I nt ernet Engi neering Task Force (1 ETF) M M yazawa

Request for Comments: 6825 KDDI R&D Labs
Cat egory: Standards Track T. O ani
| SSN: 2070-1721 K. Kumeki
KDDI Cor porati on

T. Nadeau

Juni per Networ ks
January 2013

Traf fic Engi neeri ng Dat abase Managenent |nfornation Base
in Support of MPLS-TE/ GWLS

Abstract

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

Status of This Menp
This is an Internet Standards Track document.

Thi s docunent is a product of the Internet Engineering 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 Goup (IESG. Further infornmation on
Internet Standards is available in Section 2 of RFC 5741.

I nformati on about the current status of this document, any errata,

and how to provide feedback on it may be obtained at
http://ww. rfc-editor.org/info/rfc6825.
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Copyri ght Notice

Copyright (c) 2013 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the I ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis document nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.

Thi s docunent nmay contain material from|ETF Documents or |ETF
Contri butions published or made publicly avail abl e before Novenber
10, 2008. The person(s) controlling the copyright in some of this
material may not have granted the IETF Trust the right to allow
nodi fi cati ons of such material outside the | ETF Standards Process.
Wt hout obtaining an adequate |icense fromthe person(s) controlling
the copyright in such materials, this docunent may not be nodified
out side the | ETF Standards Process, and derivative works of it may
not be created outside the | ETF Standards Process, except to format
it for publication as an RFC or to translate it into |anguages ot her
than Engli sh

M yazawa, et al. St andards Track [ Page 2]



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

Tabl e of Contents

1. The Internet-Standard Management Framework ...................... 3
2. I NntroduCti ON ... . 3
3. OV VI BW . 4
3.1. Conventions Used in This Docunent .......................... 4
3.2, Termnol Ogy ... oo 4
3.3, ACT ONYIT B . ottt e 5
4, NOtivati ONS . .. e 5
5. Brief Description of MB Mddule ....... ... .. . .. . .. . . . .. ... 5
5.1. tedTabl e .. ... 5
5.2. tedLocal IfAddrTable ....... ... .. .. . .. 5
5.3. tedRenptelfAddrTable ...... ... .. . . . . . 5
5.4, tedSwCapTabl e . ... . 6
5.5. tedSrlgTable ... ... . 6
6. Exanple of the TED MB Mdule Usage ........ ... ... .. ..., 6
7. TED M B Mddul e Definitions in Support of GWLS .................. 9
8. Security Considerati ons .......... ... e 35
9. TANA Considerati ONS ... ... 36
10. Ref erenCeS .. 36
10.1. Normative References .......... ... . ... 36
10.2. Informative References ........ ... .. . . . . ... 37
11. Acknow edgment S . .. ... 39

1. The Internet-Standard Managenent Franmewor k

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

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

[ RFC2580] .

2. | 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-ISMBis
also defined in [RFC4444]. On the other side, MPLS-/GWLS-based
traffic engineering has so far extended the OSPF/IS-1S routing
protocol with TE functionality [ RFC4202] [ RFC3630] [ RFC5329]

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

3.

3.

effectively, routing information 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/f GWPLS for use with network nmanagenent protocols.

This M B nodul e shoul d be used in conjunction with the OSPFv2 M B,
OSPF v3 MB, and I1S-1S MB, as well as other MBs defined in

[ RFC3812], [RFC3813], [RFC4802], and [RFC4803] for the managenent of
MPLS-/ GVWPLS-based traffic engineering information. By inplenenting

such M B nodules, it is helpful to sinultaneously understand the

entire MPLS/ GWLS network, for exanple, understanding routing
information as well as LSP informati on using a nanagenent system
However, note that this MB nodule is able to be inplenented and
performed wi thout inplenentation of other M B nodul es when the
managenent system for exanple, only conprehends MPLS/ GVPLS topol ogy
i nformation such as TE link information.

Overvi ew

Conventions Used in This Docunent

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
RFC 2119 [ RFC2119].

Ter m nol ogy

Definitions of key ternms for MPLS Operations, Admnistration, and
Mai nt enance (OAM and GWPLS are found in [ RFC4377] and [ RFC3945], and

the reader is assuned to be famliar with those definitions, which
are not repeated here.
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3.3. Acronyns

GWLS: Ceneralized Miltiprotocol Label Swi tching
IS-1S: Intermediate Systemto Intermedi ate System
LSA: Link State Advertisenent

LSP: Label Switching Path

LSR: Label Switching Router

M B: Managenent | nfornmation Base

OSPF:  Open Shortest Path First

PSC: Packet Switch Capabl e

SRLG  Shared Ri sk Link G oup

TE: Traffic Engi neering

TED: Traf fic Engi neering Dat abase

TDM Ti me Division Mitiplexing

4. Motivations

The existing OSPFv2, OSPFv3, IS IS, MPLS, and GWLS M Bs do not
provide for the managenent interface to retrieve topol ogy infornmation
of MPLS and GWPLS net wor ks.

5. Brief Description of MB Mdul e

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

5.1. tedTable

The TED table is basically used to indicate TED i nfornati on of OSPF-
TE or I1SIS-TE. However, this table does not contain information for
the Local/Renote Interface | 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 | fAddrTable 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 tedRenptel f AddrTable 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 sanme Link-TLV.

5.5. tedSrlgTable

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

i ndependent|y defined because the Shared Ri sk Link G oup sub-TLV nmay
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 followi ng indicates the information of a nunbered TE |ink
originated in a GWLS-controll ed node. Wen TE link information is
retrieved in an MPLS network, GWLS-specific objects such as
tedLocal | f Addr Tabl e, tedRenotel f Addr Tabl e, tedSwCapTabl e, and
tedSrl gTabl e are not support ed.

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

MPLS/ GWLS networks. | n particular, the basic TED information can be
coll ected by tedTable, and Local/Renote Interface | P Address
information related to MPLS/ GVWPLS networ ks are coll 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 tedSrlgTable. Regarding fault managenent, there is
no functionality to notify network failures in this MB nodul e.
However, if network topol ogi es are changed, the nodule can notify the
management system of the change i nformati on by using tedStatusChange,
tedEntryCreated, and tedEntryDel et ed.

Note that the TED MB nodule is linited 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 1S-1S MBs; however, information for
each TE link belongs to a node or a link that is nmanaged by the
routing protocol.
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In tedTabl e:

{

t edLi nkl nfornati onDat a. 2. 3232235777. 3232235778. 16777264 zer oDot Zero
t edLi nkType. 2. 3232235777. 3232235778. 16777264 poi nt ToPoi nt (1)
t edLi nkSt at e. 2. 3232235777. 3232235778. 16777264 up(1)
t edAreal d. 2. 3232235777. 3232235778. 16777264 0
t edTeRout er | dAddr Type. 2. 3232235777. 3232235778. 16777264 i pv4(1l)
t edTeRout er | dAddr . 2. 3232235777. 3232235778. 16777264 192.0.2.1
t edLi nkl dAddr Type. 2. 3232235777. 3232235778. 16777264 i pv4(1)
t edLi nkl dAddr . 2. 3232235777. 3232235778. 16777264 192.0.2.10
tedMetric. 2.3232235777. 3232235778. 16777264 1
t edMaxBandwi dt h. 2. 3232235777. 3232235778. 16777264 4d9450c0

t edMaxReser vabl eBandwi dt h. 2. 3232235777. 3232235778. 16777264 4d9450c0
t edUnr eser vedBandwi dt hPri 0. 2. 3232235777. 3232235778. 16777264 4d9450c0
t edUnr eser vedBandwi dt hPri 1. 2. 3232235777. 3232235778. 16777264 4d9450c0
t edUnr eser vedBandwi dt hPri 2. 2. 3232235777. 3232235778. 16777264 4d9450c0
t edUnr eser vedBandwi dt hPri 3. 2. 3232235777. 3232235778. 16777264 4d9450c0
t edUnr eser vedBandwi dt hPri 4. 2. 3232235777. 3232235778. 16777264 4d9450c0
t edUnr eser vedBandwi dt hPri 5. 2. 3232235777. 3232235778. 16777264 4d9450c0
t edUnr eser vedBandwi dt hPri 6. 2. 3232235777. 3232235778. 16777264 4d9450c0
t edUnr eser vedBandwi dt hPri 7. 2. 3232235777. 3232235778. 16777264 4d9450c0

NNNNNDN

t edAdni ni strati veG oup. 2. 3232235777. 3232235778. 16777264 0
tedLocal | d. 2. 3232235777, 3232235778, 16777264 0
t edRenot el d. 2. 3232235777, 3232235778, 16777264 0

t edLi nkProt ecti onType. 2. 3232235777. 3232235778. 16777264 01 00 00 00 7
}

In tedLocal | f Addr Tabl e:

{

tedLocal | f Addr Type. 16777264. 192. 0. 2. 21 i pv4(1)
}

I n tedRenot el f Addr Tabl e:

{

t edRenot el f Addr Type. 16777264. 192. 0. 2. 22 i pv4(1)
}

M yazawa, et al. St andards Track [ Page 7]



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

In tedSwCapTabl e:

{

t edSwCapType. 16777264. 1 | sc(150)
t edSwCapEncodi ng. 16777264. 1 et hernet (2)
t edSwCapMaxLspBandw 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 edSwCapMaxLspBandw 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
}

M yazawa, et al. St andards Track [ Page 8]



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

7. TED M B Mdule Definitions in Support of GWLS
This M B nodul e makes references to the foll owi ng docunents:
[ RFC2328], [RFC2578], [RFC2580], [RFC3630], [RFC4001], [RFC4203],
[ RFC4220], [RFC4444], [RFC4801], [RFC4802], [RFC5305], [RFC5307],
[ RFC5329], [RFC5340], [RFC6340], and [IS0OL0589].
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- COVMPLI ANCE, OBJECT- GROUP, NOTI FI CATI ON- GROUP

FROM SNWPv2- CONF -- RFC 2580
TEXTUAL- CONVENTI ON, RowPoi nt er

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

FROM | ANA- GWLS-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 GMVI
ORGANI ZATI ON "I ETF CCAMP Wor ki ng Group. "
CONTACT- | NFO
" Tonphiro O ani
Tm ot ani @ddi . com

Masanori M yazawa
ma- m yazawa@ddi | abs. j p

Thomas D. Nadeau
t nadeau@ uni per. net

Kenj i Kunmaki
ke- kumaki @ddi . com

Conments and di scussion to ccanp@etf.org"
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DESCRI PTI ON
"This M B nodul e contai ns managed object definitions for TED in
support of MPLS/ GWLS TE Dat abase.

Copyright (c) 2013 | 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 without
nodi 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
Docurents (http://trustee.ietf.org/license-info)."
-- Revision history.
REVI SI ON
"201212210000Z" -- 21 Dec. 2012 00: 00: 00 GvVIr
DESCRI PTI ON
"Initial version. Published as RFC 6825."
.= { transm ssion 273 }
-- assigned by I ANA; see Section 9 for details.

-- Textual Conventions.

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-1Sis 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 IS is used, this represents a
System I D. "
SYNTAX OCTET STRING (SI ZE (0..6))
TedLi nkl ndexTC : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The link identifier. |If OSPF is used, this represents an

ospfLsdblD. If IS-ISis 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 conponents of this M B nodul e.

tedNotifications OBJECT IDENTIFIER ::= { tedMB 0 }
tedObj 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 multiple TED information, which has been

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

tedEntry OBJECT- TYPE

| 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 nat i onSour ce
t edLocal Routerld

t edRenpt eRout er |l d

t edLi nkl ndex

t edRenot eRout er 1 d,
t edLi nkl ndex }

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

t edLi nkl nf or nat i onDat a RowPoi nt er,

t edLi nkSt at e | NTEGER,

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

t edMaxBandwi dt h Fl oat 32TC,

t edMaxReser vabl eBandwi dt h Fl oat 32TC,

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

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

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

et al.
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t edUnr eser vedBandw 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 vedBandw dt hPri 7 Fl oat 32TC

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

o= { tedEntry 1}

t edLocal Routerl d 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 1Sis used, this represents a System |D.
QO 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 edRenot eRout er I 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 |ink
fromthe originating router. |If OSPF is used to advertise LSA,

this represents a Link IDin the Link TLV. If IS-1Sis used,
this represents a neighbor System | D defined in RFC 5305.
O herwise, 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 IS is used, this

represents an isisLSPID. Qherwi se, this represents a unique
identifier within a node."
REFERENCE
"OSPF Version 2, RFC 2328, Appendix A 4.1,
OSPF for | Pv6, RFC 5340, Appendix A 4.2
| SO10589, Section 9.8 "
;= { tedEntry 4 }

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

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

"I f tedLi nklnformati onSource has the val ue unknown(0), this
obj ect MJST contain a val ue of zeroDot Zero.

I f tedLinklnformati onSource has the val ue |ocallyConfigured(1),
an inplementation can use this object to supply the identifier
of the corresponding row entry in the teLinkTable of TE-LI NK-
STD-M B (RFC 4220), the identifier of the corresponding row in
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 inplenmentation can use this object to supply the
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identifier of the corresponding row entry in the
ospf Local LsdbTabl e (OSPFv2-M B) and t he ospfv3ArealLsdbTabl e
(OSPFv3-M B), or the value of zeroDot Zero.

I f tedLi nklnformati 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.

| f tedLinklnformati onSource has the value other(5), an
i mpl enentati on can use this object to supply the identifier of
the corresponding row entry in the | ocal proprietary M B nodul e,
or the value of zeroDotZero."

::={ 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 a rowis added and the TE link is avail abl e,
this would be operationally up(1)."

::={ 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 1G. [|If OSPF
is used to advertise LSA, this represents an ospfArea. If IS IS

is used, this represents an area address. Oherw se, this
represents zero."
REFERENCE
"OSPF Version 2, RFC 2328, Appendix C. 2
OSPF for | Pv6, RFC 5340, Appendix C. 2
| SO10589, Section 9.8"
c:={ tedEntry 7 }
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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"
::={ 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
| 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(l), or ipv6(2) are supported.”
c:={ tedEntry 11 }

t edLi nkl dAddr OBJECT- TYPE

SYNTAX | net Addr ess
MAX- ACCESS read-only
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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 multi-access
l'inks."
REFERENCE
"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.2
| S-1S extensions for TE, RFC 5305, Section 4.3"
c:={ 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
[ink."

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 Fl oat 32TC

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

STATUS current
DESCRI PTI ON

"This indicates the maxi 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
| S-1S extensions for TE, RFC 5305, Section 3.4"
c:={ tedEntry 14 }

t edMbxReser vabl eBandwi dt h OBJECT- TYPE

SYNTAX Fl oat 32TC

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

STATUS current
DESCRI PTI ON

"This indicates the nmaxi mum bandwi dth that may be reserved on
this link in this direction.”

M yazawa, et al. St andards Track [ Page 16]



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

REFERENCE
"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.7
| S-1S extensions for TE, RFC 5305, Section 3.5"
c:={ 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 amobunt 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
| S-1S extensions for TE, RFC 5305, Section 3.6"
ci={ 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 amount 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
| S-1S extensions for TE, RFC 5305, Section 3.6"
c:={ tedEntry 18 }
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t edUnr eser vedBandw 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 anmount 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
I S-1S extensions for TE, RFC 5305, Section 3.6"
::={ tedEntry 19 }

t edUnr eser vedBandwi 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 amobunt 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
| S-1S extensions for TE, RFC 5305, Section 3.6"
c:={ tedEntry 20 }

t edUnr eser vedBandw 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 amount 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 vedBandw 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 amobunt 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
| S-1S extensions for TE, RFC 5305, 3.6"
c:={ 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 amount 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
I S-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 |ink

bel ongs. Since the value is a bit mask, the Iink can bel ong
to nultiple groups. This is also called Resource C 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 Ildentifier of an unnunbered
link."

REFERENCE

"OSPF Ext ensions in Support of GWLS, RFC 4203, Section 1.1
I S-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 Remote Identifier of an unnunbered
link."
REFERENCE

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

t edLi nkProt ecti onType OBJECT- TYPE
SYNTAX BITS {

extraTraffic(0),
unprot ect ed(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
| S-1S Extensions in Support of GWLS, RFC 5307, Section 1.2"
c:={ 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 information of a |ocal TE
link."

:={ tednjects 2}

tedLocal | f Addr Ent ry OBJECT- TYPE
SYNTAX TedLocal | f AddrEntry
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON
"This entry contains the |IP address information of the |local TE
[ink."
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| NDEX { tedLi nklndex, tedLocallfAddr }
::= { tedLocal | f AddrTable 1 }

TedLocal | f AddrEntry ::= SEQUENCE ({
t edLocal | f Addr Type | net Addr essType,
t edLocal | f Addr | net Addr ess
}
t edLocal | 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 |ink
Only val ues unknown(0), ipv4(1l), or ipv6(2) have to be
supported.”

::={ tedLocal IfAddrEntry 1 }

t edLocal | f Addr OBJECT- TYPE

SYNTAX | 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,
Traffic 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 Renote Interface | P Address Tabl e

t edRenot 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 IP address information of a renote TE
link."

.= { tednjects 3}

t edRenot el f Addr Ent ry 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 renpte
TE link."
| NDEX { tedLi nkl ndex, tedRenotelfAddr }
::= { tedRenotel f AddrTable 1 }

TedRenot el f Addr Entry ::= 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 edRenot el f Addr OBJECT- TYPE

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

"Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630, Section 2.5.4,
Traffic 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."
c:={ tednjects 4}

tedSwCapEntry OBJECT- TYPE

SYNTAX TedSwCapEnt ry
MAX- ACCESS not - accessi bl e
STATUS current
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"This entry relates each TElink with its GWLS TE swi tchi ng

capability information.
TE i nf ormati on,
ext ensi ons should be null."
| 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

If the MB nodule deals with only OSPF-
the val ue of each object

related with GWLS TE

t edSwCapl ndex }

Unsi gned32,

| ANAGTpl sSwi t chi ngTypeTC,

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

. 255)

"This index is utilized to identify multiple swtching

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

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

read-only
current

of GWLS, RFC 4801."
REFERENCE

renmote TE |link according to definitions
conventions of GWLS, RFC 4801."

| ANAGTp! sSwi t chi ngTypeTC

i ndi cates the GWLS swi tching capability assigned
to the TE link according to definitions of textual

conventi ons

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

c:= { tedSwCapEntry 2 }
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t edSwCapEncodi ng OBJECT- TYPE

SYNTAX | ANAGTpl sLSPEncodi ngTypeTC

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

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

REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
| S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
c:= { 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 maxi mum bandwi dth of the TE |ink at
the priority 0 for GWLS LSP creation."
REFERENCE
"OSPF Ext ensions in Support of GWLS, RFC 4203, Section 1.4
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
.= { tedSwCapEntry 4 }

t edSwCapMaxLspBandwi dt hPri 1 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 |ink at
the priority 1 for GWLS LSP creation."
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
| S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
o= { 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

"Thi s object indicates the maxi rum bandwi dth of the TE |ink at
the priority 2 for GWLS LSP creation."
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REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
| S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
c:={ tedSwCapEntry 6 }

t edSwCapMaxLspBandwi dt hPri 3 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 rum bandwi dth of the TE |ink at
the priority 3 for GWLS LSP creation."
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
| S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
c:={ 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 maxi mum bandwi dth of the TE |ink at
the priority 4 for GWLS LSP creation."
REFERENCE
"OSPF Ext ensions in Support of GWLS, RFC 4203, Section 1.4
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
.= { tedSwCapEntry 8 }

t edSwCapMaxLspBandwi dt hPri 5 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 |ink at
the priority 5 for GWLS LSP creation."
REFERENCE
"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
| S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
o= { 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

"Thi s object indicates the maxi mrum bandwi dth of the TE |ink at

the priority 6 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"

o= { tedSwCapEntry 10 }

t edSwCapMaxLspBandwi dt hPri 7 OBJECT- TYPE

SYNTAX Fl oat 32TC

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

STATUS current
DESCRI PTI ON

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

t edSwCapM nLspBandwi dt h OBJECT- TYPE

SYNTAX Fl oat 32TC

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

STATUS current
DESCRI PTI ON

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

tedSwCapl 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 |ocal or renmote TE |link."
REFERENCE

"OSPF Extensions in Support of GWLS, RFC 4203, Section 1.4
| S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"
c:={ tedSwCapEntry 13 }
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t edSwCapl ndi cat i 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
I S-1S Extensions in Support of GWLS, RFC 5307, Section 1.3"

c:={ 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."
.= { tednjects 5}

tedSrl géEntry 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 i nformation."
| NDEX { tedLi nkl ndex, tedSrlglndex }
::={ tedSrlgTable 1 }

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

tedSrl 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 nultiple SRLG values on a
| ocal or rempte TE link. This object represents an arbitrary
val ue, which is locally defined in a router.”
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REFERENCE

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

c:={ tedSrlgEntry 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 |ink.'

REFERENCE

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

c:={ tedSrlgEntry 2 }
-- Notification Configuration
t edSt at usChangeNoti 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 night cause a performance degradation 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 nmay queue
themuntil an appropriate tine. A value of 0 nmeans no
throttling is applied and events nay be notified at the rate at
whi ch they occur."

DEFVAL {1}
.= { tednjects 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 del etion of
existing entries in the TED table are expected to generate in a
node. This object provides the maxi mum nunber of notifications
generated per mnute."
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DEFVAL {1}
o= { tedwjects 7}

-- Notifications

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

}

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 tedUnreservedBandw dth is

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

tedEntryCr eat ed NOTI FI CATI ON- TYPE
OBJECTS {
tedLi 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
i nformati on. 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 {
tedLi nkSt ate

}
STATUS current
DESCRI PTI ON
"This notification signifies that there has been del etion 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 }

{ tedConformance 2 }
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-- Modul e Conpli ance

t edMbdul eFul | Conpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"Conpliance statenent for agents provides full support for the
TED MB."
MODULE -- this nodul e
MANDATORY- GROUPS  { t edMai 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 edNunber edLi nkGr oup
DESCRI PTI ON
"This group is nmandatory for TE |inks that support the
nunbered |inks."

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

GROUP t edSwCapM nLspBandwi dt hGr oup
DESCRI PTI ON
"This group is nandatory for TE links if the swi tching
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 nmandatory for TE links that support the MIU of
the local or renote 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 gG oup
DESCRI PTI ON
"This group is nmandatory for TE |inks that support SRLG
i nformation."

::= { tedConpliances 1 }

-- ReadOnly Conpliance

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

}

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

GROUP t edNunber 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 some GWPLS
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 PSC-4."

GROUP t edSwCapl f M uGr oup
DESCRI PTI ON
"This group is nmandatory for TE links that support the MIU of
the local or renmote TE link."
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GROUP t edSwCapl ndi cati onG oup
DESCRI PTI ON
"This group is nmandatory for TE |inks that support Standard or
Arbitrary SONET/ SDH."

GROUP tedSrl gG oup
DESCRI PTI ON
"This group is nmandatory for TE links that support SRLG
i nformation."

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

t edMai nGr oup 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 edMaxBandwi dt h,
t edMaxReser vabl eBandwi dt h,
t edUnr eser vedBandwi dt hPri O,
t edUnr eser vedBandw dt hPri 1,
t edUnr eser vedBandw dt hPri 2,
t edUnr eser vedBandwi dt hPri 3,
t edUnr eser vedBandwi 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 edAdm ni strati ve& 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 managenent ™"
:={ tedGoups 1}

t edObj ect sG oup OBJECT- GROUP
OBJECTS {
t edSt at usChangeNoti 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,
tedEnt ryCr eat ed,
tedEntryDel et ed

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

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

}

STATUS current

DESCRI PTI ON

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

t edNunmber 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 nunmbered |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 nLspBandwi 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 MU information of the
| ocal or renote TE link."
:={ tedGoups 8 }

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

}
STATUS current
DESCRI PTI ON
"The objects needed to inplenent the indication of whether the
i nterface supports Standard or Arbitrary SONET/ SDH. "
.= { tedGoups 9 }
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tedSrl gG oup OBJECT- GROUP
OBJECTS {
tedSrlg

}
STATUS current
DESCRI PTI ON
"The objects needed to inplenent nmultiple 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-wite. Such objects may be considered
sensitive or vulnerable in some network environnments. 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 inmportant to
control even GET and/or NOTIFY access to these objects and possibly
to even encrypt the values of these objects when sending them over
the network via SNWP. These are the tables and objects and their
sensitivity/vulnerability: tedTable, tedLocal|lfAddrTabl e,

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

topol ogy information for the MPLS/ GWPLS network. |If an adm nistrator
does not want to reveal this information, then these tables should be
consi dered sensitive/vul nerabl e.

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

t edSt at usChangeNoti fi cati onMaxRat e and

t edCreat edDel et edNot i fi cati onMaxRate. Malicious nodification of
these objects coul d cause the nmanagenment agent, the network, or the
router to becone overloaded with notifications in cases of high churn
wi thin the network.

SNWVP versions prior to SNMPv3 did not include adequate security.

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

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

| mpl ement 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].

Further, deploynent of SNWP versions prior to SNVPv3 is NOT
RECOMMENDED. Instead, it is RECOWENDED to deploy SNMPv3 and to
enabl e cryptographic security. It is then a customer/operator
responsibility to ensure that the SNVWP entity giving access to an
instance of this MB nodule is properly configured to give access to
the objects only to those principals (users) that have legitimte
rights to indeed GET or SET (change/create/del ete) them

| 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 - Transm ssi on G oup”
registry. New assignnents can only be nade via Specification
Required as specified in [ RFC5226] .

In addition, the I ANA has marked val ue 273 (the correspondi ng
transm ssi on val ue all ocated according to this document) as
"Reserved” in the "ifType definitions" registry.
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