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Abstract

This meno defines the Managenent |nformati on Base (M B) objects for
managi ng the Traffic Engi neering Database (TED) information with
extensions in support of the Miltiprotocol Label Swi tching (MPLS)
with Traffic Engineering (TE) as well as Generalized MPLS (GWLS) for
use with network managenent protocols.

Status of This Meno
This is an Internet Standards Track docunent.

This docunent is a product of the Internet Engi neering Task Force
(ITETF). It represents the consensus of the |IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Group (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtai ned at
http://ww.rfc-editor.org/info/rfc6825.
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1. The Internet-Standard Managenent Framewor k

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

Managed objects are accessed via a virtual information store, terned
t he Managenent |Informati on Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNWP).
hjects in the MB are defined using the nmechani sns defined in the
Structure of Managenent Information (SM). This meno 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] .

2. I nt roducti on

The OSPF M B was originally defined for OSPF version 2 in support of
| Pv4 [ RFC4750] and extended to support the Internet Protocol

version 6 (IPv6) as OSPF version 3 MB [RFC5643]. The IS-ISMB s
al so defined in [RFC4444]. On the other side, MPLS-/QGWPLS-based
traffic engineering has so far extended the OSPF/I1S-1S routing
protocol with TE functionality [ RFC4202] [ RFC3630] [ RFC5329]

[ RFC5307] [ RFC5305]. To manage such MPLS- TE/ GWPLS net wor ks
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3.

3.

3.

effectively, routing infornmation associated with MPLS/ GWLS TE
paraneters is preferred for network nanagenent; however, there is no
clear definition of MPLS/GWLS TE information in existing M Bs
related to OSPF(v2 and v3)/1S-1S.

This meno defines the M B objects for managi ng TED i n support of
MPLS- TE/ GWPLS for use with network managenent protocols.

This M B nodul e shoul d be used in conjunction with the OSPFv2 M B,
OSPF v3 MB, and IS-1S MB, as well as other MBs defined in

[ RFC3812], [RFC3813], [RFC4802], and [RFC4803] for the managenent of
MPLS-/ GWPLS-based traffic engineering information. By inplenenting
such M B nodules, it is helpful to sinmultaneously understand the
entire MPLS/ GWLS network, for exanple, understanding routing
information as well as LSP information using a nanagenment system
However, note that this MB nodule is able to be inplenented and
performed without inplenentation of other M B nodul es when the
managenent system for exanple, only conprehends MPLS/ GWPLS t opol ogy
i nformation such as TE link information.

Overvi ew
1. Conventions Used in This Docunent

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

2. Term nol ogy

Definitions of key ternms for MPLS Operations, Adm nistration, and

Mai nt enance (OAM) and GWPLS are found in [RFC4377] and [ RFC3945], and
the reader is assumed to be famliar with those definitions, which
are not repeated here.
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3.3. Acronyns

GWLS: Generalized Miltiprotocol Label Switching
IS 1S Internmediate Systemto Internedi ate System
LSA: Link State Advertisenent

LSP: Label Switching Path

LSR: Label Switching Router

M B: Management | nfornmati on Base

OSPF:  Open Shortest Path First

PSC: Packet Switch Capabl e

SRLG  Shared Ri sk Link G oup

TE: Traf fic Engi neering

TED: Traf fic Engi neeri ng Dat abase

TDM Time Division Miltiplexing

4, Mot i vati ons

The existing OSPFv2, OSPFv3, IS 1S, MLS, and GWLS M Bs do not
provide for the managenent interface to retrieve topology information
of MPLS and GWPLS net wor ks.

5. Brief Description of MB Mdule

The objects described in this section support the nanagenent of TED
as described in [ RFC4202], [RFC4203], and [RFC5307] for QGWLS
extensions as well as in [RFC3630] and [ RFC5305] for MPLS/ GVWPLS.

5.1. tedTable

The TED table is basically used to indicate TED i nformati on of OSPF-
TE or ISIS-TE. However, this table does not contain information for
the Local/Renote Interface I P Address, Interface Switching Capability
Descriptor, or Shared Ri sk Link Goup information within the sub-TLVs
for the Link-TLV.

5.2. tedLocal | f Addr Tabl e

The tedLocal | f AddrTable is identical to the Local Interface IP
Address information in a sub-TLV for the Link-TLV. This is

i ndependent |y defined, because the Interface |P Address sub-TLV may
appear nore than once with the sane Link-TLV.

5.3. tedRenotel f Addr Tabl e
The tedRenotel fAddrTable is identical to the Renpte Interface IP
Address information in a sub-TLV of the Link-TLV. This is

i ndependent |y defined, because the Interface |IP Address sub-TLV may
appear nore than once with the sane Link-TLV.
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5.4. tedSwCapTabl e

The tedSwCapTable is identical to the Interface Switching Capability
Descriptor information in a sub-TLV of the Link-TLV. This is

i ndependent |y defined, because the Interface Switching Capability
Descri ptor sub-TLV nmay appear nore than once with the sane Link-TLV.

5.5. tedSrlgTable

The tedSrlgTable is identical to the Shared Ri sk Link G oup
information in a sub-TLV of the Link-TLV. This table is

i ndependently defined because the Shared Ri sk Link G oup sub-TLV may
appear nore than once with the sane Link-TLV.

6. Exanple of the TED M B Mdul e Usage

In this section, we provide an exanple of the TED M B nodul e usage.
The following indicates the informati on of a nunbered TE |ink
originated in a GwLS-controll ed node. Wen TE link information is
retrieved in an MPLS network, QGVPLS-specific objects such as
tedLocal | f Addr Tabl e, tedRenotel f Addr Tabl e, tedSwCapTabl e, and
tedSrl gTabl e are not supported.

By retrieval of such information periodically, the nanagenent system
can conprehend the detailed topology information related to

MPLS/ GWLS networks. I n particular, the basic TED i nformati on can be
coll ected by tedTable, and Local/Renote Interface | P Address
information related to MPLS/ GWLS networks are col |l ected by
tedLocal | f Addr Tabl e and t edRenot el f Addr Tabl e, and the attribute
information related to GWLS TE |inks can be retrieved by
tedSwCapTabl e and tedSrl gTable. Regarding fault nmanagenent, there is
no functionality to notify network failures in this MB nodul e.
However, if network topol ogi es are changed, the nodul e can notify the
managenent system of the change information by using tedStatusChange
tedEntryCreat ed, and tedEntryDel et ed.

Note that the TED MB nodule is limted to "read-only" access except
for tedCreatedDel et edNotificati onMaxRate and

t edSt at usChangeNot i fi cati onMaxRate. The TED M B nodul e i s desi gned
to be independent of OSPF or IS-1S MBs; however, information for
each TE link belongs to a node or a link that is managed by the
routing protocol
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In tedTabl e:

{
t edLi nkl nf or mat i onDat a. 2. 3232235777. 3232235778. 16777264

TED M B for

MPLS- TE/ GWPLS

t edLi nkType. 2. 3232235777. 3232235778. 16777264
t edLi nkSt at e. 2. 3232235777. 3232235778. 16777264
t edAreal d. 2. 3232235777. 3232235778. 16777264

t edTeRout er | dAddr Type. 2. 3232235777. 3232235778. 16777264
t edTeRout er | dAddr . 2. 3232235777. 3232235778. 16777264
t edLi nkl dAddr Type. 2. 3232235777. 3232235778. 16777264
t edLi nkl dAddr . 2. 3232235777. 3232235778. 16777264
tedMetric. 2.3232235777. 3232235778. 16777264

t edMaxBandwi dt h. 2. 3232235777. 3232235778. 16777264

t edvaxReser vabl eBandwi dt h. 2. 3232235777. 3232235778. 16777264

t edUnr eser vedBandwi dt hPri O.
t edUnr eser vedBandwi dt hPri 1.
t edUnr eser vedBandwi dt hPri 2.
t edUnr eser vedBandw dt hPri 3.
t edUnr eser vedBandw dt hPri 4.
t edUnr eser vedBandwi dt hPri 5.
t edUnr eser vedBandwi dt hPri 6.

t edUnr eser vedBandwi dt hPri 7

NNNNNNNN

. 3232235777.
. 3232235777.
. 3232235777.
. 3232235777.
. 3232235777.
. 3232235777.
. 3232235777.

3232235777

3232235778.
3232235778.
3232235778.
3232235778.
3232235778.
3232235778.
3232235778.

3232235778

January 2013

zer oDot Zero

poi nt ToPoi nt (1)

up(1)
0
i pv4(1)

192.0.2.1

i pv4(1)

192.0.2.10

16777264
16777264
16777264
16777264
16777264
16777264
16777264
16777264

t edAdmi ni strativeG oup. 2. 3232235777. 3232235778. 16777264
tedLocal | d. 2. 3232235777. 3232235778. 16777264

t edRenpt el d. 2. 3232235777, 3232235778. 16777264
t edLi nkProt ecti onType. 2. 3232235777. 3232235778. 16777264 01 00 00 00 7

}
In tedLocal | f Addr Tabl e:

{
t edLocal | f Addr Type. 16777264. 192. 0. 2. 21

}

In tedRenot el f Addr Tabl e:
{

t edRenot el f Addr Type. 16777264. 192. 0. 2. 22

}
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1
4d9450c0
4d9450c0
4d9450c0
4d9450c0
4d9450c0
4d9450c0
4d9450c0
4d9450c0
4d9450c0
4d9450c0

0

0

0
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In tedSwCapTabl e:

{

t edSwCapType. 16777264. 1 | sc(150)
t edSwCapEncodi ng. 16777264. 1 et hernet (2)
t edSwCapMaxLspBandwi dt hPri 0. 16777264. 1 4d9450c0
t edSwCapMaxLspBandwi dt hPri 1. 16777264. 1 4d9450c0
t edSwCapMaxLspBandwi dt hPri 2. 16777264. 1 4d9450c0
t edSwCapMaxLspBandwi dt hPri 3. 16777264. 1 4d9450c0
t edSwCapMaxLspBandwi dt hPri 4. 16777264. 1 4d9450c0
t edSwCapMaxLspBandwi dt hPri 5. 16777264. 1 4d9450c0
t edSwCapMaxLspBandwi dt hPri 6. 16777264. 1 4d9450c0
t edSwCapMaxLspBandwi dt hPri 7. 16777264. 1 4d9450c0
t edSwCapM nLspBandwi dt h. 16777264. 1 0
tedSwCapl f M u. 16777264. 1 0
t edSwCapl ndi cati on. 16777264. 1 st andar d(0)

}
In tedSrl gTabl e:

{
tedSrlg. 16777264.1 0
}
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7. TED M B Mdule Definitions in Support of GWLS
This M B nodul e nakes references to the foll owi ng docunents:
[ RFC2328], [RFC2578], [RFC2580], [RFC3630], [RFC4001], [RFC4203],
[ RFC4220], [RFC4444], [RFC4801], [RFC4802], [RFC5305], [RFC5307],
[ RFC5329], [RFC5340], [RFC6340], and [IS010589].
TED-M B DEFINITIONS ::= BEG N
| MPORTS

MODULE- | DENTI TY, OBJECT-TYPE, |nteger32, Unsigned32, transm ssion,
NOTI FI CATI ON- TYPE

FROM SNWPv2- SM -- RFC 2578
MODULE- COVPLI ANCE, OBJECT- GROUP, NOTI FI CATI ON- GROUP

FROM SNWVPv2- CONF -- RFC 2580
TEXTUAL- CONVENTI ON, RowPoi nt er

FROM SNWPv2- TC -- RFC 2579
| ANAGp! sLSPEncodi ngTypeTC, | ANAGTpl sSwi t chi ngTypeTC

FROM | ANA- GWPLS- TC-M B -- RFC 4802
| net Addr ess, | net AddressType

FROM | NET- ADDRESS- M B -- RFC 4001
Fl oat 32TC

FROM FLOAT- TC-M B -- RFC 6340

t edM B MODULE- | DENTI TY
LAST- UPDATED "201212210000Z" -- 21 Dec. 2012 00: 00: 00 GMI
ORGANI ZATI ON "1 ETF CCAMP Wor ki ng Group. "
CONTACT- | NFO
" Tonmohiro O ani
Tm ot ani @ddi . com

Masanori M yazawa
ma- m yazawa@ddi | abs. jp

Thomas D. Nadeau
t nadeau@ uni per . net

Kenji Kunaki
ke- kumaki @ddi . com

Comrent s and di scussion to ccanp@etf.org"
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DESCRI PTI ON
"This M B nodul e contains nmanaged obj ect definitions for TED in
support of MPLS/ GWLS TE Dat abase.

Copyright (c) 2013 I ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or wthout
nmodi fication, is permtted pursuant to, and subject to the license
terns contained in, the Sinplified BSD License set forth in
Section 4.c of the IETF Trust’s Legal Provisions Relating to | ETF
Docunents (http://trustee.ietf.org/license-info)."
-- Revision history.
REVI SI ON
"201212210000Z2" -- 21 Dec. 2012 00: 00: 00 GMr
DESCRI PTI ON
"Initial version. Published as RFC 6825."
::={ transnission 273 }
-- assigned by | ANA; see Section 9 for details.

-- Textual Conventi ons.

TedAr eal dTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"The area identifier of the IGP. |If OSPF is used to advertise
LSA, this represents an ospfArea. |If IS 1S is used, this
represents an area address.”

SYNTAX OCTET STRING (SIZE (0..20))
TedRout er 1 dTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The router identifier. |If OSPF is used to advertise LSA this
represents a Router ID. If IS 1Sis used, this represents a
System I D. "
SYNTAX OCTET STRING (SIZE (0..86))
TedLi nkl ndexTC : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The link identifier. |If OSPF is used, this represents an

ospfLsdblD. If IS-1Sis used, this represents an isisLSPID

If a locally configured link is used, this object represents an
arbitrary value, which is locally defined in a router."
SYNTAX OCTET STRING (Sl ZE (0..8))
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-- Top-level components of this M B nodul e.

tedNotifications OBJECT IDENTIFIER ::= { tedMB 0 }
tedbj ects OBJECT IDENTIFIER ::= { tedMB 1 }
t edConf or mance OBJECT IDENTIFIER ::= { tedMB 2 }

-- TED Tabl e

t edTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF TedEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"This table indicates nultiple TED information, which has been

supported by RFC 3630 and RFC 5305."
:={ tedhjects 1}

tedEntry OBJECT- TYPE

I NDEX { tedLocal Routerld,
t edLi nkl nf or mat i onSour ce,

SYNTAX TedEntry

MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"This entry contains TED i nformati on commonly utilized in both

MPLS and GWPLS. "

::={ tedTable 1 }

TedEntry :

M yazawa,

: = SEQUENCE {

t edLi nkl nf or mat i onSour ce
tedLocal Routerld

t edRenpt eRout er | d

t edLi nkl ndex

t edRenpt eRout er | d,
t edLi nkl ndex }

| NTEGER,
TedRout er | dTC,
TedRout er | dTC,
TedLi nkl ndexTC,

t edLi nkl nf or mat i onDat a RowPoi nt er

t edLi nkSt at e | NTEGER,
tedAreal d TedAr eal dTC,

t edLi nkType | NTEGER,

t edTeRout er | dAddr Type | net Addr essType,
t edTeRout er | dAddr | net Addr ess,

t edLi nkl dAddr Type I net Addr essType,
t edLi nkl dAddr | net Addr ess,
tedMetric I nt eger 32,

t edVaxBandwi dt h Fl oat 32TC,

t edVaxReser vabl eBandwi dt h Fl oat 32TC,

t edUnr eser vedBandw dt hPri O Fl oat 32TC,

t edUnr eser vedBandwi dt hPri 1 Fl oat 32TC,

t edUnr eser vedBandwi dt hPri 2 Fl oat 32TC,

et al.
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t edUnr eser vedBandwi dt hPri 3 Fl oat 32TC,
t edUnr eser vedBandwi dt hPri 4 Fl oat 32TC,
t edUnr eser vedBandwi dt hPri 5 Fl oat 32TC,
t edUnr eser vedBandw dt hPri 6 Fl oat 32TC,
t edUnr eser vedBandwi dt hPri 7 Fl oat 32TC,

t edAdmi ni strativeG oup I nt eger 32,
tedLocal I d I nt eger 32,
tedRenot el d I nt eger 32,
t edLi nkPr ot ecti onType BI TS
}
t edLi nkl nf or mat i onSour ce OBJECT- TYPE
SYNTAX | NTEGER {
unknown( 0),
| ocal I yConfigured(1),
ospfv2(2),
ospfv3(3),
isis(4),
ot her (5)
}
MAX- ACCESS  not - accessi bl e
STATUS current
DESCRI PTI ON
"This object indicates the source of the information about the
TE link."

o= { tedEntry 1}

t edLocal Routerld OBJECT- TYPE

SYNTAX TedRout er 1 dTC
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"This object represents the Router ID of the router originating
the LSA. If OSPF is used to advertise LSA, this represents a
Router ID. If IS IS is used, this represents a SystemID
O herwi se, this represents zero."
REFERENCE
"OSPF Version 2, RFC 2328, Appendix C 1
OSPF for |Pv6, RFC 5340, Appendix C. 1
| SO10589, Section 7.1"
::={ tedEntry 2}
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t edRenpt eRout er | d OBJECT- TYPE

SYNTAX TedRout er 1 dTC

MAX- ACCESS not-accessible

STATUS current

DESCRI PTI ON

"This object indicates the router at the renote end of the link
fromthe originating router. |If OSPF is used to advertise LSA,

this represents a Link IDin the Link TLV. If 1S 1S is used,
this represents a neighbor System |ID defined i n RFC 5305.
O herwi se, this represents zero."
REFERENCE
"OSPF Version 2, RFC 2328, Appendix C 1
OSPF for | Pv6, RFC 5340, Appendix C 1
| SO10589, Section 7.1"
= { tedEntry 3}

t edLi nkl ndex OBJECT- TYPE

SYNTAX TedLi nkl ndexTC

MAX- ACCESS  not-accessi bl e

STATUS current

DESCRI PTI ON
"This object indicates the link state identifier. |If OSPF is
used, this represents an ospfLsdblD. If IS 1Sis used, this

represents an isisLSPID. Oherwi se, this represents a uni que
identifier within a node."
REFERENCE
"OSPF Version 2, RFC 2328, Appendix A 4.1,
OSPF for |Pv6e, RFC 5340, Appendix A 4.2
| SO10589, Section 9.8 "
::={ tedEntry 4 }

t edLi nkl nf or mat i onDat a OBJECT- TYPE

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

"If tedLinklnformati onSource has the val ue unknown(0), this
obj ect MJST contain a val ue of zeroDot Zero.

I f tedLinklnformati onSource has the value |ocallyConfigured(1),
an inplenmentation can use this object to supply the identifier
of the corresponding row entry in the teLinkTable of TE-LINK-
STD-M B (RFC 4220), the identifier of the corresponding rowin
a local proprietary TE link MB nodule, or the val ue of

zer oDot Zer o.

I f tedLinklnformati onSource has the val ue ospfv2(2) and
ospfv3(3), an inplenentation can use this object to supply the

M yazawa, et al. St andards Track [ Page 13]
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identifier of the corresponding row entry in the

ospf Local LsdbTabl e (OSPFv2-M B) and the ospfv3ArealLsdbTabl e

(OSPFv3-M B), or the value of zeroDot Zero.

I f tedLinklnformati onSource has the value isis(4), an

i npl enentation can use this object to supply the identifier of

the corresponding row entry in the isisAreaAddr of 1SIS-MB

(RFC 4444), or the value of zeroDot Zero.

I f tedLi nkl nformati onSource has the val ue other(5), an

i npl enmentation can use this object to supply the identifier of
the corresponding row entry in the local proprietary M B nodul e,

or the value of zeroDot Zero.
o= { tedEntry 5}

t edLi nkSt at e OBJECT- TYPE

SYNTAX | NTEGER {

unknown (0),

up (1),

down (2)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This object represents the actual operational state of this TE
link. For instance, if arowis created in the TED table, but
the actual TE link is not available for some reason (e.g., when
there is not yet a physical link or the Iink has been manually

di sabl ed), then the object would be down(2) state.

In contrast, if arowis added and the TE link is avail abl e,

this would be operationally up(1)."
o= { tedEntry 6 }

tedAreal d OBJECT- TYPE

SYNTAX TedAr eal dTC
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object indicates the area identifier of the I1G. If CSPF

is used to advertise LSA, this represents an ospfArea. |If
is used, this represents an area address. Qherwise, this
represents zero."
REFERENCE
"OSPF Version 2, RFC 2328, Appendix C. 2
OSPF for | Pv6, RFC 5340, Appendix C. 2
| SO10589, Section 9.8"
:={ tedEntry 7 }

IS 1S
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t edLi nkType OBJECT- TYPE
SYNTAX | NTEGER {
poi nt ToPoi nt (1),
mul ti Access (2)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This indicates the type of the link, such as point to point or
mul ti-access."
REFERENCE
"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.1"
o= { tedEntry 8}

t edTeRout er | dAddr Type OBJECT- TYPE

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

"This object indicates the TE-Router |ID address type. Only
val ues unknown(0), ipv4(l), or ipv6(2) are supported.”
::={ tedEntry 9 }

t edTeRout er | dAddr OBJECT- TYPE

SYNTAX | net Addr ess
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This object indicates the TE-Router ID."
REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2
RFC 3630, Section 2.4.1
I S-1S extensions for TE, RFC 5305, Section 4.3"
:={ tedEntry 10 }

t edLi nkl dAddr Type OBJECT- TYPE

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

"This object indicates the address type of the TE Link ID. Only
val ues unknown(0), ipv4(1l), or ipv6(2) are supported.”
o= { tedEntry 11 }

t edLi nkl dAddr OBJECT- TYPE

SYNTAX | net Addr ess
MAX- ACCESS read-only

M yazawa, et al. St andards Track [ Page 15]



RFC 6825 TED M B for MPLS-TE/ GWPLS January 2013

STATUS current
DESCRI PTI ON
"This indicates the Router ID of the neighbor in the case of
point-to-point links. This also indicates the interface
address of the designated router in the case of nulti-access
links."
REFERENCE
"Traffic Engineering (TE) Extensions to OSPF Version 2
RFC 3630, Section 2.5.2
I S-1S extensions for TE, RFC 5305, Section 4.3"
:={ tedEntry 12 }

tedMetri c OBJECT- TYPE

SYNTAX I nt eger 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the traffic engineering netric value of the TE
link."

REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.5
I S-1S extensions for TE, RFC 5305, Section 3.7"
;= { tedEntry 13 }

t edMaxBandwi dt h OBJECT- TYPE

SYNTAX FI oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This indi cates the naxi mum bandwi dth that can be used on this
link in this direction."
REFERENCE
"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.6
IS-1S extensions for TE, RFC 5305, Section 3.4"
o= { tedEntry 14 }

t edVaxReser vabl eBandw dt h OBJECT- TYPE

SYNTAX FI oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This indicates the maxi mum bandwi dth that nmay be reserved on
this link in this direction.”
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REFERENCE
"Traffic Engineering (TE) Extensions to OSPF Version 2
RFC 3630, Section 2.5.7
I S-1S extensions for TE, RFC 5305, Section 3.5"
::={ tedEntry 15 }

t edUnr eser vedBandwi dt hPri 0 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the anount of bandw dth not yet reserved at the
priority 0."

REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.8
I S-1S extensions for TE, RFC 5305, Section 3.6"
::={ tedEntry 16 }

t edUnr eser vedBandwi dt hPri 1 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the anmount of bandw dth not yet reserved at the
priority 1."

REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.8
IS-1S extensions for TE, RFC 5305, Section 3.6"
= { tedEntry 17 }

t edUnr eser vedBandw dt hPri 2 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the anmount of bandw dth not yet reserved at the
priority 2."

REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2
RFC 3630, Section 2.5.8
I S-1S extensions for TE, RFC 5305, Section 3.6"
:={ tedEntry 18 }
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t edUnr eser vedBandwi dt hPri 3 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the anount of bandw dth not yet reserved at the
priority 3."

REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.8
| S-1S extensions for TE, RFC 5305, Section 3.6"
.= { tedEntry 19 }

t edUnr eser vedBandw dt hPri 4 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the anmount of bandw dth not yet reserved at the
priority 4."

REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.8
IS-1S extensions for TE, RFC 5305, Section 3.6"
c:={ tedEntry 20 }

t edUnr eser vedBandwi dt hPri 5 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the anount of bandw dth not yet reserved at the
priority 5."

REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2
RFC 3630, Section 2.5.8
I S-1S extensions for TE, RFC 5305, Section 3.6"
:={ tedEntry 21 }

t edUnr eser vedBandwi dt hPri 6 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
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DESCRI PTI ON
"This indicates the anmount of bandw dth not yet reserved at the
priority 6."
REFERENCE
"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.8
I S-1S extensions for TE, RFC 5305, 3.6"
o= { tedEntry 22 }

t edUnr eser vedBandw dt hPri 7 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the anmount of bandw dth not yet reserved at the
priority 7."

REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2
RFC 3630, Section 2.5.8
IS-1S extensions for TE, RFC 5305, Section 3.6"
:={ tedEntry 23}

t edAdmi ni strativeG oup OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This indicates the Adm nistrative Goup to which the Iink
bel ongs. Since the value is a bit mask, the link can bel ong

to nultiple groups. This is also called Resource O ass/Color."
REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.9
I S-1S extensions for TE, RFC 5305, Section 3.1"
;= { tedEntry 24 }

t edLocal | d OBJECT- TYPE

SYNTAX I nt eger 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This indicates the Link Local ldentifier of an unnunbered
link."

REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.1
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.1"
;= { tedEntry 25}
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t edRenpt el d OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This indicates the Link Renote Identifier of an unnunbered
link."
REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.1
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.1"
:={ tedEntry 26 }

t edLi nkProt ecti onType OBJECT- TYPE
SYNTAX BITS {

extraTraffic(0),
unpr ot ected(1),
shared (2),
dedi cat edOneToOne (3),
dedi cat edOnePl usOne(4),
enhanced(5)

}
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This object indicates the protection type of the TE link."
REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.2
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.2"
:={ tedEntry 27 }
-- TED Local Interface | P Address Table

t edLocal | f Addr Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF TedLocal | f AddrEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This table contains the | P address infornation of a |ocal TE
link."

:={ tedhjects 2}

tedLocal | f Addr Entry OBJECT- TYPE
SYNTAX TedLocal | f AddrEntry
MAX- ACCESS  not - accessi bl e
STATUS current
DESCRI PTI ON
"This entry contains the I P address information of the local TE
link."
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I NDEX { tedLi nkl ndex, tedLocallfAddr }
::={ tedLocal | f AddrTable 1 }

TedLocal | fAddrEntry ::= SEQUENCE {
t edLocal | f Addr Type | net Addr essType,
t edLocal | f Addr | net Addr ess
}
tedLocal | f Addr Type OBJECT- TYPE
SYNTAX | net Addr essType
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object indicates the address type of the local TE link
Only val ues unknown(0), ipv4(1l), or ipv6(2) have to be
supported. "

::={ tedLocal IfAddrEntry 1 }

t edLocal | f Addr OBJECT- TYPE

SYNTAX I net Address (SIZE (1..20))

MAX- ACCESS not-accessible

STATUS current

DESCRI PTI ON

"This object indicates the address of the local TE link."
REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2
RFC 3630, Section 2.5.3,
Traf fic Engi neering Extensions to OSPF Version 3, RFC 5329,
Section 4.3
I S-1S extensions for TE, RFC 5305, Section 3.4"
::={ tedLocal IfAddrEntry 2 }

-- TED Renpte Interface | P Address Tabl e

t edRenpt el f Addr Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF TedRenotel f AddrEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains the |P address information of a renote TE
link."

:={ tedhjects 3}

t edRenot el f Addr Entry OBJECT- TYPE

SYNTAX TedRenot el f Addr Entry
MAX- ACCESS not - accessi bl e
STATUS current
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DESCRI PTI ON
"This entry contains the | P address information of the renote
TE link."
| NDEX { tedLinklndex, tedRenotelfAddr }
::={ tedRenotel f AddrTable 1 }

TedRenot el f AddrEntry :: = SEQUENCE {
t edRenot el f Addr Type | net Addr essType,
t edRenot el f Addr | net Addr ess
}
t edRenot el f Addr Type OBJECT- TYPE
SYNTAX | net Addr essType
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object indicates the address type of the rempte TE link."
::={ tedRenotel fAddrEntry 1 }

t edRenpt el f Addr OBJECT- TYPE

SYNTAX I net Address(SI ZE (1..20))
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This object indicates the address of the renote TE link."
REFERENCE

"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.4,
Traf fic Engi neering Extensions to OSPF Version3, RFC 5329,
Section 4.4
I S-1S extensions for TE, RFC 5305, Section 3.3"
::={ tedRenotel fAddrEntry 2 }

-- TED Switching Capability Table

t edSwCapTabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"This table contains the GWLS TED swi tching capability
i nformation."
.= { tedhjects 4}

t edSwCapEnt ry OBJECT- TYPE

SYNTAX TedSwCapEnt ry
MAX- ACCESS not - accessi bl e
STATUS current
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DESCRI PTI ON

"This entry relates each TE link with its GWLS TE swi tching
capability information. |If the MB nodule deals with only OSPF-
TE information, the value of each object related with GWLS TE

extensions should be null."
I NDEX { tedLi nkl ndex,
:={ tedSwCapTable 1 }

TedSwCapEntry :: = SEQUENCE {
t edSwCapl ndex
t edSwCapType
t edSwCapEncodi ng
t edSwCapMaxLspBandwi dt hPri 0
t edSwCapMaxLspBandwi dt hPri 1
t edSwCapMaxLspBandwi dt hPri 2
t edSwCapMaxLspBandwi dt hPri 3
t edSwCapMaxLspBandwi dt hPri 4
t edSwCapMaxLspBandwi dt hPri 5
t edSwCapMaxLspBandwi dt hPri 6
t edSwCapMaxLspBandwi dt hPri 7
t edSwCapM nLspBandwi dt h
tedSwCapl f M u
t edSwCapl ndi cat i on

}
t edSwCapl ndex OBJECT- TYPE

SYNTAX Unsi gned32 (1.
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

t edSwCapl ndex }

Unsi gned32,

I ANAGhpl sSwi t chi ngTypeTC,

| ANAGpl sLSPEncodi ngTypeTC,
FI oat 32TC,
Fl oat 32TC,
Fl oat 32TC,
Fl oat 32TC,
Fl oat 32TC,
FI oat 32TC,
FI oat 32TC,
Fl oat 32TC,
Fl oat 32TC,
I nt eger 32,
| NTEGER

. 255)

"This index is utilized to identify nultiple swtching

functions on a | ocal
of textual
1= { tedSwCapEntry 1 }

t edSwCapType OBJECT- TYPE
SYNTAX
VAX- ACCESS
STATUS
DESCRI PTI ON
"Thi s object

read-only
current

of GWLS, RFC 4801."
REFERENCE

or renote TE link according to definitions
conventions of GWLS, RFC 4801."

| ANAGpl sSwi t chi ngTypeTC

i ndi cates the GWPLS switching capability assigned
to the TE link according to definitions of textual

conventi ons

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"

1= { tedSwCapEntry 2 }
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t edSwCapEncodi ng OBJECT- TYPE

SYNTAX | ANAGpl sLSPEncodi ngTypeTC

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object indicates the GWLS encodi ng type assigned to the
TE link."

REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
1= { tedSwCapEntry 3 }

t edSwCapMaxLspBandwi dt hPri 0 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This object indicates the nmaxi num bandwi dth of the TE link at
the priority 0 for GWLS LSP creation."”
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
.= { tedSwCapEntry 4 }

t edSwCapMaxLspBandwi dt hPri 1 OBJECT- TYPE

SYNTAX FI oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This object indicates the nmaxi nrum bandwi dth of the TE link at
the priority 1 for GWLS LSP creation."
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
.= { tedSwCapEntry 5 }

t edSwCapMaxLspBandwi dt hPri 2 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second”
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This object indicates the maxi mum bandwi dth of the TE link at
the priority 2 for GWLS LSP creation.”
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REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
1= { tedSwCapEntry 6 }

t edSwCapMaxLspBandwi dt hPri 3 OBJECT- TYPE

SYNTAX FI oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This object indicates the maxi num bandwi dth of the TE link at
the priority 3 for GWLS LSP creation.”
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
1= { tedSwCapEntry 7 }

t edSwCapMaxLspBandwi dt hPri 4 OBJECT- TYPE

SYNTAX Fl oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This object indicates the nmaxi num bandwi dth of the TE link at
the priority 4 for GWLS LSP creation."”
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
;.= { tedSwCapEntry 8 }

t edSwCapMaxLspBandwi dt hPri 5 OBJECT- TYPE

SYNTAX FI oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This object indicates the maxi num bandwi dth of the TE link at
the priority 5 for GWLS LSP creation."”
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
.= { tedSwCapEntry 9 }

t edSwCapMaxLspBandwi dt hPri 6 OBJECT- TYPE
SYNTAX Fl oat 32TC
UNI TS "Byte per second”
MAX- ACCESS read-only
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STATUS current

DESCRI PTI ON

"This object indicates the maxi mum bandwi dth of the TE link at

the priority 6 for GWLS LSP creation.”

REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"

.= { tedSwCapEntry 10 }

t edSwCapMaxLspBandwi dt hPri 7 OBJECT- TYPE

SYNTAX FI oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object indicates the maxi mum bandwi dth of the TE link at
the priority 7 for GWLS LSP creation.”
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
= { tedSwCapEntry 11 }

t edSwCapM nLspBandw dt h OBJECT- TYPE

SYNTAX FI oat 32TC

UNI TS "Byte per second"
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This object indicates the m ni rum bandwi dth of the TE link for
GWPLS LSP creation if the switching capability field is TDV
PSC-1, PSC-2, PSC-3, or PSC-4."
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
1= { tedSwCapEntry 12 }

t edSwCapl f M u OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This object indicates the MIU of the local or renote TE link."
REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
1= { tedSwCapEntry 13 }
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t edSwCapl ndi cati on OBJECT- TYPE
SYNTAX | NTEGER {

standard (0),

arbitrary (1)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object indicates whether the interface supports Standard

or Arbitrary SONET/ SDH.'

REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"

o= { tedSwCapEntry 14 }

-- TED SRLG Tabl e

tedSrl gTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF TedSrl gEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains the SRLG information of the TE |ink."
.= { tedhjects 5}

tedSrl gEntry OBJECT- TYPE

SYNTAX TedSr| gEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"This entry relates each TE link with its SRLG information."
| NDEX { tedLinklndex, tedSrlglndex }
c:={ tedSrlgTable 1}

TedSrl gEntry ::= SEQUENCE {
t edSrl gl ndex Unsi gned32,
tedSrlg | nt eger 32
}

t edSrl gl ndex OBJECT- TYPE
SYNTAX Unsi gned32( 1. . 255)
MAX- ACCESS  not - accessi bl e
STATUS current
DESCRI PTI ON

"This index is utilized to identify multiple SRLG val ues on a
Il ocal or renote TE link. This object represents an arbitrary
value, which is locally defined in a router.”
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REFERENCE
"OSPF Extensions in support of GWLS, RFC 4203, Section 1.3
IS-1S Extensions in Support of GWLS, RFC 5307, Section 1.4"
c:={ tedSrigEntry 1}

tedSrl g OBJECT- TYPE

SYNTAX I nt eger 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object indicates the SRLG val ue assigned to a | ocal or
remote TE link.'
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.3
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.4"
c:={ tedSrlgEntry 2}

-- Notification Configuration

t edSt at usChangeNot i fi cati onMaxRat e OBJECT- TYPE

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

"Alot of notifications relating to the status change are
expected to generate in a node, especially when a network
failure occurs and m ght cause a performance degradati on of the
node itself. To avoid such a defect, this object provides the
maxi mum nunber of notifications generated per mnute. |If
events occur nore rapidly, the inplenentation may sinply fai
to emt these notifications during that period, or may queue
themuntil an appropriate time. A value of 0 means no
throttling is applied and events nay be notified at the rate at
whi ch they occur."
DEFVAL {1}

.= { tedhjects 6 }

t edCr eat edDel et edNot i fi cati onMaxRat e OBJECT- TYPE

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

"Alot of notifications relating to new registration in the TED
table by receiving new TE link information or deletion of
existing entries in the TED table are expected to generate in a
node. This object provides the maxi num nunber of notifications
generated per mnute.”
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DEFVAL {1}
:={ tedhjects 7 }

-- Notifications

t edSt at usChange NOTI FI CATI ON- TYPE
OBJECTS {
tedLi nkState

}

STATUS current

DESCRI PTI ON

"This notification signifies that there has been change in the

TE informati on of tedTable, tedLocal | fAddrTabl e,

t edRenot el f Addr Tabl e, tedSwCapTabl e, and/or tedSrlgTable. For

exanpl e, this should be generated when tedUnreservedBandwi dth is

changed to create or delete LSP using the registered TE link."
::={ tedNotifications 1 }

tedEntryCreat ed NOTI FI CATI ON- TYPE
OBJECTS {
t edLi nkSt ate

}

STATUS  current
DESCRI PTI ON
"This notification signifies that there has been new
registration in the TED table by receiving new TE |ink
information. For exanple, this should be generated when a new
i ndex (tedLinklndex) is registered in the TED table."

::={ tedNotifications 2 }

tedEntryDel et ed NOTI FI CATI ON- TYPE
OBJECTS {
t edLi nkSt ate

}
STATUS current
DESCRI PTI ON
"This notification signifies that there has been deletion of an
entry in the TED table. For exanple, this should be generated
when one of the existing entries is deleted in the TED table."
::={ tedNotifications 3}

-- Conformance Statenent

t edConpl i ances

OBJECT | DENTI FI ER : :
t edG oups

OBJECT | DENTI FI ER : :

{ tedConformance 1 }

{ tedConfornmance 2 }
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-- Modul e Conpliance

t edMbdul eFul | Conpl i ance MODULE- COMPLI ANCE
STATUS current
DESCRI PTI ON
"Conpliance statenent for agents provides full support for the
TED M B."
MODULE -- this nodul e
MANDATORY- GROUPS { tedMai nG oup,
t edObj ect sG oup,
tedNotificati onG oup

}

GROUP t edUnnunber edLi nkGr oup
DESCRI PTI ON
"This group is mandatory for TE links that support the
unnunbered |inks."

GROUP t edNumber edLi nkGr oup
DESCRI PTI ON
"This group is mandatory for TE links that support the
nunbered |inks."

GROUP t edSwCapG oup
DESCRI PTI ON
"This group is mandatory for TE links that support GWLS
switching capability."

GROUP t edSwCapM nLspBandw dt hGr oup
DESCRI PTI ON
"This group is mandatory for TE links if the switching
capability field is TDM PSC-1, PSC- 2, PSC-3, or PSC-4."

GROUP t edSwCapl f M uG oup
DESCRI PTI ON
"This group is mandatory for TE links that support the MIU of
the local or renmote TE link."

GROUP t edSwCapl ndi cat i onG oup
DESCRI PTI ON
"This group is mandatory for TE links that support Standard or
Arbitrary SONET/ SDH. "
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GROUP tedSrl gGroup
DESCRI PTI ON
"This group is mandatory for TE links that support SRLG
i nformation."

::={ tedConpliances 1 }

-- ReadOnly Conpliance

t edMbdul eReadOnl yConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"Conpliance requirenent for inplenentations only provides read-
only support for TED. Such devices can then be nonitored but
cannot be configured using this MB nodul e.”
MODULE -- this nodul e
MANDATORY- GROUPS  { tedMai nG oup

}

GROUP t edUnnumber edLi nkG oup
DESCRI PTI ON
"This group is mandatory for TE links that support the
unnunbered |inks."

GROUP t edNumber edLi nkGr oup
DESCRI PTI ON
"This group is mandatory for TE links that support the
nunmbered |inks."

GROUP t edSwCapG oup
DESCRI PTI ON
"This group is mandatory for TE links that support some GWLS
swi tching capabilities.”

GROUP t edSwCapM nLspBandwi dt hGr oup
DESCRI PTI ON
"This group is mandatory for TE links if the switching
capability field is TDM PSC-1, PSC 2, PSC-3, or PSC4."

GROUP t edSwCapl f M uG oup
DESCRI PTI ON
"This group is mandatory for TE links that support the MU of
the local or remote TE link."
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GROUP t edSwCapl ndi cati onG oup
DESCRI PTI ON
"This group is mandatory for TE |links that support Standard or
Arbitrary SONET/ SDH. "

GROUP tedSrl gGroup
DESCRI PTI ON
"This group is mandatory for TE links that support SRLG
i nformation."

::={ tedConpliances 2 }
-- Units of conformance

t edMai NnGroup OBJECT- GROUP
OBJECTS {

t edLi nkSt at e,
t edAreal d,
t edLi nkType,
t edTeRout er | dAddr Type,
t edTeRout er | dAddr
t edLi nkl dAddr Type,
t edLi nkl dAddr,
tedMetric,
t edvaxBandwi dt h,
t edVaxReser vabl eBandwi dt h,
t edUnr eser vedBandwi dt hPri O,
t edUnr eser vedBandwi dt hPri 1,
t edUnr eser vedBandw dt hPri 2,
t edUnr eser vedBandw dt hPri 3,
t edUnr eser vedBandw dt hPri 4,
t edUnr eser vedBandwi dt hPri 5,
t edUnr eser vedBandwi dt hPri 6,
t edUnr eser vedBandw dt hPri 7,
t edAdmi ni strativeG oup,
t edLi nkPr ot ecti onType,
t edLi nkl nf or mat i onDat a

}
STATUS  current
DESCRI PTI ON
"Col | ection of objects for TED nmanagenent”
;= { tedGoups 1}

t edObj ect sG oup OBJECT- GROUP
OBJECTS {
t edSt at usChangeNot i fi cati onMaxRat e,
t edCr eat edDel et edNot i fi cati onMaxRat e
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STATUS current
DESCRI PTI ON
"The objects needed to inplenent notification."
:={ tedGoups 2}

tedNotificati onG oup NOTI FI CATI ON- GROUP
NOTI FI CATI ONS {
t edSt at usChange,
t edEnt ryCr eat ed,
tedEnt ryDel et ed

}
STATUS current
DESCRI PTI ON
"This group is mandatory for those inplenmentations that can
i mpl ement the notifications contained in this group.”
:={ tedGoups 3}

t edUnnunber edLi nkG oup OBJECT- GROUP
OBJECTS {
t edLocal I d,
t edRenot el d

}

STATUS current

DESCRI PTI ON

"The objects needed to inplenment the unnunbered |inks."
.= { tedGoups 4 }

t edNuber edLi nkG oup OBJECT- GROUP
OBJECTS {
t edLocal | f Addr Type,
t edRenot el f Addr Type

}

STATUS current

DESCRI PTI ON

"The objects needed to inplenent the nunbered |inks."
.= { tedGoups 5}

t edSwCapG oup OBJECT- GROUP
OBJECTS {

t edSwCapType,

t edSwCapEncodi ng,

t edSwCapMaxLspBandwi dt hPri O,
t edSwCapMaxLspBandwi dt hPri 1,
t edSwCapMaxLspBandwi dt hPri 2,
t edSwCapMaxLspBandwi dt hPri 3,
t edSwCapMaxLspBandwi dt hPri 4,
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t edSwCapMaxLspBandwi dt hPri 5,
t edSwCapMaxLspBandwi dt hPri 6,
t edSwCapMaxLspBandwi dt hPri 7

}
STATUS current
DESCRI PTI ON
"The objects needed to inplenent the TE links with GWLS TE
swi tching capability information."
:={ tedGoups 6 }

t edSwCapM nLspBandw dt hGr oup OBJECT- GROUP
OBJECTS {
t edSwCapM nLspBandwi dt h

}
STATUS current
DESCRI PTI ON
"The objects needed to inplenent the mni num bandw dth of the
TE link for GWLS LSP creation."”
:={ tedGoups 7 }

t edSwCapl f M uG oup OBJECT- GROUP
OBJECTS {
tedSwCapl f M u

}
STATUS current
DESCRI PTI ON
"The objects needed to inplenent the MIU information of the
local or renote TE link."
:={ tedGoups 8 }

t edSwCapl ndi cat i onG oup OBJECT- GROUP
OBJECTS {
t edSwCapl ndi cat i on

}
STATUS current
DESCRI PTI ON
"The objects needed to inplenment the indication of whether the
interface supports Standard or Arbitrary SONET/ SDH."
:={ tedGoups 9 }
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tedSrl gGroup OBJECT- GROUP
OBJECTS {
tedSrlg

}
STATUS current
DESCRI PTI ON
"The objects needed to inplenment nultiple SRLG values with
GWLS TE information."
::={ tedGoups 10 }

END
8. Security Considerations

There are several objects defined in this MB nodul e that have a MAX-
ACCESS cl ause of read-write. Such objects may be consi dered
sensitive or vulnerable in some network environments. The support
for SET operations in a non-secure environnent w thout proper
protection can have a negative effect on network operations.

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 inportant to
control even CGET and/or NOTIFY access to these objects and possibly
to even encrypt the val ues of these objects when sending them over
the network via SNWP. These are the tables and objects and their
sensitivity/vulnerability: tedTable, tedLocal |fAddrTabl e,

t edRenot el f Addr Tabl e, tedSwCapTabl e, and tedSrl gTabl e contain

topol ogy information for the MPLS/ GWLS network. [If an adm nistrator
does not want to reveal this information, then these tables should be
consi dered sensitivel/vul nerable.

There are only two wite-access objects in this MB nodul e:

t edSt at usChangeNot i fi cati onMaxRat e and

t edCr eat edDel et edNot i fi cati onMaxRate. Malicious nodification of

t hese objects could cause the nmanagenent agent, the network, or the
router to becone overl oaded with notifications in cases of high churn
wi thin the network.

SNMP versions prior to SNVWPv3 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

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

| mpl enent ati ons MUST provide the security features described by the

SNWPv3 framework (see [ RFC3410]), including full support for
aut hentication and privacy via the User-based Security Mdel (USM
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10.

10.

[ RFC3414] with the AES cipher algorithm[RFC3826]. |Inplenentations
MAY al so provide support for the Transport Security Mdel (TSM

[ RFC5591] in conbination with a secure transport such as SSH

[ RFC5592] or TLS/ DTLS [ RFC6353].

Furt her, deploynent of SNMP versions prior to SNMPv3 is NOT
RECOMVENDED. Instead, it is RECOWENDED to depl oy SNWPv3 and to
enabl e cryptographic security. It is then a custoner/operator
responsibility to ensure that the SNWP entity giving access to an
instance of this MB nmodule 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

| ANA Consi der ati ons

| ANA has assigned 273 to the TED-M B nodul e specified in this
docunent in the "Internet-standard MB - Transmi ssion G oup”
registry. New assignnments can only be nmade via Specification
Required as specified in [ RFC5226].

In addition, the | ANA has marked val ue 273 (the correspondi ng
transm ssion value allocated according to this docunent) as
"Reserved" in the "ifType definitions" registry.

Ref er ences
1. Normative References

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Levels", BCP 14, RFC 2119, March 1997.

[ RFC2328] Moy, J., "OSPF Version 2", STD 54, RFC 2328, April 1998.

[ RFC2578] M oghrie, K, Ed., Perkins, D, Ed., and J.
Schoenwael der, Ed., "Structure of Managenent Information
Version 2 (SMv2)", STD 58, RFC 2578, April 1999.

[ RFC2579] M oghrie, K, Ed., Perkins, D, Ed., and J.
Schoenwael der, Ed., "Textual Conventions for SMv2"
STD 58, RFC 2579, April 1999.

[ RFC2580] MC oghrie, K, Ed., Perkins, D., Ed., and J.
Schoenwael der, Ed., "Conformance Statenents for SMv2"
STD 58, RFC 2580, April 1999.

[ RFC4001] Daniele, M, Haberman, B., Routhier, S., and J.
Schoenwael der, "Textual Conventions for |Internet Network
Addr esses", RFC 4001, February 2005.

M yazawa, et al. St andards Track [ Page 36]



RFC 6825 TED M B for MPLS-TE/ GWPLS January 2013

[ RFC3630] Katz, D., Konpella, K, and D. Yeung, "Traffic Engineering
(TE) Extensions to OSPF Version 2", RFC 3630,
Sept enber 2003.

[ RFC4203] Kompella, K, Ed., and Y. Rekhter, Ed., "OSPF Extensions
in Support of GCeneralized Multi-Protocol Label Switching
(GWLS)", RFC 4203, OCctober 2005.

[ RFCA750] Joyal, D., Ed., Galecki, P., Ed., G acalone, S., Ed.,
Coltun, R, and F. Baker, "OSPF Version 2 Managenent
I nformati on Base", RFC 4750, Decenber 2006.

[ RFC4801] Nadeau, T., Ed., and A. Farrel, Ed., "Definitions of
Textual Conventions for Generalized Miltiprotocol Label
Swi tching (GWLS) Managenent", RFC 4801, February 2007.

[ RFC5329] Ishiguro, K, Manral, V., Davey, A, and A Lindem Ed.,
"Traffic Engi neering Extensions to OSPF Version 3",
RFC 5329, Septenber 2008.

[ RFC5340] Coltun, R, Ferguson, D., My, J., and A Lindem "GCSPF
for 1 Pv6", RFC 5340, July 2008.

[ RFC5643] Joyal, D., Ed., and V. Manral, Ed., "Managenent
I nformation Base for OSPFv3", RFC 5643, August 2009.

[ RFC6340] Presuhn, R, "Textual Conventions for the Representation
of Floating-Point Nunbers", RFC 6340, August 2011.

10. 2. Informative References

[ RFC3410] Case, J., Mundy, R, Partain, D., and B. Stewart,
"Introduction and Applicability Statements for
I nt ernet - St andard Managenent Franmewor k", RFC 3410,
Decenber 2002.

[ RFC3414] Blunenthal, U and B. Wjnen, "User-based Security Mdel
(USM for version 3 of the Sinple Network Managenent
Protocol (SNWPv3)", STD 62, RFC 3414, Decenber 2002.

[ RFC3812] Srinivasan, C., Viswanathan, A., and T. Nadeau,
"Mul tiprotocol Label Switching (MPLS) Traffic Engineering
(TE) Managenent Information Base (MB)", RFC 3812,
June 2004.

M yazawa, et al. St andards Track [ Page 37]



RFC 6825

[ RFC3813]

[ RFC3826]

[ RFC3945]

[ RFC4202]

[ RFC4220]

[ RFC4377]

[ RFC4444]

[ RFC4802]

[ RFC4803]

[ RFC5305]

[ RFC5307]

[ RFC5226]

M yazawa, et

TED M B for MPLS-TE GWLS January 2013

Srinivasan, C., Viswanathan, A, and T. Nadeau,

"Mul tiprotocol Label Switching (MPLS) Label Switching
Router (LSR) Managenent |Information Base (MB)", RFC 3813,
June 2004.

Bl unenthal, U, Mino, F., and K M oghrie, "The
Advanced Encryption Standard (AES) Ci pher Algorithmin the
SNWP User - based Security Mdel", RFC 3826, June 2004.

Mannie, E., Ed., "Generalized Milti-Protocol Label
Swi tching (GWLS) Architecture”, RFC 3945, Cctober 2004.

Konpella, K., Ed., and Y. Rekhter, Ed., "Routing
Ext ensi ons in Support of Generalized Milti-Protocol Label
Swi tching (GWLS)", RFC 4202, Cctober 2005.

Dubuc, M, Nadeau, T., and J. Lang, "Traffic Engineering
Li nk Managenent |nfornmation Base", RFC 4220,
Novenber 2005.

Nadeau, T., Mdrrow, M, Swallow, G, Allan, D, and S

Mat sushi ma, "Operations and Managenent (QAM Requirenents
for Multi-Protocol Label Switched (MPLS) Networks",

RFC 4377, February 2006.

Parker, J., Ed., "Mnagenent |nfornation Base for
Internediate Systemto Internediate System (IS 1S)",
RFC 4444, April 2006.

Nadeau, T., Ed., and A Farrel, Ed., "Generalized
Mul tiprotocol Label Switching (GWLS) Traffic Engi neering
Management | nfornmati on Base", RFC 4802, February 2007.

Nadeau, T., Ed., and A Farrel, Ed., "Ceneralized

Mul tiprotocol Label Sw tching (GWLS) Label Swi tching
Rout er (LSR) Managenent |nfornmation Base", RFC 4803,
February 2007.

Li, T. and H Smt, "IS-1S Extensions for Traffic
Engi neering", RFC 5305, October 2008.

Konpella, K., Ed., and Y. Rekhter, Ed., "IS- IS Extensions
in Support of GCeneralized Multi-Protocol Label Switching
(GWLS)", RFC 5307, Cctober 2008.

Narten, T. and H. Alvestrand, "Guidelines for Witing an

| ANA Consi derations Section in RFCs", BCP 26, RFC 5226,
May 2008.

al . St andards Track [ Page 38]



RFC 6825 TED M B for MPLS-TE/ GWPLS January 2013

[ RFC5591] Harrington, D. and W Hardaker, "Transport Security Model
for the Sinple Network Managenent Protocol (SNWP)",
RFC 5591, June 2009.

[ RFC5592] Harrington, D., Salowey, J., and W Hardaker, "Secure
Shel | Transport Mbdel for the Sinple Network Managenent
Protocol (SNWP)", RFC 5592, June 2009.

[ RFC6353] Hardaker, W, "Transport Layer Security (TLS) Transport
Model for the Sinple Network Managenent Protocol (SNwP)",
RFC 6353, July 2011.

[1S0L0589] | SO 10589, "Internediate Systemto Internediate System
i ntra-domain routeing informati on exchange protocol for
use in conjunction with the protocol for providing the
connecti onl ess-node network service (I1SO 8473)",
| SO'| EC 10589: 2002.

11. Acknow edgnents
The aut hors wi sh to acknow edge and thank the follow ng individuals

for their valuable coments to this docunent: Ken Nagam , Shui chi
Ckanot o, Adrian Farrel, Diego Caviglia, and Acee Lindem

M yazawa, et al. St andards Track [ Page 39]



RFC 6825 TED M B for MPLS-TE/ GWPLS January 2013

Aut hors’ Addr esses

Masanori M yazawa

KDDI R&D Laboratories, Inc.
2-1-15 GChara Fujimno

Sai t amm, 356-8502

Japan

EMai | : ma-m yazawa@ddi |l abs. jp

Tomohiro O ani

KDDI Cor por ati on

KDDI Bl dg,

2-3-2, Nishishinjuku, Shinjuku-ku
Tokyo, 163-8003

Japan

EMBi | : Tm ot ani @ddi . com

Kenji Kunaki

KDDI Cor por ati on
Garden Air Tower

| i dabashi, Chyoda-ku
Tokyo, 102-8460
Japan

EMai | : ke- kunaki @ddi .com
Thomas D. Nadeau

Juni per Networ ks

10 Technol ogy Park Drive
West ford, MA

USA

EMai | : t nadeau@ uni per. net

M yazawa, et al. St andards Track [ Page 40]



