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Abstract
This nenp defines a portion of the Managenent |nformation Base (M B)
for use with network managenment protocols in the Internet conmunity.

In particular, it describes nanaged objects for Generalized
Mul ti protocol Label Switching (GVWPLS)-based traffic engineering.
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1. Introduction

This meno defines a portion of the Managenent |nformati on Base (M B)
for use with network managenment protocols in the Internet conmunity.
In particular, it describes nanaged objects for nodeling CGeneralized
Mul ti protocol Label Switching (GWPLS) [ RFC3945] based traffic

engi neering (TE). The tables and objects defined in this docunent
extend those defined in the equival ent docunent for MPLS traffic

engi neeri ng [ RFC3812], and managenent of GWPLS traffic engineering is
bui It on management of MPLS traffic engi neering.

The M B nodul es in this docunment should be used in conjunction with
t he conpani on docunent [RFC4803] for GWLS-based traffic engineering
configuration and managenent.

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

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in BCP 14, [RFC2119].
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1.1. Mgration Strategy

MPLS- TE Label Switched paths (LSPs) nay be nodel ed and nmanaged usi ng
t he MPLS-TE- STD-M B nodul e [ RFC3812] .

Label Switching Routers (LSRs) may be migrated to nodel and nmanage
their TE LSPs using the MB nodules in this docunment in order to
mgrate the LSRs to GWPLS support, or to take advantage of additiona
M B objects defined in these MB nodul es that are applicable to
MPLS- TE.

The GWLS TE M B nodul e (GVWPLS- TE- STD-M B) defined in this docunent
extends the MPLS-TE- STD-M B nodul e [ RFC3812] through a series of
augnent ati ons and sparse augnentations of the MB tables. The only
additions are for support of GWLS or to support the increased
conmpl exity of MPLS and GWPLS systens.

In order to migrate from MPLS- TE- STD-M B support to GVWLS- TE- STD-M B
support, an inplenmentati on needs only to add support for the

addi tional tables and objects defined in GWLS-TE-STD-M B. The

gnpl sTunnel LSPEncodi ng may be set to tunnel LspNot Gpls to allow an
MPLS-TE LSP tunnel to benefit fromthe additional objects and tables
of GWLS-LSR- STD-M B wi t hout supporting the GVWPLS protocols.

The conpani on docunent for nodeling and managi ng GVWPLS- based LSRs
[ RFC4803] extends the MPLS-LSR-STD-M B nodul e [ RFC3813] with the sane
i ntentions.

Textual conventions are defined in [ RFC3811] and the | ANA- GWLS- TC-
M B nodul e.

2. Term nol ogy

Thi s docunent uses terninology fromthe MPLS architecture docunent

[ RFC3031], fromthe GWLS architecture docunment [RFC3945], and from
the MPLS Traffic Engineering MB [RFC3812]. Sone frequently used
terms are described next.

An explicitly routed LSP (ERLSP) is referred to as a GWLS tunnel
It consists of in-segnment(s) and/or out-segnent(s) at the
egress/ingress LSRs, each segnent being associated with one GWLS-
enabl ed interface. These are also referred to as tunnel segments.

Additionally, at an intermedi ate LSR, we nodel a connection as
consi sting of one or nore in-segnments and/ or one or nore out-
segnents. The binding or interconnection between in-segnents and
out-segnents is perforned using a cross-connect.
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These segnent and cross-connect objects are defined in the MPLS Label
Swi tching Router M B (MPLS-LSR-STD-M B) [ RFC3813], but see also the
GWLS Label Switching Router M B (GWLS-LSR-STD-M B) [ RFC4803] for
the GWLS-specific extensions to these objects.

3. The Internet-Standard Managenent Framewor k

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

Managed objects are accessed via a virtual information store, ternmed
t he Managenent Information Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNWP).
bjects in the MB are defined using the nechani sms defined in the
Structure of Managenent Information (SM). This nenp specifies a MB
nmodul e that is conpliant to the SMv2, which is described in STD 58,
RFC 2578 [ RFC2578], STD 58, RFC 2579 [RFC2579] and STD 58, RFC 2580

[ RFC2580] .

4. CQutline

Support for GWLS traffic-engineered tunnels requires the follow ng
configuration

- Setting up tunnels with appropriate MPLS configuration paraneters
usi ng [ RFC3812].

- Extending the tunnel definitions with GVWLS configuration
par anmet er s

- Configuring |loose and strict source routed tunnel hops.

These actions may need to be acconpanied with correspondi ng actions
usi ng [ RFC3813] and [ RFC4803] to establish and configure tunnel
segnents, if this is done manually. Also, the in-segnment and out-
segnent perfornmance tables, nplslnSegnentPerfTabl e and

npl sQut Segnent Per f Tabl e [ RFC3813], shoul d be used to determne
performance of the tunnels and tunnel segnents, although it should be
noted that those tables may not be appropriate for measuring
performance on sone types of GWLS |i nks.

4.1. Summary of QGWPLS Traffic Engi neering M B Mdul e
The following tables contain M B objects for perform ng the actions

|isted above when they cannot be performed solely using MB objects
defined in MPLS-TE- STD-M B [ RFC3812] .
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- Tunnel table (gnplsTunnel Table) for providing GWLS-specific
tunnel configuration paraneters.

- Tunnel hop, actual tunnel hop, and conputed tunnel hop tables
(gnpl sTunnel HopTabl e, gnpl sTunnel ARHopTabl e, and
gnpl sTunnel CHopTabl e) for providing additional configuration of
strict and | oose source routed tunnel hops.

- Performance and error reporting tables
(gnpl sTunnel Rever sePer f Tabl e and gnpl sTunnel Error Tabl e) .

These tabl es are described in the subsequent sections.

Additionally, the GWLS- TE- STD-M B nodul e contai ns a new
notification.

- The GWLS Tunnel Down Notification (gnpl sTunnel Down) shoul d be
used for all GWPLS tunnels in place of the nplsTunnel Down
notification defined in [RFC3812]. An inplenentation nmust not
i ssue both the gnpl sTunnel Down and the npl sTunnel Down
notifications for the same event. As well as indicating that a
tunnel has transitioned to operational down state, this new
notification indicates the cause of the failure.

5. Brief Description of GWLS TE M B bj ects

The objects described in this section support the functionality
described in [RFC3473] and [ RFC3472] for GWPLS tunnels. The tables
support both manual Iy configured and signal ed tunnels.

5.1. gnpl sTunnel Tabl e

The gnpl sTunnel Tabl e extends the MPLS traffic engi neering M B nodul e
(MPLS-TE- STD-M B [ RFC3812]) to allow GWPLS tunnels to be created
between an LSR and a renote endpoint, and existing GVWLS tunnels to
be reconfigured or renpved.

Note that we only support point-to-point tunnel segnents, although
mul ti poi nt-to-point and point-to-nultipoint connections are supported
by an LSR acting as a cross-connect.

Each tunnel can thus have one out-segnment originating at an LSR
and/ or one in-segment term nating at that LSR

Three objects within this table utilize enunerations in order to map
to enunerations that are used in GWLS signaling. 1In order to
protect the GWLS-TE- STD-M B nodul e from changes (in particular,
extensions) to the range of enunerations supported by the signaling
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protocols, these MB objects use textual conventions with val ues
mai ntai ned by IANA. For further details, see the | ANA Considerations
section of this docunent.

5.2. gnpl sTunnel HopTabl e

The gnpl sTunnel HopTabl e is used to indicate additional paraneters for
the hops, strict or |oose, of a GWLS tunnel defined in the

gnpl sTunnel Tabl e, when it is established using signaling. Miltiple
tunnel s may share hops by pointing to the sanme entry in this table.

5.3. gnpl sTunnel ARHopTabl e
The gnpl sTunnel ARHopTabl e is used to indicate the actual hops
traversed by a tunnel as reported by the signaling protocol after the
tunnel is set up. The support of this table is optional since not
all GWPLS signaling protocols support this feature.

5.4. gnpl sTunnel CHopTabl e

The gnpl sTunnel CHopTabl e lists the actual hops conputed by a
constraint-based routing al gorithm based on the gnpl sTunnel HopTabl e.

The support of this table is optional since not all inplenentations
support conputation of hop lists using a constraint-based routing
pr ot ocol .

5.5. gnpl sTunnel Error Tabl e

The gnpl sTunnel Error Tabl e provi des access to information about the
| ast error that occurred on each tunnel known about by the MB. It
i ndicates the nature of the error and when and how it was reported,
and it can give recovery advice through an adm n string.

5.6. gnpl sTunnel Rever sePerf Tabl e
The gnpl sTunnel Rever sePerf Tabl e provi des additional counters to
nmeasure the performance of bidirectional GVPLS tunnels in which
packets are visible. It supplenents the counters in
nmpl sTunnel Perf Tabl e and augnents gnpl sTunnel Tabl e.

Note that not all counters may be appropriate or avail able for sone
types of tunnel.
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5.7. Use of 32-bit and 64-bit Counters

64-bit counters are provided in the GWLS- TE- STD-M B nodul e for
hi gh- speed interfaces where the use of 32-bit counters m ght be
inmpractical. The requirenments on the use of 32-bit and 64-bit
counters (copied verbatimfrom|[RFC2863]) are as foll ows:

For interfaces that operate at 20,000,000 (20 million) bits per
second or less, 32-bit byte and packet counters MJST be supported.
For interfaces that operate faster than 20,000,000 bits/second,
and sl ower than 650, 000, 000 bits/second, 32-bit packet counters
MUST be supported and 64-bit octet counters MJST be support ed.

For interfaces that operate at 650, 000,000 bits/second or faster,
64-bit packet counters AND 64-bit octet counters MJIST be

support ed.

6. Cross-referencing to the gnpl sLabel Tabl e

The gnpl sLabel Table is found in the GWLS- LABEL- STD-M B nodul e in
[ RFC4803] and provides a way to nodel |abels in a GWLS system where
| abel s might not be sinple 32-bit integers.

The hop tables in this docunment (gnpl sTunnel HopTabl e,

gnpl sTunnel CHopTabl e, and gnpl sTunnel ARHopTabl e) and the segnent
tables in [RFC3813] (nplslnSegnent Tabl e and npl sQut Segnent Tabl e)
contain objects with syntax Ml sLabel

Mpl sLabel (defined in [RFC3811]) is a 32-bit integer that is capable
of representing any MPLS Label and nost GWLS Labels. However, sone
GWLS Labels are larger than 32 bits and may be of arbitrary |ength.
Furthernmore, sone |labels that nay be safely encoded in 32 bits are
constructed frommultiple sub-fields. Additionally, sonme GWPLS

t echnol ogi es support the concatenation of individual |abels to
represent a data flow carried as nultiple sub-fl ows.

These GVPLS cases require that sonmething other than a sinple 32-bit

i nteger be nmade available to represent the labels. This is achieved
t hrough the gnpl sLabel Tabl e contai ned in the GWLS- LABEL- STD-M B

[ RFC4803] .

The tables in this docunment and [ RFC3813] that include objects with
syntax Ml sLabel al so include conpani on objects that are row
pointers. |If the row pointer is set to zeroDotZero (0.0), then an
obj ect of syntax Mol sLabel contains the |abel encoded as a 32-bit
integer. But otherw se the row pointer indicates a row in another
MB table that includes the label. |In these cases, the row pointer
may indicate a row in the gnpl sLabel Tabl e.
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This provides both a good way to support
i npl ement MPLS- TE- STD-M B [ RFC3812] ,
in GWLS systens that are limted to a single,

Not e that gnpl sLabel Tabl e supports concatenated | abels through the

use of a label sub-index (gnplsLabel Subi ndex).

Exanmpl e of GWLS Tunnel

Set up

GWLS TE M B

| egacy systens that

si mpl e | abel

This section contains an exanple of which M B objects should be
nodi fied to create a GVWPLS tunnel

| oosely routed, bidirectional
two hops of a sinple network,

Lanbda encodi ng,
protection.

has | abel

end" LSR
First in the nplsTunnel Tabl e:
{

Nadeau & Farr el

nmpl sTunnel | ndex

nmpl sTunnel | nst ance

nmpl sTunnel | ngressLSRI d

nmpl sTunnel Egr essLSRI d

npl sTunnel Nane

npl sTunnel Descr

nmpl sTunnel | sl f

nmpl sTunnel XCPoi nt er

nmpl sTunnel Si gnal | i ngProto
nmpl sTunnel Set upPri o

npl sTunnel Hol di ngPri o

nmpl sTunnel Sessi onAttri butes
nmpl sTunnel Owner

nmpl sTunnel Local Prot ect| nUse
npl sTunnel Resour cePoi nt er

nmpl sTunnel I nstancePriority
nmpl sTunnel HopTabl el ndex

nmpl sTunnel Pri maryl nst ance
nmpl sTunnel | ncl udeAnyAffinity
nmpl sTunnel I ncl udeAl | Affinity
nmpl sTunnel Excl udeAnyAffinity
nmpl sTunnel Pat hl nUse

npl sTunnel Rol e

npl sTunnel RowsSt at us

traffic engi neered tunnel,
uses Ceneralized Label
recording and shared Iink | ayer
Note that these objects should be created on the "head-

St andar ds

t ype.

February 2007

and a significant sinplification

Thi s exanpl e shows a best effort,

1

1

192.0.2.1,
192.0. 2. 2,

"My first tunnel",

"Here to there and back again"

true(l),

npl sXCl ndex. 3. 0. 0. 12,
none(1),

0,

0,

recordRout e(4),

snmp(2),

fal se(2),

npl sTunnel Resour cel ndex. 6,

POOOORrk

head(1),
creat eAndWai t (5),

Tr ack

[ Page

whi ch spans
requests with
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I n gnpl sTunnel Tabl e(1, 1, 192.0. 2. 1,192.0. 2. 2):
{
gnpl sTunnel Unnum f
gnpl sTunnel Attri butes
gnpl sTunnel LSPEncodi ng

true(l),
| abel Recor di ngRequi red(1),
tunnel LspLanbda,

gnpl sTunnel Swi t chi ngType = | sc,

gnpl sTunnel Li nkPr ot ecti on = shared(2),

gnpl sTunnel GRi d = | anbda,

gnpl sTunnel Secondary = fal se(2),

gnpl sTunnel Di recti on = bidirectional (1)
gnpl sTunnel Pat hConp = explicit(2),

gnpl sTunnel SendPat hNot i f yReci pi ent Type = ipv4(1l),

gnpl sTunnel SendPat hNot i f yReci pi ent ' C0000201' H
gnpl sTunnel Admi nSt at usFl ags = 0,
gnpl sTunnel Extr aPar ansPt r =0.0

}

Entries in the nplsTunnel Resour ceTabl e, npl sTunnel HopTabl e, and
gnpl sTunnel HopTabl e are created and activated at this tine.

I n nmpl sTunnel Resour ceTabl e:
{
nmpl sTunnel Resour cel ndex
npl sTunnel Resour ceMaxRat e
nmpl sTunnel Resour ceMeanRat e
npl sTunnel Resour ceMaxBur st Si ze
npl sTunnel Resour ceRowsSt at us

}

The next two instances of nplsTunnel HopEntry are used to denote the
hops this tunnel will take across the network.

o no
noocoo

—_

eat eAndGo( 4)

The foll owi ng denotes the beginning of the network, or the first hop
in our exanple. W have used the fictitious LSR identified by
"192.0.2.1" as our head-end router.

I n npl sTunnel HopTabl e:
{

nmpl sTunnel HopLi st | ndex =1

nmpl sTunnel Pat hOpt i onl ndex =1,

nmpl sTunnel Hopl ndex =1,

npl sTunnel HopAddr Type = ipv4(l),
nmpl sTunnel Hopl pv4Addr =192.0.2.1
nmpl sTunnel Hopl pv4Prefi xLen =9,

nmpl sTunnel HopType = strict(1),

npl sTunnel HopRowsSt at us createAndWai t (5),
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The followi ng denotes the end of the network, or the |ast hop in our
exanmple. W have used the fictitious LSR identified by "192.0.2.2"
as our tail-end router.

I n npl sTunnel HopTabl e:
{
npl sTunnel HopLi st | ndex
npl sTunnel Pat hOpt i onl ndex
npl sTunnel Hopl ndex
npl sTunnel HopAddr Type
npl sTunnel Hopl pv4Addr
nmpl sTunnel Hopl pv4Prefi xLen
npl sTunnel HopType
npl sTunnel HopRowsSt at us

}

Now an associated entry in the gnpl sTunnel HopTable is created to
provi de additional GVWPLS hop configuration indicating that the first
hop is an unnunbered link using Explicit Forward and Reverse Label s.

N R

i pv4(1),
192.0. 2. 2,

9,

| oose(2),
creat eAndCGo( 4)

An entry in the gnpl sLabel Table is created first to include the
Explicit Label.

I n gnpl sLabel Tabl e:

gnpl sLabel I nterface = 2,

gnpl sLabel | ndex = 1,

gnpl sLabel Subi ndex = 0,

gnpl sLabel Type = gnpl sFreef ornmLabel (3),
gnpl sLabel Freef orm = OxFEDCBA9876543210

gnpl sLabel RowsSt at us
}

I n gnpl sTunnel HopTabl e(1, 1, 1):

creat eAndCGo( 4)

gnpl sTunnel HopLabel St at uses f or war dPr esent (0)
+reversePresent (1),
gnpl sLabel Tabl e( 2, 1, 0)

gnpl sLabel Tabl e( 2, 1, 0)

gnpl sTunnel HopExpl i ci t Forwar dLabel Pt r
gnpl sTunnel HopExpl i ci t Rever seLabel Ptr

The first hop is now activated:
I n npl sTunnel HopTabl e(1, 1, 1):

npl sTunnel HopRowsSt at us = active(l)
}
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No gnpl sTunnel HopEntry is created for the second hop as it contains
no special GWPLS features.

Finally, the nplsTunnel Entry is activated:

I n nmpl sTunnel Tabl e(1, 1,192.0. 2.1, 192.0. 2. 2)

{
npl sTunnel RowsSt at us = active(l)

}
8. QWPLS Traffic Engineering MB Mdul e

This M B nodul e makes reference to the foll owi ng docunents:
[ RFC2205], [ RFC2578], [RFC2579], [RFC2580], [RFC3209], [RFC3411],
[ RFC3471], [RFC3473], [RFC3477], [RFC3812], [RFC4001], and [ RFC4202].

GWLS-TE-STD-M B DEFINITIONS ::= BEA N
| MPORTS

MODULE- | DENTI TY, OBJECT- TYPE, NOTI FI CATI ON- TYPE
Unsi gned32, Counter 32, Counter64, zeroDotZero, Gauge32

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

FROM SNMPv 2- CONF -- RFC 2580
Trut hVal ue, Ti meStanp, RowPoi nter

FROM SNWPv2- TC -- RFC 2579
| net Addr ess, | net AddressType

FROM | NET- ADDRESS- M B -- RFC 4001
SnnpAdmi nString

FROM SNVP- FRAVEVWWORK- M B -- RFC 3411

npl sTunnel | ndex, npl sTunnel | nstance, npl sTunnel | ngressLSRI d,
npl sTunnel Egr essLSRI d, npl sTunnel HoplLi st | ndex,
npl sTunnel HopPat hOpt i onl ndex, npl sTunnel Hopl ndex,
npl sTunnel ARHopLi st | ndex, npl sTunnel ARHopl ndex,
npl sTunnel CHopLi st 1 ndex, npl sTunnel CHopl ndex,
npl sTunnel Entry,
npl sTunnel Adm nSt at us, npl sTunnel Oper St at us,
npl sTunnel G- oup, npl sTunnel Scal ar G oup
FROM MPLS- TE- STD-M B -- RFC3812
| ANAGpI sLSPEncodi ngTypeTC, | ANAGTpl sSwi t chi ngTypeTC,
| ANAGTpl sCener al i zedPi dTC, | ANAGpl sAdm nSt at usl nformati onTC
FROM | ANA- GWLS-TC-M B
npl sSt dM B
FROM MPLS-TC- STD-M B -- RFC 3811
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gnpl sTeSt dM B MODULE- | DENTI TY
LAST- UPDATED
"200702270000Z" -- 27 February 2007 00: 00: 00 GvIr
ORGANI ZATI ON
"I ETF Conmon Control and Measurenent Pl ane (CCAMP) Wor ki ng
G oup”
CONTACT- | NFO
" Thonas D. Nadeau
Ci sco Systens, |nc.
Emai | : tnadeau@i sco. com
Adri an Farrel
A d Dog Consulting
Emai | : adri an@l ddog. co. uk

Comment s about this docunment should be emailed directly
to the CCAVP working group mailing list at
ccanp@ps.ietf.org.”

DESCRI PTI ON
"Copyright (C) The I ETF Trust (2007). This version of
this MB nodule is part of RFC 4802; see the RFC itself for
full legal notices.

This M B nodul e contai ns managed obj ect definitions
for GWLS Traffic Engineering (TE) as defined in:
1. CGeneralized Multi-Protocol Label Sw tching (GWLS)
Signal i ng Functional Description, Berger, L. (Editor),
RFC 3471, January 2003.
2. Ceneralized MPLS Signaling - RSVP-TE Extensions, Berger,
L. (Editor), RFC 3473, January 2003.
REVI SI ON
"200702270000Z" -- 27 February 2007 00:00: 00 GMr
DESCRI PTI ON
"Initial version issued as part of RFC 4802."
c:={ nplsStdM B 13 }

gnpl sTeNotifications OBJECT IDENTIFIER ::= { gnplsTeStdM B 0 }
gnpl sTeScal ars OBJECT IDENTIFIER ::= { gnplsTeStdM B 1 }

gnpl sTeCbj ects OBJECT IDENTIFIER ::= { gnplsTeStdM B 2 }

gnpl sTeConf or mance OBJECT IDENTIFIER ::= { gnplsTeStdM B 3 }

gnpl sTunnel sConfi gured OBJECT- TYPE
SYNTAX Gauge32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunmber of GWPLS tunnels configured on this device. A GWLS
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tunnel is considered configured if an entry for the tunne
exi sts in the gnpl sTunnel Tabl e and the associ at ed
nmpl sTunnel RowSt atus is active(l)."

::={ gnplsTeScalars 1 }

gnpl sTunnel sActi ve OBJECT- TYPE
SYNTAX Gauge32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of GWPLS tunnels active on this device. A GWLS
tunnel is considered active if there is an entry in the
gnpl sTunnel Tabl e and the associ ated npl sTunnel Qper Status for the
tunnel is up(l)."
::={ gnplsTeScal ars 2 }

gnpl sTunnel Tabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Gl sTunnel Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The gnpl sTunnel Tabl e sparsely extends the npl sTunnel Tabl e of
MPLS-TE-STD-MB. It allows GWPLS tunnels to be created between
an LSR and a renote endpoint, and existing tunnels to be
reconfigured or renoved.

Note that only point-to-point tunnel segnents are supported,
al t hough mul ti poi nt-to-point and point-to-nultipoint
connections are supported by an LSR acting as a cross-connect.
Each tunnel can thus have one out-segnment originating at this
LSR and/or one in-segment term nating at this LSR

The row status of an entry in this table is controlled by the
npl sTunnel RowSt atus in the corresponding entry in the

nmpl sTunnel Tabl e. When t he correspondi ng npl sTunnel RowSt at us has
val ue active(l), arowin this table may not be created or
nodi fi ed.

The exception to this rule is the
gnpl sTunnel Adm nSt at usl nf ormati on obj ect, which can be nodified
while the tunnel is active.”
REFERENCE
"1. Multiprotocol Label Switching (MPLS) Traffic Engineering (TE)
Managenent | nformati on Base (MB), RFC 3812."
c:={ gnpl sTebjects 1}
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gnpl sTunnel Entry OBJECT- TYPE

SYNTAX Gl sTunnel Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

GWLS TE M B

February 2007

"An entry in this table in association with the correspondi ng
entry in the nplsTunnel Tabl e represents a GVWPLS tunnel .

An entry can be created by a network administrator via SNWP SET

conmands, or
| NDEX {

npl sTunnel | ndex,

npl sTunnel | nst ance,

npl sTunnel I ngr essLSRI d,

npl sTunnel Egr essLSRI d

::={ gnpl sTunnel Table 1 }

Gmpl sTunnel Entry :
gnpl sTunnel Unnum f
gnpl sTunnel Attri butes
gnpl sTunnel LSPEncodi ng
gnpl sTunnel Swi t chi ngType
gnpl sTunnel Li nkProt ecti on
gnpl sTunnel GRi d
gnpl sTunnel Secondary
gnpl sTunnel Di recti on
gnpl sTunnel Pat hConp
gnpl sTunnel Upst reamNot i f yReci pi ent Type
gnpl sTunnel Upst reanNot i f yReci pi ent
gnpl sTunnel SendResvNot i f yReci pi ent Type
gnpl sTunnel SendResvNot i f yReci pi ent

= SEQUENCE {

gnpl sTunnel Downst r eanNot i f yReci pi ent Type

gnpl sTunnel Downst r eamNot i f yReci pi ent
gnpl sTunnel SendPat hNot i f yReci pi ent Type
gnpl sTunnel SendPat hNot i f yReci pi ent
gnpl sTunnel Adm nSt at usFl ags

gnpl sTunnel Ext r aPar ansPt r

}

gnpl sTunnel Unnum f OBJECT- TYPE

SYNTAX Trut hVal ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

in response to signaling protocol

events."

Tr ut hVal ue,

BI TS,

| ANAGpIl sLSPEncodi ngTypeTC
I ANAGpI sSwi t chi ngTypeTC,
BI TS,

| ANAGTpl sCGener al i zedPi dTC,
Tr ut hVal ue,

| NTEGER,

| NTEGER,

| net Addr essType,

| net Addr ess,

| net Addr essType,

| net Addr ess,

| net Addr essType,

| net Addr ess,

| net Addr essType,

| net Addr ess,

I ANAGTpl sAdmi nSt at usl nf or mat i onTC,

RowPoi nt er

"Denot es whether or not this tunnel corresponds to an unnunbered
interface represented by an entry in the interfaces group table
(the ifTable) with ifType set to npls(166).
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This object is only used if nplsTunnellslf is set to "true’.

If both this object and the nplsTunnellslf object are set to

"true’, the originating LSR adds an LSP_TUNNEL_I| NTERFACE I D
obj ect to the outgoing Path nessage.

This object contains infornmation that is only used by the
termnating LSR "
REFERENCE
"1. Signalling Unnunbered Links in RSVP-TE, RFC 3477."
DEFVAL { false }
::={ gnpl sTunnel Entry 1 }

gnpl sTunnel Attri butes OBJECT- TYPE
SYNTAX BI TS {

| abel Recor di ngDesi red(0)

}

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"This bitmask indicates optional paraneters for this tunnel
These bits should be taken in addition to those defined in
nmpl sTunnel Sessi onAttributes in order to determne the full set
of options to be signaled (for exanple SESSI ON ATTRI BUTES fl ags
in RSVP-TE). The follow ng describes these bitfields:

| abel Recor di ngDesi red
This flag is set to indicate that |abel information should be
i ncl uded when doing a route record. This bit is not valid
unl ess the recordRoute bit is set.”
REFERENCE
"1. RSVP-TE: Extensions to RSVP for LSP Tunnels, RFC 3209,
sections 4.4.3, 4.7.1, and 4.7.2."
DEFVAL { { } }
::={ gnpl sTunnel Entry 2 }

gnpl sTunnel LSPEncodi ng OBJECT- TYPE
SYNTAX | ANAGwpl sLSPEncodi ngTypeTC
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"Thi s object indicates the encoding of the LSP bei ng requested.

A val ue of ’tunnel LspNot Gmpls’ indicates that GWLS signaling is
not in use. Some objects in this MB nodule may be of use for
MPLS signaling extensions that do not use GWPLS signaling. By
setting this object to 'tunnel LspNot Gwpl s’, an application nmay
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indicate that only those objects neaningful in MPLS should be
exam ned.

The values to use are defined in the TEXTUAL- CONVENTI ON
| ANAGpl sLSPEncodi ngTypeTC found in the | ANA-GWLS-TC-M B
nodul e. "
DEFVAL { tunnel LspNot Gmpl s }
::={ gnpl sTunnel Entry 3 }

gnpl sTunnel Swi t chi ngType OBJECT- TYPE

SYNTAX | ANAGTpl sSwi t chi ngTypeTC

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"I ndi cates the type of switching that should be perforned on
a particular link. This field is needed for |inks that
advertise nore than one type of switching capability.

The values to use are defined in the TEXTUAL- CONVENTI ON
| ANAGTpI sSwi t chi ngTypeTC found in the | ANA-GVPLS- TC-M B nodul e.

This object is only neaningful if gnplsTunnel LSPEncodi ngType
is not set to 'tunnel LspNot Gwpls’."
DEFVAL { unknown }
::={ gnpl sTunnel Entry 4 }

gnpl sTunnel Li nkProt ecti on OBJECT- TYPE
SYNTAX BITS {
extraTraffic(0),
unprotected(l),
shared(2),
dedi cat edOneToOne( 3),
dedi cat edOnePl usOne(4),
enhanced(5)

}

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"This bitmask indicates the level of link protection required. A
val ue of zero (no bits set) indicates that any protection nmay be
used. The followi ng describes these bitfields:

extraTraffic
This flag is set to indicate that the LSP should use |inks
that are protecting other (primary) traffic. Such LSPs nmay be

preenpted when the links carrying the (primary) traffic being
protected fail.
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unpr ot ect ed
This flag is set to indicate
link | ayer protection.

shared
This flag is set to indicate
protection scheme, such as 1
support the LSP

dedi cat edOneToOne
This flag is set to indicate
protection schenme, i.e., 1:1
support the LSP

dedi cat edOnePl usOne
This flag is set to indicate
protection scheme, i.e., 1+1
support the LSP

enhanced
This flag is set to indicate
nore reliable than Dedi cated
BLSR/ M5- SPRI NG

Thi s object is only meaningful
not set to ’tunnel LspNot Gipl s’
REFERENCE

TE M B February 2007

that the LSP should not use any

that a shared link | ayer
N protection, should be used to

that a dedicated link |ayer
protection, should be used to

that a dedicated link |ayer
protection, should be used to

that a protection schenme that is
1+1 shoul d be used, e.g., 4 fiber

i f gnpl sTunnel LSPEncoding is

"1. Ceneralized Multi-Protocol Label Sw tching (GWLS) Signaling
Functi onal Description, RFC 3471, section 7.1."
DEFVAL { { }

::={ gnpl sTunnel Entry 5 }

gnpl sTunnel GPi d OBJECT- TYPE
SYNTAX | ANAGwpl sCGeneral i zedPi dTC
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Thi s obj ect
requi red when GWPLS wil |

The val ues to use are defined

i ndi cates the payl oad carried by the LSP
be used for this LSP.

It is only

n t he TEXTUAL- CONVENTI ON

| ANAGpl sCeneral i zedPi dTC found in the | ANA- GWLS- TC-M B nodul e.

Thi s object is only meaningful
set to 'tunnel LspNot Gmpl s’ ."
DEFVAL { unknown }
::={ gnpl sTunnel Entry 6 }
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gnpl sTunnel Secondary OBJECT- TYPE
SYNTAX Trut hVal ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Indi cates that the requested LSP is a secondary LSP

This object is only meaningful if gnplsTunnel LSPEncoding i s not
set to ’tunnel LspNotGmpls'."
REFERENCE
"1. Ceneralized Multi-Protocol Label Sw tching (GWLS) Signaling
Functi onal Description, RFC 3471, section 7.1."
DEFVAL { false }
::={ gnpl sTunnel Entry 7 }

gnpl sTunnel Di recti on OBJECT- TYPE
SYNTAX | NTEGER {
forward(0),
bi di rectional (1)

}
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"Whet her this tunnel carries forward data only (is
unidirectional) or is bidirectional.

Val ues of this object other than 'forward are neani ngful
only if gnplsTunnel LSPEncoding is not set to
"tunnel LspNot Gmpl s’ . "
DEFVAL { forward }
::={ gnpl sTunnel Entry 8 }

gnpl sTunnel Pat hConp OBJECT- TYPE
SYNTAX | NTEGER {

dynami cFul I (1), -- CSPF fully conputed
explicit(2), -- fully specified path
dynami cPartial (3) -- CSPF partially computed

}

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"This value instructs the source node on how to perform path
computation on the explicit route specified by the associ ated
entries in the gnpl sTunnel HopTabl e.

dynani cFul

The user specifies at |east the source and
destination of the path and expects that the Constrained
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Shortest Path First (CSPF) will cal culate the reminder
of the path.

explicit
The user specifies the entire path for the tunnel to
take. This path nmay contain strict or |oose hops.
Eval uati on of the explicit route will be perforned
hop by hop through the network.

dynami cParti al
The user specifies at |east the source and
destination of the path and expects that the CSPF
will calculate the remai nder of the path. The path
conputed by CSPF is allowed to be only partially
conmputed allowi ng the remai nder of the path to be
filled in across the network.

Wien an entry is present in the gnpl sTunnel Table for a
tunnel, gnpl sTunnel Pat hConp MUST be used and any
correspondi ng npl sTunnel HopEnt r yPat hConp obj ect in the
nmpl sTunnel HopTabl e MJST be ignored and SHOULD not be set.

npl sTunnel HopTabl e and npl sTunnel HopEnt ryPat hConp are part of
MPLS- TE- STD- M B.

This object should be ignored if the val ue of
gnpl sTunnel LSPEncodi ng is ’tunnel LspNot Gmpl s’ . "
REFERENCE
"1. Multiprotocol Label Switching (MPLS) Traffic Engineering (TE)
Managenent | nformati on Base (MB), RFC 3812."
DEFVAL { dynam cFull }
::={ gnpl sTunnel Entry 9 }

gnpl sTunnel Upst reanNot i f yReci pi ent Type OBJECT- TYPE
SYNTAX | net Addr essType
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"This object is used to aid in interpretation of
gnpl sTunnel Upst reanNot i f yReci pi ent."
DEFVAL { unknown }
::={ gnpl sTunnel Entry 10 }

gnpl sTunnel Upst reanNot i f yReci pi ent OBJECT- TYPE
SYNTAX | net Addr ess
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
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"Indi cates the address of the upstreamrecipient for Notify
nmessages relating to this tunnel and issued by this LSR  This
information is typically received froman upstreamLSR in a Path
nessage.

This object is only valid when signaling a tunnel using RSVP.

It is also not valid at the head end of a tunnel since there are
no upstream LSRs to which to send a Notify nessage.

This object is interpreted in the context of the val ue of
gnpl sTunnel Upst reanNoti fyReci pi ent Type. If this object is set to
0, the value of gnpl sTunnel UpstreamNoti fyReci pi ent Type MJST be
set to unknown(O0)."

REFERENCE
"1. Ceneralized MPLS Signaling - RSVP-TE Extensions, RFC 3473,

section 4.2. "
DEFVAL { ' 00000000'H} -- 0.0.0.0
::={ gnpl sTunnel Entry 11 }

gnpl sTunnel SendResvNot i f yReci pi ent Type OBJECT- TYPE
SYNTAX | net Addr essType
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"This object is used to aid in interpretation of
gnmpl sTunnel SendResvNot i f yReci pi ent."
DEFVAL { unknown }
::={ gnpl sTunnel Entry 12 }

gnpl sTunnel SendResvNot i f yReci pi ent OBJECT- TYPE
SYNTAX | net Addr ess
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Indi cates to an upstream LSR the address to which it should send
downstream Notify nessages relating to this tunnel

This object is only valid when signaling a tunnel using RSVP.

It is also not valid at the head end of the tunnel since no Resv
nmessages are sent fromthat LSR for this tunnel

If set to O, no Notify Request object will be included in the
out goi ng Resv nessages.

This object is interpreted in the context of the val ue of
gnpl sTunnel SendResvNot i f yReci pi ent Type. If this object is set to
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0, the value of gnplsTunnel SendResvNoti fyReci pi ent Type MJST be
set to unknown(O0)."
REFERENCE
"1. Ceneralized MPLS Signaling - RSVP-TE Extensions, RFC 3473,
section 4.2. "
DEFVAL { ' 00000000'H} -- 0.0.0.0
::={ gnpl sTunnel Entry 13 }

gnpl sTunnel Downst reanmNot i f yReci pi ent Type OBJECT- TYPE
SYNTAX | net AddressType
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"This object is used to aid in interpretation of
gnpl sTunnel Downst reanNot i f yReci pi ent."
DEFVAL { unknown }
::={ gnpl sTunnel Entry 14 }

gnpl sTunnel Downst reanNot i f yReci pi ent OBJECT- TYPE

SYNTAX | net Addr ess

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON

"I ndi cates the address of the downstreamrecipient for Notify

nmessages relating to this tunnel and issued by this LSR  This
information is typically received froman upstreamLSR in a Resv

nmessage. This object is only valid when signaling a tunnel using

RSVP.

It is also not valid at the tail end of a tunnel since there are
no downstream LSRs to which to send a Notify nmessage.

This object is interpreted in the context of the val ue of
gnpl sTunnel Downst reanNot i f yReci pi ent Type. If this object is set
to 0, the val ue of gnplsTunnel DownstreanNoti fyReci pi ent Type MJST
be set to unknown(O)."
REFERENCE
"1. Ceneralized MPLS Signaling - RSVP-TE Extensions, RFC 3473,
section 4.2.
DEFVAL { ' 00000000'H} -- 0.0.0.0
::={ gnpl sTunnel Entry 15 }

gnpl sTunnel SendPat hNot i f yReci pi ent Type OBJECT- TYPE
SYNTAX | net Addr essType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
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"This object is used to aid in interpretation of
gnmpl sTunnel SendPat hNot i f yReci pi ent."
DEFVAL { unknown }
::={ gnpl sTunnel Entry 16 }

gnpl sTunnel SendPat hNot i f yReci pi ent OBJECT- TYPE
SYNTAX | net Addr ess
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"Indicates to a downstream LSR the address to which it shoul d
send upstream Notify nmessages relating to this tunnel

This object is only valid when signaling a tunnel using RSVP.

It is also not valid at the tail end of the tunnel since no Path
nmessages are sent fromthat LSR for this tunnel

If set to O, no Notify Request object will be included in the
out goi ng Pat h nessages.

This object is interpreted in the context of the val ue of
gnpl sTunnel SendPat hNot i f yReci pi ent Type. If this object is set to
0, the value of gnpl sTunnel SendPat hNot i f yReci pi ent Type MJST be
set to unknown(O0)."
REFERENCE
"1. Ceneralized MPLS Signaling - RSVP-TE Extensions, RFC 3473,
section 4.2. "
DEFVAL { ' 00000000'H} -- 0.0.0.0
::={ gnpl sTunnel Entry 17 }

gnpl sTunnel Admi nSt at usFl ags OBJECT- TYPE

SYNTAX | ANAGwpl sAdmi nSt at usl nf ormati onTC

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Determnes the setting of the Admn Status flags in the
Adm n Status object or TLV, as described in RFC 3471. Setting
this field to a non-zero value will result in the inclusion of
the Admin Status object on signaling nessages.

The values to use are defined in the TEXTUAL- CONVENTI ON
I ANAGTpl sAdmi nSt at usl nformati onTC found in the
| ANA- GWPLS- TC- M B nodul e

This value of this object can be nodified when the

correspondi ng npl sTunnel RowSt at us and npl sTunnel Admi nSt at us
is active(l). By doing so, a new signaling nessage will be

Nadeau & Farrel St andards Track [ Page 22]



RFC 4802 GWLS TE M B February 2007

triggered including the requested Adm n Status object or
TLV. "
REFERENCE
"1. Ceneralized Milti-Protocol Label Sw tching (GWLS) Signaling
Functi onal Description, RFC 3471, section 8."
DEFVAL { { }
::={ gnpl sTunnel Entry 18 }

gnpl sTunnel ExtraParansPtr OBJECT- TYPE

SYNTAX RowPoi nt er
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Some tunnels will run over transports that can usefully support

t echnol ogy-specific additional paraneters (for exanple,
Synchronous Optical Network (SONET) resource usage). Such
paraneters can be supplied in an external table and referenced
from here

A val ue of zeroDotzero in this attribute indicates that there
is no such additional information."

DEFVAL { zeroDot Zero }

::={ gnpl sTunnel Entry 19 }

gnpl sTunnel HopTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Grpl sTunnel HopEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The gnpl sTunnel HopTabl e sparsely extends the npl sTunnel HopTabl e
of MPLS-TE-STD-MB. It is used to indicate the Explicit Labels
to be used in an explicit path for a GWLS tunnel defined in the
npl sTunnel Tabl e and gnpl sTunnel Tabl e, when it is established
using signaling. It does not insert new hops, but does define
new val ues for hops defined in the nplsTunnel HopTabl e.

Each rowin this table is indexed by the sane indexes as in the
nmpl sTunnel HopTable. It is acceptable for some rows in the

nmpl sTunnel HopTabl e to have corresponding entries in this table
and some to have no corresponding entry in this table.

The storage type for this entry is given by the val ue
of npl sTunnel HopSt or ageType in the corresponding entry in the
npl sTunnel HopTabl e.

The row status of an entry in this table is controlled by

npl sTunnel HopRowSt atus in the corresponding entry in the
nmpl sTunnel HopTable. That is, it is not pernmitted to create a row
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inthis table, or to nodify an existing row, when the
correspondi ng npl sTunnel HopRowSt at us has the val ue active(l)."
REFERENCE
"1. Multiprotocol Label Switching (MPLS) Traffic Engineering (TE)
Managenent | nformati on Base (M B), RFC 3812.
2. Ceneralized MPLS Signaling - RSVP-TE Extensions, RFC 3473.

.= { gnpl sTebj ects 2 }

gnmpl sTunnel HopEntry OBJECT- TYPE
SYNTAX Gl sTunnel HopEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in this table represents additions to a tunnel hop
defined in nplsTunnel HopEntry. At an ingress to a tunnel, an
entry in this table is created by a network adninistrator for an
ERLSP to be set up by a signaling protocol. At transit and
egress nodes, an entry in this table nay be used to represent the
explicit path instructions received using the signaling
protocol . "
| NDEX {
npl sTunnel HopLi st | ndex,
npl sTunnel HopPat hQpt i onl ndex,
npl sTunnel Hopl ndex

::= { gnpl sTunnel HopTable 1 }

Gmpl sTunnel HopEntry :: = SEQUENCE {
gnpl sTunnel HopLabel St at uses BI TS
gnpl sTunnel HopExpl i ci t For war dLabel Unsi gned32
gnpl sTunnel HopExpl i ci t For war dLabel Pt r RowPoi nt er,
gnpl sTunnel HopExpl i ci t Rever seLabel Unsi gned32
gnpl sTunnel HopExpl i ci t Rever seLabel Pt r RowPoi nt er
}

gnpl sTunnel HopLabel St at uses OBJECT- TYPE
SYNTAX BITS {
f orwar dPresent (0),
reversePresent (1)

}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"This bitmask indicates the presence of | abels indicated by the
gnpl sTunnel HopExpl i ci t Forwar dLabel or
gnpl sTunnel HopExpl i ci t For war dLabel Ptr, and
gnpl sTunnel HopExpl i ci t Rever seLabel or
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gnpl sTunnel HopExpl i ci t Rever seLabel Ptr obj ects.

For the Present bits, a set bit indicates that a |abel is
present for this hop in the route. This allows zero to be a
valid | abel value."
DEFVAL { { }
::= { gnpl sTunnel HopEntry 1 }

gnpl sTunnel HopExpl i ci t For war dLabel OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"1 f gnpl sTunnel HopLabel St at uses obj ect indicates that a Forward
Label is present and gnpl sTunnel HopExpl i cit For war dLabel Pt r
contains the value zeroDot Zero, then the label to use on this
hop is represented by the value of this object.”
::= { gnpl sTunnel HopEntry 2 }

gnpl sTunnel HopExpl i ci t For war dLabel Pt r OBJECT- TYPE

SYNTAX RowPoi nt er

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON

"If the gnpl sTunnel HopLabel St at uses obj ect indicates that a

Forward Label is present, this object contains a pointer to a
row in another MB table (such as the gnpl sLabel Tabl e of
GWLS- LABEL- STD-M B) that contains the |abel to use on this hop
in the forward direction.

I f the gnpl sTunnel HopLabel St at uses obj ect indicates that a
Forward Label is present and this object contains the val ue
zeroDot Zero, then the label to use on this hop is found in the
gnpl sTunnel HopExpl i ci t For war dLabel object."
DEFVAL { zeroDot Zero }
::= { gnpl sTunnel HopEntry 3 }

gnpl sTunnel HopExpl i ci t Rever seLabel OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"If the gnpl sTunnel HopLabel St at uses obj ect indicates that a
Reverse Label is present and
gnpl sTunnel HopExpl i ci t Rever seLabel Ptr contains the val ue
zeroDot Zero, then the label to use on this hop is found in
this object encoded as a 32-bit integer."
::= { gnpl sTunnel HopEntry 4 }
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gnpl sTunnel HopExpl i ci t Rever seLabel Ptr OBJECT- TYPE

SYNTAX RowPoi nt er

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON

"If the gnpl sTunnel HopLabel St at uses obj ect indicates that a

Reverse Label is present, this object contains a pointer to a
row in another MB table (such as the gnpl sLabel Tabl e of
GWLS- LABEL- STD-M B) that contains the |abel to use on this hop
in the reverse direction

I f the gnpl sTunnel HopLabel St at uses obj ect indicates that a
Reverse Label is present and this object contains the val ue
zeroDot Zero, then the label to use on this hop is found in the
gnpl sTunnel HopExpl i ci t Rever seLabel object."
DEFVAL { zeroDot Zero }
::= { gnpl sTunnel HopEntry 5 }

gnpl sTunnel ARHopTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Grpl sTunnel ARHopEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The gnpl sTunnel ARHopTabl e sparsely extends the
nmpl sTunnel ARHopTabl e of MPLS-TE-STD-MB. It is used to
indicate the labels currently in use for a GVWLS tunnel
defined in the npl sTunnel Tabl e and gnpl sTunnel Tabl e, as
reported by the signaling protocol. It does not insert
new hops, but does define new values for hops defined in
t he npl sTunnel ARHopTabl e.

Each rowin this table is indexed by the sane indexes as in the
nmpl sTunnel ARHopTable. It is acceptable for sone rows in the

nmpl sTunnel ARHopTabl e to have corresponding entries in this table

and some to have no corresponding entry in this table.

Note that since the information necessary to build entries
within this table is not provided by sonme signaling protocols
and m ght not be returned in all cases of other signaling
protocols, inplenentation of this table and the
nmpl sTunnel ARHopTabl e is optional. Furthernore, since the
information in this table is actually provided by the
signaling protocol after the path has been set up, the entries
inthis table are provided only for observation, and hence,
all variables in this table are accessible exclusively as
read-only."
REFERENCE
"1l. Extensions to RSVP for LSP Tunnels, RFC 3209.
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2. Ceneralized MPLS Signaling - RSVP-TE Extensions, RFC 3473.
3. Multiprotocol Label Switching (MPLS) Traffic Engineering (TE)
Managenent | nformati on Base (M B), RFC 3812."
{ gnpl sTeObj ects 3 }

gnpl sTunnel ARHopEntry OBJECT- TYPE

SYNTAX Gl sTunnel ARHopEnt ry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"An entry in this table represents additions to a tunnel hop
visible in npl sTunnel ARHopEntry. An entry is created by the
signaling protocol for a signaled ERLSP set up by the signaling
pr ot ocol .

At any node on the LSP (ingress, transit, or egress), this table
and the npl sTunnel ARHopTable (if the tables are supported and if
the signaling protocol is recording actual route information)
contain the actual route of the whole tunnel. |If the signaling
protocol is not recording the actual route, this table MAY
report the informati on fromthe gnpl sTunnel HopTabl e or the

gnpl sTunnel CHopTabl e.

Note that the recording of actual |abels is distinct fromthe
recording of the actual route in some signaling protocols. This
feature is enabl ed using the gnpl sTunnel Attri butes object."

| NDEX {

npl sTunnel ARHopLi st | ndex,
npl sTunnel ARHopl ndex

{ gnpl sTunnel ARHopTable 1 }

Gmpl sTunnel ARHopEntry :: = SEQUENCE {
gnmpl sTunnel ARHopLabel St at uses BI TS
gnpl sTunnel ARHopExpl i ci t For war dLabel Unsi gned32
gnpl sTunnel ARHopExpl i ci t Forwar dLabel Ptr RowPoi nt er,
gnpl sTunnel ARHopEXxpl i cit Rever seLabel Unsi gned32
gnpl sTunnel ARHopEXxpl i cit Rever seLabel Ptr RowPoi nt er,
gnpl sTunnel ARHopPr ot ecti on BITS

}

gnpl sTunnel ARHopLabel St at uses OBJECT- TYPE

SYNTAX BITS {

f orwar dPresent (0),
reversePresent (1),
f orwar dd obal (2),
reversed obal (3)
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MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"This bitmask indicates the presence and status of |abels

i ndi cated by the gnpl sTunnel ARHopExpl i cit Forwar dLabel or

gnpl sTunnel ARHopExpl i ci t For war dLabel Ptr, and

gnpl sTunnel ARHopExpl i ci t Rever seLabel or

gnpl sTunnel ARHopExpl i cit Rever seLabel Ptr obj ects.

For the Present bits, a set bit indicates that a | abel is
present for this hop in the route.

For the G obal bits, a set bit indicates that the | abel cones
fromthe d obal Label Space; a clear bit indicates that this is
a Per-Interface label. A QG obal bit only has nmeaning if the
correspondi ng Present bit is set."

::= { gnpl sTunnel ARHopEntry 1 }

gnpl sTunnel ARHopExpl i ci t For war dLabel OBJECT- TYPE

SYNTAX Unsi gned32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON

"If the gnpl sTunnel ARHopLabel St at uses object indicates that a
Forward Label is present and
gnpl sTunnel ARHopExpl i ci t Forwar dLabel Ptr contains the val ue
zeroDot Zero, then the label in use on this hop is found in this
obj ect encoded as a 32-bit integer."

;2= { gnpl sTunnel ARHopEntry 2 }

gnpl sTunnel ARHopExpl i ci t For war dLabel Pt r OBJECT- TYPE

SYNTAX RowPoi nt er

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON

"If the gnpl sTunnel ARHopLabel St at uses object indicates that a

Forward Label is present, this object contains a pointer to a
row in another MB table (such as the gnpl sLabel Tabl e of
GWLS- LABEL- STD-M B) that contains the |label in use on this hop
in the forward direction.

I f the gnpl sTunnel ARHopLabel St at uses object indicates that a
Forward Label is present and this object contains the val ue
zeroDot Zero, then the label in use on this hop is found in the
gnpl sTunnel ARHopExpl i ci t For war dLabel object."

::= { gnpl sTunnel ARHopEntry 3 }
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gnpl sTunnel ARHopExpl i ci t Rever seLabel OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"If the gnpl sTunnel ARHopLabel St at uses object indicates that a
Reverse Label is present and
gnpl sTunnel ARHopExpl i cit ReverseLabel Ptr contains the val ue
zeroDot Zero, then the label in use on this hop is found in this
obj ect encoded as a 32-bit integer."
;2= { gnpl sTunnel ARHopEntry 4 }

gnpl sTunnel ARHopExpl i cit Rever seLabel Ptr OBJECT- TYPE

SYNTAX RowPoi nt er

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON

"If the gnpl sTunnel ARHopLabel St at uses object indicates that a

Reverse Label is present, this object contains a pointer to a
row in another M B table (such as the gnpl sLabel Tabl e of
GWLS- LABEL- STD-M B) that contains the |label in use on this hop
in the reverse direction

I f the gnpl sTunnel ARHopLabel St at uses object indicates that a
Reverse Label is present and this object contains the val ue
zeroDot Zero, then the label in use on this hop is found in the
gnpl sTunnel ARHopExpl i cit Rever seLabel object."

;2= { gnpl sTunnel ARHopEntry 5 }

gnpl sTunnel ARHopPr ot ecti on OBJECT- TYPE
SYNTAX BITS {
| ocal Avai | abl e(0),
| ocal  nUse( 1)

}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"Avai l ability and usage of protection on the reported |ink.

| ocal Avai |l abl e
This flag is set to indicate that the |link downstreamof this
node is protected via a local repair nechani sm

| ocal I nUse
This flag is set to indicate that a |ocal repair nmechanismis
in use to maintain this tunnel (usually in the face of an
outage of the link it was previously routed over)."
REFERENCE
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"1, RSVP-TE: Extensions to RSVP for LSP Tunnels, RFC 32009,
section 4.4.1."
;= { gnpl sTunnel ARHopEntry 6 }

gnpl sTunnel CHopTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Gpl sTunnel CHopEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The gnpl sTunnel CHopTabl e sparsely extends the
npl sTunnel CHopTabl e of MPLS-TE-STD-MB. It is used to indicate
addi tional infornmation about the hops of a GWLS tunnel defined
in the npl sTunnel Tabl e and gnpl sTunnel Tabl e, as conputed by a
constraint-based routing protocol, based on the
npl sTunnel HopTabl e and t he gnpl sTunnel HopTabl e.

Each rowin this table is indexed by the sane i ndexes as in the
nmpl sTunnel CHopTable. It is acceptable for sonme rows in the

npl sTunnel CHopTabl e to have corresponding entries in this table
and some to have no corresponding entry in this table.

Pl ease note that since the information necessary to build
entries within this table my not be supported by sone LSRs,
i mpl enentation of this table is optional.

Furthernmore, since the information in this table is actually
provi ded by a path conputation conponent after the path has been
conputed, the entries in this table are provided only for
observation, and hence, all objects in this table are accessible
exclusively as read-only."
REFERENCE
"1. Multiprotocol Label Switching (MPLS) Traffic Engineering (TE)
Managenent | nformati on Base (M B), RFC 3812.
2. Ceneralized MPLS Signaling - RSVP-TE Extensions, RFC 3473."
.= { gnpl sTeObj ects 4 }

gnpl sTunnel CHopEntry OBJECT- TYPE
SYNTAX Gl sTunnel CHopEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in this table represents additions to a conputed tunne
hop visible in nmplsTunnel CHopEntry. An entry is created by a
pat h conput ati on conponent based on the hops specified in the
correspondi ng npl sTunnel HopTabl e and gnpl sTunnel HopTabl e.

At atransit LSR this table (if the table is supported) MAY
contain the path conputed by a path conputation engine on (or on
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behalf of) the transit LSR "
| NDEX {

npl sTunnel CHopLi st | ndex,

npl sTunnel CHopl ndex

}
::= { gnpl sTunnel CHopTable 1 }

Gmpl sTunnel CHopEntry :: = SEQUENCE {
gnmpl sTunnel CHopLabel St at uses BI TS,
gnpl sTunnel CHopExpl i ci t For war dLabel Unsi gned32,
gnpl sTunnel CHopExpl i ci t For war dLabel Ptr RowPoi nt er
gnpl sTunnel CHopExpl i ci t Rever seLabel Unsi gned32,
gnpl sTunnel CHopExpl i ci t Rever seLabel Ptr RowPoi nt er
}

gnpl sTunnel CHopLabel St at uses OBJECT- TYPE
SYNTAX BITS {
f orwar dPresent (0),
reversePresent (1)

}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"This bitmask indicates the presence of | abels indicated by the
gnpl sTunnel CHopExpl i ci t For war dLabel or
gnpl sTunnel CHopExpl i ci t For war dLabel Ptr and
gnpl sTunnel CHopExpl i ci t Rever seLabel or
gnpl sTunnel CHopExpl i ci t Rever seLabel Ptr obj ects.

A set bit indicates that a |abel is present for this hop in the
route, thus allowing zero to be a valid | abel value."
::= { gnpl sTunnel CHopEntry 1 }

gnpl sTunnel CHopExpl i ci t For war dLabel OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"If the gnpl sTunnel CHopLabel St at uses obj ect indicates that a
Forward Label is present and
gnpl sTunnel CHopExpl i ci t For war dLabel Ptr contai ns the val ue
zeroDot Zero, then the label to use on this hop is found in this
obj ect encoded as a 32-bit integer."
::= { gnpl sTunnel CHopEntry 2 }

gnpl sTunnel CHopExpl i ci t For war dLabel Ptr OBJECT- TYPE

SYNTAX RowPoi nt er
MAX- ACCESS r ead-only
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STATUS current
DESCRI PTI ON
"If the gnpl sTunnel CHopLabel St at uses obj ect indicates that a
Forward Label is present, this object contains a pointer to a
row in another M B table (such as the gnpl sLabel Tabl e of
GWLS- LABEL- STD-M B) that contains the |abel to use on this hop
in the forward direction.

I f the gnpl sTunnel CHopLabel St at uses obj ect indicates that a
Forward Label is present and this object contains the val ue
zeroDot Zero, then the label to use on this hop is found in the
gnpl sTunnel CHopExpl i ci t For war dLabel object."

::= { gnpl sTunnel CHopEntry 3 }

gnpl sTunnel CHopExpl i ci t Rever seLabel OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"If the gnpl sTunnel CHopLabel St at uses obj ect indicates that a
Reverse Label is present and
gnpl sTunnel CHopExpl i ci t Rever seLabel Ptr contai ns the val ue
zeroDot Zero, then the label to use on this hop is found in this
obj ect encoded as a 32-bit integer."
::= { gnpl sTunnel CHopEntry 4 }

gnpl sTunnel CHopExpl i ci t Rever seLabel Ptr OBJECT- TYPE

SYNTAX RowPoi nt er

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON

"If the gnpl sTunnel CHopLabel St at uses obj ect indicates that a

Reverse Label is present, this object contains a pointer to a
row in another MB table (such as the gnpl sLabel Tabl e of
GWLS- LABEL- STD-M B) that contains the |abel to use on this hop
in the reverse direction

I f the gnpl sTunnel CHopLabel St at uses obj ect indicates that a
Reverse Label is present and this object contains the val ue
zeroDot Zero, then the label to use on this hop is found in the
gnpl sTunnel CHopExpl i ci t Rever seLabel object."

::= { gnpl sTunnel CHopEntry 5 }

gnpl sTunnel Rever sePerf Tabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Gpl sTunnel ReversePerfEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
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"This tabl e augnments the gnpl sTunnel Table to provide
per-tunnel packet performance information for the reverse
direction of a bidirectional tunnel. |1t can be seen as
suppl ementi ng the npl sTunnel Perf Tabl e, whi ch augnents the
nmpl sTunnel Tabl e.

For links that do not transport packets, these packet counters
cannot be mmintained. For such links, attenpts to read the
objects in this table will return noSuchlnstance.

A tunnel can be known to be bidirectional by inspecting the
gnpl sTunnel Di recti on object."
REFERENCE

"1. Multiprotocol Label Switching (MPLS) Traffic Engineering (TE)

Managenent | nformati on Base (MB), RFC 3812."
.= { gnpl sTebjects 5 }

gnpl sTunnel Rever sePerfEntry OBJECT- TYPE
SYNTAX Gl sTunnel ReversePerfEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in this table is created by the LSR for every
bi di recti onal GWLS tunnel where packets are visible to the
LSR. "
AUGMENTS { gnpl sTunnel Entry }
::= { gnpl sTunnel ReversePerfTable 1 }

Gmpl sTunnel ReversePerfEntry ::= SEQUENCE {
gnpl sTunnel Rever sePer f Packet s Count er 32,
gnpl sTunnel Rever sePer f HCPacket s Count er 64,
gnpl sTunnel Rever sePerfErrors Count er 32,
gnpl sTunnel Rever sePer f Byt es Count er 32,
gnmpl sTunnel Rever sePer f HCByt es Count er 64

}

gnpl sTunnel Rever sePer f Packet s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"Nunber of packets forwarded on the tunnel in the reverse
direction if it is bidirectional

Thi s object represents the 32-bit value of the |east
significant part of the 64-bit value if both
gnpl sTunnel Rever sePer f HCPackets and this object are returned.
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For links that do not transport packets, this packet counter
cannot be mmintained. For such links, this value will return
noSuchl nst ance. "

::= { gnpl sTunnel ReversePerfEntry 1 }

gnpl sTunnel Rever sePer f HCPacket s OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"Hi gh-capacity counter for nunber of packets forwarded on the
tunnel in the reverse direction if it is bidirectional

For links that do not transport packets, this packet counter
cannot be mmintained. For such links, this value will return
noSuchl nst ance. "

::= { gnpl sTunnel ReversePerfEntry 2 }

gnpl sTunnel Rever sePerfErrors OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current

DESCRI PTI ON
"Nunber of errored packets received on the tunnel in the reverse
direction if it is bidirectional. For links that do not
transport packets, this packet counter cannot be nmaintained. For
such links, this value will return noSuchl nstance."

::= { gnpl sTunnel ReversePerfEntry 3 }

gnpl sTunnel Rever sePer f Byt es OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"Nunber of bytes forwarded on the tunnel in the reverse direction
if it is bidirectional

Thi s object represents the 32-bit value of the |east
significant part of the 64-bit value if both
gnpl sTunnel Rever sePerf HCByt es and thi s object are returned.

For links that do not transport packets, this packet counter
cannot be mmintained. For such links, this value will return
noSuchl nst ance. "

::= { gnpl sTunnel ReversePerfEntry 4 }

gnpl sTunnel Rever sePer f HCByt es OBJECT- TYPE
SYNTAX Count er 64
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MAX- ACCESS r ead-only
STATUS current

DESCRI PTI ON
"Hi gh-capacity counter for nunmber of bytes forwarded on the
tunnel in the reverse direction if it is bidirectional

For links that do not transport packets, this packet counter
cannot be mmintained. For such links, this value will return
noSuchl nst ance. "

::= { gnpl sTunnel ReversePerfEntry 5 }

gnpl sTunnel Error Tabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Gpl sTunnel ErrorEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This tabl e augnments the npl sTunnel Tabl e.

This tabl e provides per-tunnel information about errors. Errors

may be detected locally or reported through the signaling
protocol. Error reporting is not exclusive to GWLS, and this
table may be applied in MPLS systens.

Entries in this table are not persistent over systemresets
or re-initializations of the nmanagenent system"
REFERENCE

"1. Multiprotocol Label Switching (MPLS) Traffic Engineering (TE)

Managenent | nformati on Base (MB), RFC 3812."
.= { gnpl sTeObj ects 6 }

gnpl sTunnel Error Entry OBJECT- TYPE
SYNTAX Gl sTunnel ErrorEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in this table is created by the LSR for every tunnel
where error infornmation is visible to the LSR

Note that systens that read the objects in this table one at
atime and do not performatonic operations to read entire
instantiated table rows at once, should, for each conceptua
colum with valid data, read gnpl sTunnel ErrorLast Ti e

prior to the other objects in the row and agai n subsequent to
reading the | ast object of the row. They should verify that
t he val ue of gnpl sTunnel ErrorlLast Ti ne did not change and
thereby ensure that all data read belongs to the sanme error
event."
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AUGMENTS { npl sTunnel Entry }

::={ gnpl sTunnel ErrorTable 1 }

Gmpl sTunnel ErrorEntry :: = SEQUENCE {
gnpl sTunnel Error Last Error Type | NTEGER,
gnpl sTunnel Error Last Ti me Ti meSt anp,
gnpl sTunnel Err or Report er Type | net Addr essType,
gnpl sTunnel Error Reporter | net Addr ess,
gnpl sTunnel Err or Code Unsi gned32,
gnpl sTunnel Err or Subcode Unsi gned32,
gnpl sTunnel Error TLVs OCTET STRI NG
gnpl sTunnel Error Hel pStri ng SnnpAdmi nStri ng
}

gnpl sTunnel Error Last Error Type OBJECT- TYPE

SYNTAX | NTEGER {
noError (0),
unknown(1),
protocol (2),
pat hConput ati on( 3),
| ocal Confi guration(4),
| ocal Resources(5),
| ocal O her (6)

}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nature of the last error. Provides interpretation context

for gnpl sTunnel Error Prot ocol Code and
gnpl sTunnel Err or Pr ot ocol Subcode.

A val ue of noError(0) shows that there is no error associated
with this tunnel and neans that the other objects in this table
entry (conceptual row) have no neaning.

A val ue of unknown(1l) shows that there is an error but that no
addi tional information about the cause is known. The error may
have been received in a signaled nessage or generated |ocally.

A val ue of protocol (2) or pathConputation(3) indicates the
cause of an error and identifies an error that has been received
through signaling or will itself be signal ed.

A val ue of | ocal Configuration(4), |ocal Resources(5) or

| ocal Gt her(6) identifies an error that has been detected
by the |l ocal node but that will not be reported through
signaling.”

::={ gnpl sTunnel ErrorEntry 1 }
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gnpl sTunnel ErrorLast Ti me OBJECT- TYPE

SYNTAX Ti neSt anp

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The time at which the last error occurred. This is presented as
t he val ue of SysUpTi me when the error occurred or was reported
to this node.

I f gnpl sTunnel ErrorLast Error Type has the value noError(0), then
this object is not valid and shoul d be ignored.

Note that entries in this table are not persistent over system
resets or re-initializations of the nanagenent system"”
::={ gnpl sTunnel ErrorEntry 2 }

gnpl sTunnel Error Report er Type OBJECT- TYPE
SYNTAX | net Addr essType
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The address type of the error reported.

This object is used to aid in interpretation of
gnpl sTunnel Error Reporter.™
::={ gnpl sTunnel ErrorEntry 3 }

gnpl sTunnel Err or Reporter OBJECT- TYPE

SYNTAX | net Addr ess

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The address of the node reporting the last error, or the address
of the resource (such as an interface) associated with the
error.

I f gnpl sTunnel ErrorLast Error Type has the value noError(0), then
this object is not valid and shoul d be ignored.

| f gnpl sTunnel ErrorLast Error Type has the val ue unknown(1),
| ocal Configuration(4), |ocal Resources(5), or |ocal G her(6),
this object MAY contain a zero val ue.

Thi s object should be interpreted in the context of the val ue of
t he obj ect gnpl sTunnel Error Reporter Type."
REFERENCE
"1. Textual Conventions for Internet Network Addresses, RFC 4001
section 4, Usage Hints."
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::={ gnplsTunnel ErrorEntry 4 }

gnpl sTunnel Err or Code OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The primary error code associated with the last error.

The interpretation of this error code depends on the val ue of

gnpl sTunnel Error Last Error Type. |f the val ue of
gnpl sTunnel ErrorLast Error Type is noError(0), the value of this
obj ect should be 0 and should be ignored. |If the value of

gnpl sTunnel Error Last Error Type is protocol (2), the error should
be interpreted in the context of the signaling protocol
identified by the nplsTunnel SignallingProto object."
REFERENCE
"1. Resource ReserVation Protocol -- Version 1 Functiona
Speci fication, RFC 2205, section B.
2. RSVP-TE: Extensions to RSVP for LSP Tunnels, RFC 3209,
section 7.3.
3. Generalized MPLS Signaling - RSVP-TE Extensions, RFC 3473,
section 13.1."
::={ gnpl sTunnel ErrorEntry 5 }

gnpl sTunnel Err or Subcode OBJECT- TYPE
SYNTAX Unsi gned32
MAX- ACCESS r ead-only
STATUS current

DESCRI PTI ON
"The secondary error code associated with the last error and the
protocol used to signal this tunnel. This value is interpreted

in the context of the value of gnpl sTunnel Error Code.
If the value of gnplsTunnel ErrorLastErrorType is noError(0), the
val ue of this object should be 0 and should be ignored."
REFERENCE
"1l. Resource ReserVation Protocol -- Version 1 Functiona
Speci fication, RFC 2205, section B.
2. RSVP-TE: Extensions to RSVP for LSP Tunnels, RFC 3209,
section 7.3.
3. Generalized MPLS Signaling - RSVP-TE Extensions, RFC 3473,
section 13.1. "
::={ gnpl sTunnel ErrorEntry 6 }

gnpl sTunnel Error TLVs OBJECT- TYPE
SYNTAX OCTET STRI NG (Sl ZE(O. . 65535))
MAX- ACCESS r ead-only
STATUS current
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DESCRI PTI ON

"The sequence of interface identifier TLVs reported with the

error by the protocol code. The interpretation of the TLVs and

the encoding within the protocol are described in the

references. A value of zero in the first octet indicates that no

TLVs are present."

REFERENCE

"1. Ceneralized MPLS Signaling - RSVP-TE Extensions, RFC 3473,

section 8.2."
::={ gnpl sTunnel ErrorEntry 7 }

gnpl sTunnel Error Hel pStri ng OBJECT- TYPE
SYNTAX  SnnmpAdmi nString
MAX- ACCESS r ead-only
STATUS current

DESCRI PTI ON
"A textual string containing information about the |ast error,
recovery actions, and support advice. |If there is no help string,

this object contains a zero length string.
I f the val ue of gnpl sTunnel ErrorLastErrorType is noError(0),
this object should contain a zero length string, but may contain
a help string indicating that there is no error.”

::={ gnpl sTunnel ErrorEntry 8 }

-- Notifications

gnpl sTunnel Down NOTI FI CATI ON- TYPE
OBJECTS {
npl sTunnel Admi nSt at us,
npl sTunnel Oper St at us,
gnpl sTunnel Error Last Error Type,
gnpl sTunnel Err or Report er Type,
gnpl sTunnel Error Reporter,
gnpl sTunnel Err or Code,
gnpl sTunnel Err or Subcode

}
STATUS current
DESCRI PTI ON
"This notification is generated when an npl sTunnel Qper St at us
object for a tunnel in the gnplsTunnel Table is about to enter
the down state from sone other state (but not fromthe
not Present state). This other state is indicated by the
i ncl uded val ue of npl sTunnel Oper St at us.

The objects in this notification provide additional error
i nformation that indicates the reason why the tunnel has
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transitioned to down(2).

Note that an inplenentation MIJST only issue one of

npl sTunnel Down and gnpl sTunnel Down for any single event on a
single tunnel. If the tunnel has an entry in the

gnpl sTunnel Tabl e, an inpl enentati on SHOULD use gnpl sTunnel Down
for all tunnel-down events and SHOULD NOT use npl sTunnel Down.

This notification is subject to the control of
npl sTunnel Noti ficati onEnable. When that object is set
to false(2), then the notification nust not be issued.

Further, this notification is also subject to

npl sTunnel Noti ficati onMaxRate. That object indicates the
maxi mum nunber of notifications issued per second. |If events
occur nmore rapidly, the inplementation may sinply fail to emt
some notifications during that period, or may queue them until
an appropriate tinme. The notification rate applies to the sum
of all notifications in the MPLS-TE-STD-M B and

GWPLS- TE- STD-M B nodul es applied across the whol e of the
reporting device.

npl sTunnel Oper St at us, npl sTunnel Adni nSt at us, npl sTunnel Down,
npl sTunnel Noti fi cati onEnabl e, and npl sTunnel Noti fi cati onMaxRat e
objects are found in MPLS-TE-STD-MB. "
REFERENCE
"1. Multiprotocol Label Switching (MPLS) Traffic Engineering
(TE) Managenent Infornation Base (MB), RFC 3812."
::={ gnplsTeNotifications 1 }

gnpl sTeG oups
OBJECT | DENTI FI ER ::

{ gnpl sTeConf ormance 1 }

gnpl sTeConpl i ances

OBJECT | DENTI FI ER ::= { gnpl sTeConformance 2 }

-- Conpliance requirenment for fully conpliant inplenentations.

gnpl sTeModul eFul | Conpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"Conpliance statenent for agents that provide full support for
GWLS- TE- STD-M B. Such devices can then be nonitored and al so
be configured using this M B nodul e.

The mandatory group has to be inplenented by all LSRs that

originate, termnate, or act as transit for TE-LSPs/tunnels.
In addition, depending on the type of tunnels supported, other
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groups beconme nandatory as expl ai ned bel ow. "
MODULE MPLS-TE-STD-M B -- The MPLS-TE-STD-M B, RFC 3812

MANDATORY- GROUPS {
nmpl sTunnel G oup,
nmpl sTunnel Scal ar G oup

}
MODULE -- this nodul e

MANDATORY- GROUPS {
gnpl sTunnel G oup,
gnpl sTunnel Scal ar G oup

GROUP gnpl sTunnel Si ghal edG oup
DESCRI PTI ON
"This group is mandatory for devices that support signaled
tunnel set up, in addition to gnpl sTunnel G oup. The follow ng
constraints apply:
nmpl sTunnel Si gnal I i ngProto shoul d be at |east read-only
returning a value of 1dp(2) or rsvp(3)."

GROUP gnpl sTunnel Opti onal G- oup
DESCRI PTI ON
"Objects in this group are optional."

GROUP gnpl sTeNoti fi cati onG oup
DESCRI PTI ON
"This group is mandatory for those inplenentations that can
i npl enent the notifications contained in this group.”

::={ gnpl sTeConpliances 1 }
-- Conpliance requirenment for read-only conpliant inplenentations.

gnpl sTeMbdul eReadOnl yConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"Conpl i ance requirenment for inplenentations that only provide
read-only support for GWLS-TE-STD-M B. Such devices can then be
noni tored but cannot be configured using this MB nodule."

MODULE -- this nodul e

-- The mandatory group has to be inplenented by all LSRs that
-- originate, ternminate, or act as transit for TE-LSPs/tunnels.
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-- In addition, depending on the type of tunnels supported, other
-- groups becone mandatory as expl ai ned bel ow.

MANDATORY- GROUPS {
gnpl sTunnel G oup,
gnpl sTunnel Scal ar G oup

GROUP gnpl sTunnel Si ghal edG oup
DESCRI PTI ON
"This group is mandatory for devices that support signaled
tunnel set up, in addition to gnpl sTunnel G oup. The follow ng
constraints apply:
nmpl sTunnel Si gnal I i ngProto shoul d be at |east read-only
returning a value of 1dp(2) or rsvp(3)."

GROUP gnpl sTunnel Opti onal G- oup
DESCRI PTI ON
"Objects in this group are optional."

GROUP gnpl sTeNoti fi cati onG oup
DESCRI PTI ON
"This group is mandatory for those inplenentations that can
i npl enent the notifications contained in this group.”

OBJECT gnpl sTunnel Unnum f
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT gnpl sTunnel Attri butes
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT gnpl sTunnel LSPEncodi ng
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT gnpl sTunnel Swi t chi ngType
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT gnpl sTunnel Li nkPr ot ecti on
M N- ACCESS read-only
DESCRI PTI ON
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"Wite access is not required."

OBJECT gnpl sTunnel GRi d
M N ACCESS read-only
DESCRI PTI ON
"Wite access is not required."

OBJECT gnpl sTunnel Secondary
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."

OBJECT gnpl sTunnel Di recti on
M N- ACCESS read-only
DESCRI PTI ON
"Only forward(0) is required.”

OBJECT gnpl sTunnel Pat hConp
M N- ACCESS read-only
DESCRI PTI ON
"Only explicit(2) is required.”

OBJECT gnpl sTunnel UpstreanmNot i f yReci pi ent Type
SYNTAX | net Addr essType { unknown(O0),

M N-ACCESS read-only

February 2007

i pv6(2) }

DESCRI PTION "Only unknown(0), ipv4(l), and ipv6(2) support

is required.”

OBJECT gnpl sTunnel Upst reanNot i f yReci pi ent
SYNTAX I net Address (Sl ZE(O| 4| 16))
M N- ACCESS read-only

DESCRI PTION "An inplenentation is only required to support

unknown(0), ipv4(l), and ipv6(2) sizes."

OBJECT gnpl sTunnel SendResvNot i f yReci pi ent Type
SYNTAX | net Addr essType { unknown(O0),

M N- ACCESS r ead-only

i pv6(2) }

DESCRI PTION "Only unknown(0), ipv4(1l), and ipv6(2) support

is required.”

OBJECT gnpl sTunnel SendResvNot i f yReci pi ent
SYNTAX I net Address (Sl ZE(O| 4| 16))
M N- ACCESS r ead-only

DESCRI PTION "An inplenentation is only required to support

unknown(0), ipv4(l), and ipv6(2) sizes."

OBJECT gnpl sTunnel Downst r eanNot i f yReci pi ent Type
SYNTAX | net Addr essType { unknown(O0),

Nadeau & Farr el St andards Track

i pv6(2) }

[ Page 43]



RFC 4802 GWLS TE M B February 2007

M N- ACCESS r ead-only
DESCRI PTION "Only unknown(0), ipv4(1l), and ipv6(2) support
is required.”

OBJECT gnpl sTunnel Downst r eamNot i f yReci pi ent
SYNTAX | net Address (Sl ZE(O| 4| 16))
M N- ACCESS r ead-only
DESCRI PTION "An inplenentation is only required to support
unknown(0), ipv4(l), and ipv6(2) sizes."

OBJECT gnpl sTunnel SendPat hNot i f yReci pi ent Type
SYNTAX | net Addr essType { unknown(0), ipv4(1l), ipve(2) }
M N- ACCESS r ead-only
DESCRI PTION "Only unknown(0), ipv4(1l), and ipv6(2) support
is required.”

OBJECT gnpl sTunnel SendPat hNot i f yReci pi ent
SYNTAX I net Address (Sl ZE(O| 4| 16))
M N- ACCESS r ead-only
DESCRI PTION "An inplenentation is only required to support
unknown(0), ipv4(l), and ipv6(2) sizes."

OBJECT gnpl sTunnel Admi nSt at usFl ags
M N- ACCESS r ead-only
DESCRI PTI ON
"Wite access is not required."

OBJECT gnpl sTunnel Ext raPar ansPtr
M N- ACCESS r ead-only
DESCRI PTI ON
"Wite access is not required."

-- gnpl sTunnel HopLabel St at uses has max access read-only

OBJECT gnpl sTunnel HopExpl i ci t For war dLabel
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."

OBJECT gnpl sTunnel HopExpl i ci t Forwar dLabel Ptr
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."

OBJECT gnpl sTunnel HopExpl i ci t Rever seLabe
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."

Nadeau & Farrel St andar ds Track [ Page 44]



RFC 4802 GWLS TE M B February 2007

OBJECT gnpl sTunnel HopExpl i ci t Rever seLabel Ptr
M N ACCESS read-only
DESCRI PTI ON
"Wite access is not required."

-- gnpl sTunnel ARHopTabl e
-- all objects have max access read-only

-- gnpl sTunnel CHopTabl e
-- all objects have max access read-only

-- gnpl sTunnel Rever sePer f Tabl e
-- all objects have max access read-only

-- gnpl sTunnel Error Tabl e
-- all objects have max access read-only

OBJECT gnpl sTunnel Error Reporter Type
SYNTAX I net Addr essType { unknown(0), ipv4(1l), ipv6(2) }
DESCRI PTION "Only unknown(0), ipv4(1l), and ipv6(2) support
is required.”

OBJECT gnpl sTunnel Error Reporter
SYNTAX I net Address (Sl ZE(O| 4| 16))
DESCRI PTION "An inplenentation is only required to support
unknown(0), ipv4(1l), and ipv6(2)."
::={ gnpl sTeConpliances 2 }

gnpl sTunnel G oup OBJECT- GROUP
OBJECTS {

gnpl sTunnel Di recti on
gnpl sTunnel Rever sePer f Packet s,
gnmpl sTunnel Rever sePer f HCPacket s,
gnpl sTunnel ReversePerfErrors,
gnmpl sTunnel Rever sePer f Byt es,
gnpl sTunnel Rever sePer f HCByt es,
gnpl sTunnel Error Last Error Type,
gnpl sTunnel Error Last Ti ne,
gnpl sTunnel Err or Report er Type,
gnpl sTunnel Error Reporter,
gnpl sTunnel Err or Code,
gnpl sTunnel Err or Subcode,
gnpl sTunnel Error TLVs,
gnpl sTunnel Error Hel pStri ng,
gnpl sTunnel Unnum f

}
STATUS current
DESCRI PTI ON
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"Necessary, but not sufficient, set of objects to inplenent
tunnels. |In addition, depending on the type of the tunnels
supported (for exanple, manually configured or signal ed,
persi stent or non-persistent, etc.), the
gnpl sTunnel Si gnal edG oup group i s mandatory. "

::={ gnpl sTeG oups 1 }

gnpl sTunnel Si gnhal edG oup OBJECT- GROUP
OBJECTS {

gnpl sTunnel Attri but es,
gnpl sTunnel LSPEncodi ng,
gnpl sTunnel Swi t chi ngType,
gnpl sTunnel Li nkProt ecti on,
gnpl sTunnel GPi d,
gnpl sTunnel Secondary,
gnpl sTunnel Pat hConp,
gnpl sTunnel Upst reanNot i f yReci pi ent Type,
gnpl sTunnel Upst reanNot i f yReci pi ent,
gnpl sTunnel SendResvNot i f yReci pi ent Type,
gnpl sTunnel SendResvNot i f yReci pi ent,
gnpl sTunnel Downst r eamNot i f yReci pi ent Type,
gnpl sTunnel Downst r eanNot i f yReci pi ent,
gnpl sTunnel SendPat hNot i f yReci pi ent Type,
gnpl sTunnel SendPat hNot i f yReci pi ent,
gnpl sTunnel Admi nSt at usFl ags,
gnmpl sTunnel HopLabel St at uses,
gnpl sTunnel HopExpl i ci t For war dLabel ,
gnpl sTunnel HopExpl i ci t Forwar dLabel Pt r,
gnpl sTunnel HopExpl i ci t Rever seLabel ,
gnpl sTunnel HopExpl i ci t Rever seLabel Ptr

}
STATUS current
DESCRI PTI ON
"(bj ects needed to inplenent signaled tunnels.”
::={ gnpl sTeG oups 2 }

gnpl sTunnel Scal ar G oup OBJECT- GROUP
OBJECTS {
gnpl sTunnel sConfi gur ed,
gnpl sTunnel sActi ve

}
STATUS current
DESCRI PTI ON
"Scal ar objects needed to inplenent MPLS tunnels."
::={ gnpl sTeG oups 3 }

gnpl sTunnel Opti onal G oup OBJECT- GROUP
OBJECTS {
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gnpl sTunnel Extr aPar ansPt r

gnpl sTunnel ARHopLabel St at uses,

gnpl sTunnel ARHopExpl i ci t For war dLabel ,
gnpl sTunnel ARHopExpl i ci t Forwar dLabel Ptr,
gnpl sTunnel ARHopExpl i ci t Rever seLabel ,
gnpl sTunnel ARHopEXxpl i cit Rever seLabel Ptr,
gnpl sTunnel ARHopPr ot ecti on,

gnpl sTunnel CHopLabel St at uses,

gnpl sTunnel CHopExpl i ci t For war dLabel ,
gnpl sTunnel CHopExpl i ci t For war dLabel Ptr,
gnpl sTunnel CHopExpl i ci t Rever seLabel

gnpl sTunnel CHopExpl i ci t Rever seLabel Ptr

}
STATUS current
DESCRI PTI ON
"The objects in this group are optional.'
= { gnpl sTeGoups 4 }

gnpl sTeNoti fi cati onG oup NOTI FI CATI ON- GROUP

NOTI FI CATI ONS {
gnpl sTunnel Down

}
STATUS current
DESCRI PTI ON
"Set of notifications inplenented in this nodule. None is
mandat ory. "
= { gnpl sTeGoups 5 }

END

9.

Security Considerations

It is clear that the M B npdul es described in this docunment in
association with MPLS-TE-STD-M B [ RFC3812] are potentially useful for
nmoni toring of MPLS and GWLS tunnels. These M B nodul es can al so be
used for configuration of certain objects, and anything that can be
configured can be incorrectly configured, with potentially disastrous
results.

There are a nunber of nanagenent objects defined in these MB nodul es
with a MAX- ACCESS cl ause of read-wite and/or read-create. Such

obj ects may be considered sensitive or vulnerable in some network
environnents. The support for SET operations in a non-secure

envi ronnent w thout proper protection can have a negative effect on
network operations. These are the tables and objects and their
sensitivity/vulnerability:
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10.

0 the gnpl sTunnel Tabl e and gnpl sTunnel HopTabl e coll ectively contain
objects to provision GWLS tunnels interfaces at their ingress
LSRs. Unaut horized wite access to objects in these tables could
result in disruption of traffic on the network. This is
especially true if a tunnel has al ready been establi shed.

Sone of the readable objects in these MB nodules (i.e., objects with
a MAX- ACCESS ot her than not-accessible) may be considered sensitive
or vulnerable in some network environnents. It is thus inportant 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 SNMP. These are the tables and objects and their
sensitivity/vulnerability:

0 the gnpl sTunnel Tabl e, gnpl sTunnel HopTabl e, gnpl sTunnel ARHopTabl e,
gnpl sTunnel CHopTabl e, gnpl sTunnel Rever sePer f Tabl e, and
gnpl sTunnel Error Tabl e col | ectively show the tunnel network
topol ogy and status. |If an adm nistrator does not want to reveal
this information, then these tables should be consi dered
sensitive/vul nerabl e.

SNWMP versions prior to SNMPv3 did not include adequate security.

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

al l owed to access and GET/ SET (read/change/create/del ete) the objects
in these M B nodul es.

It is RECOMMENDED that inplenmenters consider the security features as
provi ded by the SNMPv3 framework (see [ RFC3410], section 8),

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

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

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

| ANA has rooted M B objects in the MB nodul es contained in this
docunent according to the sections bel ow

1. | ANA Consi derations for GWLS-TE-STD-M B

| ANA has rooted M B objects in the GWLS- TE- STD-M B nodul e cont ai ned
in this docunent under the nplsStdM B subtree.

| ANA has nade the follow ng assignnments in the "NETWORK MANAGEVENT
PARAVETERS" registry |located at http://ww.iana. or g/ assi gnnment s/
sm -nunbers in table:

...mb-2.transmission.nmplsStdMB (1.3.6.1.2.1.10. 166)

Deci mal Nane Ref er ences

13 GVPLS- TE- STD-M B [ RFC4802]

In the future, GWLS-rel ated standards-track M B nodul es shoul d be
rooted under the nplsStdM B (sic) subtree. | ANA has been requested
to manage that nanespace in the SM Nunbers registry [ RFC3811]. New
assignnments can only be nade via a Standards Action as specified in
[ RFC2434] .

2. Dependence on | ANA M B Mdul es

Three M B objects in the GWLS-TE-STD-M B nodul e defined in this
docunent (gnpl sTunnel LSPEncodi ng, gnpl sTunnel Swi t chi ngType, and

gnpl sTunnel GRPi d) use textual conventions inported fromthe | ANA-
GWLS-TC-M B nodul e.  The purpose of defining these textual
conventions in a separate MB nodule is to allow additional values to
be defined w thout having to i ssue a new version of this docunent.
The I nternet Assigned Nunbers Authority (I ANA) is responsible for the
assignnment of all Internet nunbers; it will adninister the val ues
associated with these textual conventions.
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11.

The rules for additions or changes to | ANA-GWLS-TC-M B are outlined
in the DESCRI PTI ON cl ause associated with its MODULE-| DENTI TY
st at ement .

The current version of | ANA-GWLS-TC-M B can be accessed fromthe
| ANA hone page at: http://ww.iana.org/.

2.1. |1ANA-GWLS-TC-MB Definition

Thi s section provides the base definition of the | ANA GWLS TC M B
nmodule. This MB nodule is under the direct control of |IANA. Pl ease
see the nost updated version of this MB at

<htt p://ww. i ana. or g/ assi gnnent s/ i anagnpl st c-mi b>.

This M B nakes reference to the foll owi ng docunents: [RFC2578],
[ RFC2579], [RFC3471], [RFC3473], [RFC4202], [RFC4328], and [ RFC4783].

| ANA assigned an O D to the | ANA-GWLS-TC-M B nodul e specified in
this docunment as { mb-2 152 }.

| ANA- GVWPLS-TC-M B DEFINITIONS :: = BEA N

| MPORTS
MODULE- | DENTI TY, m b-2 FROM SNWPv2-SM  -- RFC 2578
TEXTUAL- CONVENTI ON FROM SNWPv2-TC, -- RFC 2579

i ana@Grpl s MODULE- | DENTI TY
LAST- UPDATED
"200702270000Z" -- 27 February 2007 00:00: 00 GMr
ORGANI ZATI ON
"1 ANA"
CONTACT- | NFO
"I nternet Assigned Numbers Authority
Postal: 4676 Adnmiralty Way, Suite 330
Mari na del Rey, CA 90292
Tel : +1 310 823 9358
E-Mail: iana@ ana. org"
DESCRI PTI ON
"Copyright (C The | ETF Trust (2007). The initial version
of this MB nodul e was published in RFC 4802. For full |egal
notices see the RFC itself. Supplenentary information
may be avail abl e on:
http://ww.ietf.org/copyrights/ianamb. htm"

REVI SI ON
"200702270000Z" -- 27 February 2007 00: 00: 00 GvIr
DESCRI PTI ON
"Initial version issued as part of RFC 4802."
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o= { mb-2 152 }

| ANAGTpl sLSPEncodi ngTypeTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"This type is used to represent and control
the LSP encoding type of an LSP signaled by a GWLS
si gnhal i ng protocol

This textual convention is strongly tied to the LSP
Encodi ng Types sub-registry of the GWPLS Signaling
Parameters regi stry managed by | ANA. Val ues shoul d be
assigned by 1ANA in step with the LSP Encodi ng Types
sub-registry and using the sane registry nmanagenent rul es.
However, the actual values used in this textual convention
are solely within the purview of | ANA and do not
necessarily match the values in the LSP Encodi ng Types
sub-registry.

The definition of this textual convention with the
addition of newy assigned values is published
periodically by the 1ANA, in either the Assigned
Nunbers RFC, or sone derivative of it specific to

I nternet Network Managenment nunber assignnents. (The
| at est arrangenents can be obtained by contacting the
| ANA. )

Requests for new val ues should be nade to | ANA via
emai | (iana@ ana.org)."”
REFERENCE
"1l. Generalized Multi-Protocol Label Switching (GWLS)
Si gnal i ng Functional Description, RFC 3471, section
3.1.1.
2. Ceneralized MPLS Signalling Extensions for G 709 Optica

Transport Networks Control, RFC 4328, section 3.1.1."

SYNTAX | NTEGER {

tunnel LspNot Gmpl s(0), -- GWLS is not in use
tunnel LspPacket (1), -- Packet

tunnel LspEt hernet ( 2), -- Ethernet

tunnel LspAnsi Et si Pdh( 3), -- PDH

-- the value 4 is deprecated

tunnel LspSdhSonet (5), -- SDH or SONET

-- the value 6 is deprecated

tunnel LspDi gi tal Wapper(7), -- Digital Wapper
tunnel LspLanbda( 8), -- Lanbda

tunnel LspFi ber (9), -- Fi ber

-- the value 10 is deprecated

tunnel LspFi ber Channel (11), -- Fi ber Channe
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tunnel Di gi tal Path(12), -- Digital Path
tunnel Opti cal Channel (13) -- Optical Channel
}
| ANAGTpI sSwi t chi ngTypeTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"This type is used to represent and
control the LSP switching type of an LSP signaled by a
GWPLS signal i ng protocol.

This textual convention is strongly tied to the Switching
Types sub-registry of the GWLS Signal i ng Paraneters

regi stry managed by | ANA. Val ues shoul d be assi gned by
IANA in step with the Switching Types sub-registry and
usi ng the sane regi stry managenment rules. However, the
actual values used in this textual convention are solely
within the purview of | ANA and do not necessarily match
the values in the Switching Types sub-registry.

The definition of this textual convention with the
addition of newy assigned values is published
periodically by the 1ANA, in either the Assigned
Nunbers RFC, or sone derivative of it specific to

I nternet Network Managenment nunber assignnents. (The
| at est arrangenents can be obtained by contacting the
| ANA. )

Requests for new val ues should be nade to | ANA via
emai | (iana@ ana.org)."”
REFERENCE
"1l. Routing Extensions in Support of Ceneralized
Mul ti-Protocol Label Sw tching, RFC 4202, section 2.4.
2. Ceneralized Milti-Protocol Label Switching (GVPLS)
Si gnal i ng Functional Description, RFC 3471, section

3.1.1."
SYNTAX | NTEGER {

unknown( 0), -- none of the follow ng, or not known
pscl(1), -- Packet-Swi tch-Capable 1
psc2(2), -- Packet-Swi tch-Capabl e 2
psc3(3), -- Packet-Swi tch-Capable 3
psc4(4), -- Packet-Swi tch- Capabl e 4
| 2sc(51), -- Layer-2-Sw t ch- Capabl e
tdm(100), -- Tinme-Division-Miltiplex
| sc(150), -- Lanbda- Swi t ch- Capabl e
fsc(200) -- Fi ber-Swi tch-Capabl e

}
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| ANAGpl sGeneral i zedPi dTC : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"This data type is used to represent and control the LSP
Generalized Protocol ldentifier (GPID) of an LSP
sighal ed by a GWLS signaling protocol

This textual convention is strongly tied to the Generalized
PIDs (G PID) sub-registry of the GWLS Signaling Paraneters
regi stry managed by I ANA. Val ues shoul d be assi gned by
IANA in step with the Generalized PIDs (G PID) sub-registry
and using the sane regi stry managenent rules. However, the
actual values used in this textual convention are solely
within the purview of | ANA and do not necessarily match the
values in the Generalized PIDs (G PID) sub-registry.

The definition of this textual convention with the
addition of newy assigned values is published
periodically by the 1ANA, in either the Assigned
Nunbers RFC, or sone derivative of it specific to

I nternet Network Managenment nunber assignnents. (The
| at est arrangenents can be obtained by contacting the
| ANA. )

Requests for new val ues should be nade to | ANA via
emai | (iana@ ana.org)."
REFERENCE
"1l. Generalized Multi-Protocol Label Switching (GWLS)
Si gnal i ng Functional Description, RFC 3471, section
3.1.1.
2. Ceneralized MPLS Signalling Extensions for G 709 Optica
Transport Networks Control, RFC 4328, section 3.1.3."
SYNTAX | NTEGER {

unknown( 0), -- unknown or none of the follow ng
-- the values 1, 2, 3 and 4 are reserved in RFC 3471
asynchE4(5),

asynchDS3T3( 6) ,

asynchE3(7),

bi t synchE3(8),

byt esynchE3(9),
asynchDS2T2(10),

bi t synchDS2T2(11),
reservedByRFC3471first(12),
asynchE1(13),

byt esynchE1l( 14),

byt esynch31ByDSO( 15) ,
asynchDS1T1(16),

bi t synchDS1T1(17),
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byt esynchDS1T1( 18),
vclvcl2(19),
reservedByRFC3471second( 20),
reservedByRFC3471t hird(21),
ds1SFAsynch(22),
ds1ESFAsynch(23),
ds3M23Asynch(24),

ds3CBi t ParityAsynch(25),
vt Lovc(26),

st sSpeHovc(27),

posNoScr anbl e16Bi t Cr c(28),
posNoScr anbl e32Bi t Crc(29),
posScr anbl e16Bi t Crc(30),
posScr anbl e32Bi t Crc(31),
atm 32),

et her net (33),

sdhSonet ( 34),

di gi tal w apper (36),

| anbda(37),

ansi Et si Pdh( 38),

| apsSdh(40),

fddi (41),

dgdb(42),

fi ber Channel 3(43),

hdl c(44),

et her net V2Di xOnl y(45),

et her net 802dot 3Onl y(46),
g7090Dyj (47),
g7090TUK(48),

g709CBRor CBRa( 49),
g709CBRb( 50),

g709BSOT( 51),

g709BSNT(52) ,

gf pl Por PPP(53) ,

gf pEt her net MAC( 54) ,

gf pEt her net PHY( 55) ,
g709ESCON( 56) ,

g709FI CON(57),

g709Fi ber Channel (58)

}

I ANAGpIl sAdnmi nSt at usl nformati onTC :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"This data type deternines the setting of the
Admin Status flags in the Adnin Status object or TLV, as
described in RFC 3471. Setting this object to a non-zero
value will result in the inclusion of the Admin Status
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object or TLV on signaling nessages.

This textual convention is strongly tied to the

Adm ni strative Status Information Flags sub-registry of
the GWLS Signaling Paraneters registry managed by | ANA
Val ues shoul d be assigned by 1ANA in step with the

Adm ni strative Status Flags sub-registry and using the
same regi stry nanagenent rules. However, the actual

val ues used in this textual convention are solely
within the purview of | ANA and do not necessarily match
the values in the Administrative Status |nformation

Fl ags sub-registry.

The definition of this textual convention with the
addition of newy assigned values is published
periodically by the 1ANA, in either the Assigned
Nunbers RFC, or sone derivative of it specific to

I nternet Network Managenment nunber assignnents. (The
| at est arrangenents can be obtained by contacting the
| ANA. )

Requests for new val ues should be nade to | ANA via
emai | (iana@ ana.org)."
REFERENCE
"1l. Generalized Multi-Protocol Label Switching (GWLS)
Si gnal i ng Functional Description, RFC 3471, section 8.
2. Ceneralized MPLS Signaling - RSVP-TE Extensions,
RFC 3473, section 7.
3. GWLS - Communi cation of Alarm | nformation,
RFC 4783, section 3.2.1."
SYNTAX BI TS {

reflect(0), -- Reflect bit (RFC 3471)
reservedl(1), -- reserved
reserved2(2), -- reserved
reserved3(3), -- reserved
reserved4(4), -- reserved
reserved5(5), -- reserved
reserved6(6), -- reserved
reserved7(7), -- reserved
reserved8(8), -- reserved
reserved9(9), -- reserved
reservedl10(10), -- reserved
reservedl1(11), -- reserved
reservedl12(12), -- reserved
reservedl13(13), -- reserved
reservedl4(14), -- reserved
reservedl5(15), -- reserved
reservedl6(16), -- reserved
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reservedl7(17), -- reserved
reserved18(18), -- reserved
reservedl19(19), -- reserved
reserved20(20), -- reserved
reserved21(21), -- reserved
reserved22(22), -- reserved
reserved23(23), -- reserved
reserved24(24), -- reserved
reserved25(25), -- reserved
reserved26(26), -- reserved
reserved27(27), -- Inhibit Alarmbit (RFC 4783)
reserved28(28), -- reserved
testing(29), -- Testing bit (RFC 3473)
admi ni strativel yDown(30), -- Adnmin down (RFC 3473)
del etel nProgress(31) -- Delete bit (RFC 3473)

}
END
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