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Status of this Meno

Thi s docunment specifies an Internet standards track protocol for the
Internet conmunity, and requests di scussion and suggestions for

i nprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this meno is unlimnited.

Abstract

This nenp defines a portion of the Managenent |nformation Base (M B)

for use with network rmanagenment protocols in TCP/IP- based internets.
In particular, it defines objects for managi ng Frame Relay interfaces
on DTEs.
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3.

4.

4.

1.

The SNMPv2 Net wor k Managenent Franewor k

The maj or conponents of the SNWPv2 Network Managenent framework are
described in the docunments |isted bel ow.

o] RFC 1902 [1] defines the Structure of Managenent
Information (SM), the nmechani snms used for describing and
nani ng obj ects for the purpose of nanagenent.

o] STD 17, RFC 1213 [2] defines MB-I1, the core set of
managed objects (MO for the Internet suite of protocols.

o] RFC 1905 [3] defines the protocol used for network access
to managed obj ects.

The franmework i s adaptabl e/ extensi ble by defining new MBs to suit
the requirenents of specific applications/protocol s/situations.

Managed objects are accessed via a virtual information store, the
MB. Objects in the MB are defined using the subset of Abstract
Syntax Notation One (ASN. 1) defined in the SM. In particular, each
obj ect type is named by an OBJECT | DENTI FI ER, which is an

adm ni stratively assigned nane. The object type together with an

obj ect instance serves to uniquely identify a specific instantiation
of the object. For human conveni ence, often a textual string, terned
the descriptor, is used to refer to the object type.

Overvi ew
Frame Rel ay Operational Model

For the purposes of understanding this docunent, Franme Relay is
viewed as a multi-access nedia, not as a group of point- to-point
connections. This nodel proposes that Frane Relay is a single
interface to the network (physical connection) with many destinations
or neighbors (virtual connections). This view enables a network
manager the ability to group all virtual connections with their
correspondi ng physical connection thereby all ow ng sinpler

di agnostics and troubl e shooting.

Wth the extension of the interfaces MB, it is possible to configure
frame relay DLCs as individual interfaces and create ifTable entries
for each. This is not reconmended and is not directly supported by
this MB. Additionally, in the presence of demand circuits creation
of individual ifEntries for each is not possible.
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Shoul d the user wish to group DLCs together to associate themwth a
hi gher layer, or to associate a DLC with an unnunbered point-to-point
service, the frane relay DTE M B provides an entry in the
frGrcuitEntry record. For exanple, suppose one were to configure a
conmpany proprietary protocol to run above several of the frane rel ay
VCs. The basic |ayering would | ook sonmething Iike the foll ow ng:

P (ipaddrEntry 1 ) |IP (ipaddrEntry 2) |IP (ipaddrEntry 3)
I
I

I
| proprietary protocol
| | ayer (i flndex 3)
I I
DLCI 20 DLCI 30 DLClI 40/ 41/ 42
(i flndex 2) (i flndex 2) (iflndex 2,
| ogical iflndex 3)
I I I
I I I
I I I
I
I

FR DLMCl (iflndex. 2)

Physi cal Interface (iflndex.1)

A configuration which specified that DLCl 40, 41,and 42 were associ ated
with a proprietary protocol |layer, while DLCI 20 and 30 were to run IP
directly can now be expressed using a conbination of frCrcuitlflndex
and frCrcuitLogicallflndex. |In this particular case DLCIs 40, 41 and
42 would use frCGircuitlflndex equal to the frame relay interface |evel
(2) while their frCrcuitlLogicallflndex would indicate the proprietary
protocol (3). DLCIs 20 and 30 woul d have both instances set to the frane
relay interface (2).

oj ect Meani ng for Frame Relay Interface
i f Descr As per DESCRI PTION in RFC 1573.
i f Type The val ue allocated for Frane Rel ay

Interfaces - frameRelay (32).

ifMu Set to maximumfrane size in octets for
this frame relay interface.
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i f Speed

i f PhysAddr ess

i f Admi nSt at us
i f Oper St at us
i f Last Change

i flnCctets

i flnUcast Pkt s

i flnDi scards

iflnErrors

Brown & Baker
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The access rate for the frane rel ay
interface. This could be different from

t he speed of the underlying physical
interface, e.g. in a fractional T1 case
the access rate could be 384 kbits/s (the
val ue reported in this object) whereas the
speed of the underlying interface would be
1.544 Moits/s (the value reported in the

i nstance of ifSpeed for the ifEntry with
type dsl).

The primary address for this interface
assigned by the Frane Relay interface
provider. An octet string of zero length
if no address is used for this interface.

As per DESCRIPTION in RFC 1573.
As per DESCRIPTION in RFC 1573.
As per DESCRIPTION in RFC 1573.

The nunber of received octets. This

i ncludes not only the inforrmation field
(user data) but also the frame rel ay header
and CRC.

The nunber of franmes recei ved on non-
mul ti cast DLCls

The nunber of frames that were successfully
recei ved but were discarded because of
format errors or because the VC was not
known. Format errors, in this case, are
any errors which would prevent the system
fromrecogni zing the DLCI and pl acing the
error in the frGrcuitbDi scard category.

The nunber of received franes that are

di scarded, because of an error.

Possi bl e errors can be the follow ng: the
frame relay franes were too |long or were
too short, the franes had an invalid or
unrecogni zed DLClI val ues, or incorrect
header val ues.

1997
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i f1 nUnknownPr ot os

i fQutCctets

i f Qut Ucast pkts

i f Qut Di scards

ifQutErrors

i f Nane

i flnMulticastPkts

i f1nBroadcast Pkt s

i fQut Mul ti cast Pkt

i f Qut Br oadcast Pkt

i fHCl nCctets
See

i f HCQut Cctets
See

Franme Relay DTE M B Sept enber

Nurmber of unknown or unsupported
upper |ayer protocol frames received
and di scar ded.
The nunber of received octets. This
i ncludes not only the information field
(user data) but also the frame rel ay header
and CRC.
The nunber of frames sent.

The nunber of frames discarded in the
transmt direction.

The nunber of franes discarded in the
egress direction, because of errors.

As per DESCRIPTION in RFC 1573.

The nunber of unerrored franes received
on a nulticast DLCl.

Al ways zero (0) as there are no broadcast
franes.

s The nunber of franmes transnmtted over a
mul ti cast DLCl.

s Al ways zero (0) as there are no broadcast
franes.

Only required when ifSpeed >= 155 Moits/s.
details for iflnCctets.
Only required when ifSpeed >= 155 Miits/s.

details for iflnCctets.

i fLi nkUpDownTr apEnble As per DESCRI PTION in RFC 1573.

i f Hi ghSpeed

i f Prom scuoushbde

The access rate of the frame relay interface
measured in Mits/s. |If the access rate is
less than 1 Miits/s, this object returns O.

Set to false(2).

i fConnectorPresent Set to false(2).

Brown & Baker
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4.2. Textual Conventions

One new data type is introduced as a textual convention in this MB
docunent. This textual convention enhances the readability of the
speci fication and can ease conparison with other specifications if
appropriate. 1t should be noted that the introduction of this
textual conventions has no effect on either the syntax nor the
semanti cs of any managed objects. The use of this is nerely an
artifact of the explanatory nmethod used. bjects defined in terns of
one of these nmethods are al ways encoded by neans of the rul es that
define the prinitive type. Hence, no changes to the SM or the SNW
are necessary to accommodate this textual conventions which is
adopted nerely for the conveni ence of readers and witers in pursuit
of the elusive goal of clear, concise, and unambi guous M B docunents.

The new data type is DLCI. DLClI refers to the range 0..DLClI Nunber,
and is used to refer to the valid Data Li nk Connection Indices.
DLClI Nunber is, by definition, the | argest possible DLCl val ue
possi bl e under the configured Q 922 Address Fornat.

4.3. Structure of MB

The M B is conposed of three groups, one defining the Data Link
Connecti on Managenent Interface (DLCM), one describing the Grcuits,
and a third describing errors.

During normal operation, Frame Relay virtual circuits will be added,
del eted and change availability. The occurrence of such changes is of
interest to the network rmanager and therefore, one trap is defined,
intended to be corollary to the SNMP "Link Up" and "Li nk Down" traps.

5. Changes from RFC 1315

Bel ow are listed the changes fromthe previously published version
this docunent, which was RFC 1315:

o] The M B nodul e was converted fromSMvl to SMv2 fornat.
Note: due to this, the table indices have access of
"read-only" instead of "not-accessible", which is the
typi cal value for index objects in SMv2.

o] The nodul e name was changed from RFC1315-M B t o FRAME-
RELAY- DTE- M B.

o] The textual convention "Index" was dropped fromthe MB

nodul e and "I nterfacel ndex" fromthe interfaces MB
nodule, IF-MB, was used in its place.
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ojects frD cmi Status and frDl cm RowSt at us were added to
tabl e frD cni Tabl e.

Added val ues "itut933A(5)" (from CCTT @33 Annex A) and
"ansi T1617D1994(6)" (from ANSI T1.617a-1994 Annex D) to
the enunerations for object frD cmni State.

The | abels for the enunerated val ues for object
frD cnmi AddressLen were renamed to renove their hyphens as
requi red by SMv2.

Added clarification that the "nanagenent virtual circuit”
(i.e. DLCl 0) is a nmenber of the circuit table.

Added the followi ng objects to table frCircuitTable:
frGrcuitMiulticast, frCrcuitType, frCircuitDbDi scards,
frG rcuitRecei vedDEs, frCircuit Sent DEs,
frCrcuitLogicallflndex, and frGircuitRowStatus.

The definition of object frCrcuitReceivedCctets was
clarified as to which octets were count ed.

Added the objects frErrFaults and frErrFaultTime to table
frErrTabl e.

Added clarification to the values of object frErrType.

Added size on definition of object frErrData and
clarified what data to capture.

Changed identififier for QD value { franeDel ayDTE 4 }
fromframe-relay-globals to frameRel ayTrapControl .

Added object frTrapMaxRate.

Creat ed object groups frPortGoup, frGircuitG oup,
frTrapG oup, frErrGoup, frPortGoup0, frCrcuitG oupO,
frTrapG oupO, and frErrG oupO.

Created notification group frNotificati onG oup.

Created nodul e conpliances frConpliance and
fr Conpl i anceO.

Added ranges to objects frCircuitConmttedBurst,
frGrcuitExcessBurst, and frCircuitThroughput.

1997
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6. Definitions
FRAME- RELAY- DTE-M B DEFI NI TIONS ::= BEA N

| MPORTS
MODULE- | DENTI TY, OBJECT-TYPE, Counter 32,
I nt eger 32, NOTI FI CATI ON- TYPE FROM SNMPv2- SM
TEXTUAL- CONVENTI ON, RowsSt at us, Ti meStanmp FROM SNMPv2- TC
MODULE- COVPLI ANCE, OBJECT- GROUP,

NOTI FI CATI ON- GROUP FROM SNMPv 2- CONF
transm ssi on FROM RFC1213-M B
| nt er f acel ndex FROM | F-M B;

-- Frane Relay DTE M B

franmeRel ayDTE MODULE- | DENTI TY
LAST- UPDATED "9705010229Z" -- Thu May 1 02:29:46 PDT 1997
ORGANI ZATI ON "1 ETF | PLPDN Wor ki ng G oup”
CONTACT- | NFO
" Caral yn Brown
Postal : Cadi a Networks, |nc.
1 Corporate Drive
Andover, Mssachusetts 01810
Tel : +1 508 689 2400 x133
E-Mai|l: cbrown@adi a. com

Fred Baker
Postal: Cisco Systens
519 Lado Drive
Santa Barbara, California 93111

Tel : +1 408 526 425
E-Mail: fred@i sco. cont
DESCRI PTI ON

"The M B nodul e to describe the use of a Frane Rel ay
interface by a DTE."
REVI SI ON "9705010229Z" -- Thu May 1 02:29:46 PDT 1997
DESCRI PTI ON
"Converted fromSMvl to SMv2. (Thus, indices are
read-only rather than being not-accessible.) Added
obj ects and nmade clarifications based on inplenentation
experience."

REVI SI ON "9204010000Z"

DESCRI PTI ON
"Published as RFC 1315, the initial version of this MB
nmodul e. "

o= { transmission 32 }
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-- the range of a Data Link Connection Identifier
DLClI ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"The range of DLClI values. Note that this varies by
interface configuration; normally, interfaces may use
0..1023, but may be configured to use ranges as |arge
as 0..2723."
SYNTAX I nt eger 32(0..8388607)

-- Data Link Connection Managenent |nterface
-- The variables that configure the DLC Managenent |nterface.

frDl cni Tabl e OBJECT- TYPE

SYNTAX  SEQUENCE OF FrD cm Entry

MAX- ACCESS not - accessi bl e

STATUS  current

DESCRI PTI ON
"The Paraneters for the Data Link Connection Managenent
Interface for the frane relay service on this
interface."

REFERENCE
"American National Standard T1.617-1991, Annex D'

::={ franeRel ayDTE 1 }

frD cm Entry OBJECT- TYPE

SYNTAX  FrD cm Entry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The Parameters for a particular Data Link Connection
Managenent Interface."

INDEX { frD cmIflndex }

c:={ frDicmi Table 1 }
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FrDlcm Entry ::=

SEQUENCE ({
frD cmilflndex I nt er facel ndex,
frDicni State | NTEGER,
frDl cni Addr ess | NTEGER,
frDl cni AddresslLen | NTEGER,
frD cm Pol i ngl nterval I nt eger 32,
frD cm Ful | Enqui ryl nterval I nt eger 32,
frDl cni Error Threshol d | nt eger 32,
frDl cni Moni t oredEvent s I nt eger 32,
frDl cni MaxSupport edVCs DLCl,
frDl cni Mul ti cast | NTEGER,
frDl cni Status | NTEGER,
frDl cni RowSt at us RowSt at us

frDcm | flndex OBJECT- TYPE

SYNTAX Interfacel ndex
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The iflndex value of the corresponding ifEntry."
o= { frDcm Entry 1 }

frDcm State OBJECT- TYPE

SYNTAX | NTEGER {
noLm Configured (1),
| m Revl (2),
ansi T1617D (3), -- ANSI T1.617 Annex D
ansi T1617B (4), -- ANSI T1.617 Annex B
i tut 933A (5), -- COATT @33 Annex A
ansi T1617D1994 (6) -- ANSI T1.617a-1994 Annex D

}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This variable states which Data Li nk Connection
Managenent schene is active (and by inplication, what
DLCl it uses) on the Frame Relay interface."

REFERENCE
“Anerican National Standard T1.617-1991, Anerican
Nati onal Standard T1.617a-1994, | TU-T Recommendati on
Q 933 (03/93)."

o= { frDicm Entry 2 }
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frD cm Address OBJECT- TYPE

SYNTAX | NTEGER {
q921 (1), -- 13 bit DLC
q922Mar ch90 (2), -- 11 bit DLC
g922Novenber90 (3), -- 10 bit DLC
g922 (4) -- Final Standard

}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This variable states which address format is in use on
the Frane Relay interface."

c:={ frDcmEntry 3}

frDl cni AddressLen OBJECT- TYPE
SYNTAX | NTEGER {
twoCctets (2),
threeCctets (3),
fourCctets (4)

}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This variable states the address length in octets. In
the case of @22 format, the length indicates the
entire length of the address including the control
portion."

= { frDicm Entry 4 }

frD cm Pol | i ngl nterval OBJECT- TYPE

SYNTAX Integer32 (5..30)

UNI TS "seconds"

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This is the nunmber of seconds between successive
status enquiry nessages."

REFERENCE
"Anerican National Standard T1.617-1991, Section D.7
Timer T391."

DEFVAL { 10 }

c:={ frDcmEntry 5}
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frD cm Ful | Enquirylnterval OBJECT- TYPE

SYNTAX I nteger32 (1..255)

MAX- ACCESS read-create

STATUS  current

DESCRI PTI ON
"Nunber of status enquiry intervals that pass before
i ssuance of a full status enquiry nessage."

REFERENCE
"American National Standard T1.617-1991, Section D. 7
Counter N391."

DEFVAL { 6 }

c:={ frDcmEntry 6 }

frDl cm Error Threshol d OBJECT- TYPE

SYNTAX Integer32 (1..10)

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This is the nmaxi nrum nunber of unanswered Status
Enquiries the equi pnent shall accept before declaring
the interface down."

REFERENCE
"Anerican National Standard T1.617-1991, Section D.5.1
Count er N392."

DEFVAL { 3}

= { frDicm Entry 7 }

frDl cm Moni t oredEvents OBJECT- TYPE

SYNTAX Integer32 (1..10)

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This is the nunber of status polling intervals over
which the error threshold is counted. For exanple, if
within 'MnitoredEvents’ nunber of events the station
receives 'ErrorThreshol d nunber of errors, the
interface is marked as down."

REFERENCE
"Anerican National Standard T1.617-1991, Section D.5.2
Count er N393."

DEFVAL { 4 }

c:={ frDcmEntry 8 }
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frD cni MaxSupport edVCs OBJECT- TYPE

SYNTAX DLC

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The maxi mum nunber of Virtual Circuits allowed for
this interface. Usually dictated by the Franme Rel ay
net wor k.

In response to a SET, if a value |l ess than zero or

hi gher than the agent’s maxi mal capability is

configured, the agent should respond badVal ue"
c:={ frDcmEntry 9 }

frD cnmi Mul ti cast OBJECT- TYPE
SYNTAX | NTEGER {
nonBr oadcast (1),
broadcast (2)

}
MAX- ACCESS read-create
STATUS  current
DESCRI PTI ON
"This indicates whether the Frane Relay interface is
using a nulticast service."
c:={ frDcnEntry 10 }

frD cm Status OBIJECT- TYPE
SYNTAX | NTEGER {

runni ng (1), -- init conplete, systemrunning
faul t (2), -- error threshol d exceeded
initializing (3) -- systemstart up

}
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON
"This indicates the status of the Frane Relay interface
as deternined by the perfornmance of the dlcm. |If no
dlcm is running, the Frane Relay interface will stay

in the running state indefinitely."
o= { frDicm Entry 11 }
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frD cm RowSt at us OBJECT- TYPE

SYNTAX RowSt at us
MAX- ACCESS read-create
STATUS  current
DESCRI PTI ON
"SNWP Version 2 Row Status Variable. W:itable objects
in the table may be witten in any RowStatus state."
o= { frDicm Entry 12 }

-- A Frame Relay service is a multiplexing service. Data

Li nk Connection ldentifiers enunerate virtual circuits
(permanent or dynamic) which are |layered onto the underlying
circuit, represented by ifEntry. Therefore, each of the entries
in the Standard MB' s Interface Table with an IfType of

Frame Relay represents a Q922 interface. Zero or nore

virtual circuits are layered onto this interface and provide

i nterconnection with various renote destinations.

Each such virtual circuit is represented by an entry in the
circuit table. The managenment virtual circuit (i.e. DLC 0)
is avirtual circuit by this definition and will be represented
with an entry in the circuit table.

Circuit Table

The tabl e describing the use of the DLCls attached to
each Frane Relay Interface.

frCrcuitTabl e OBJECT- TYPE

SYNTAX  SEQUENCE OF FrCircuitEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"A tabl e containing informati on about specific Data
Li nk Connections (DLC) or virtual circuits.™

c:={ franeRel ayDTE 2 }
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frCrcuitEntry OBJECT- TYPE

SYNTAX FrGrcuitEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The information regarding a single Data Link
Connection. Discontinuities in the counters contained
inthis table are indicated by the value in
frCrcuitCreationTine."

INDEX { frCircuitlflndex,

= { frGrcuitTable 1}

frCGrcuitDici }

FrGrcuitEntry ::=

frGrcuitlflndex OBIJECT- TYPE

Brown & Baker

SEQUENCE ({
frCrcuitlflndex | nterfacel ndex,
frCrcuitD ci DLCl ,
frCrcuitState | NTEGER,
frCGrcuitRecei vedFECNs Count er 32,
frCrcuitRecei vedBECNs Count er 32,
frCircuitSent Franes Count er 32,
frCrcuitSentCctets Count er 32,
frCircuitRecei vedFranes Count er 32,
frCrcuitRecei vedCctets Count er 32,
frGrcuitCreationTine Ti meSt anp,
frGircuitLast Ti neChange Ti meSt anp,
frCircuitConmittedBurst I nt eger 32,
frGircuitExcessBurst I nt eger 32,
frCircuit Thr oughput I nt eger 32,
frCrcuitMilticast | NTEGER,
frCrcuitType | NTEGER,
frCrcuitDi scards Count er 32,
frCircuitRecei vedDEs Count er 32,
frCircuit Sent DEs Count er 32,
frCGrcuitlLogical I flndex I nt er f acel ndex,
frdircui t Rowst at us Rowst at us

SYNTAX | nt erfacel ndex
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The iflndex Value of the ifEntry this virtual circuit
is layered onto."

= { frCGrcuitEntry 1}

St andards Track
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frCrcuitD ci OBIJECT- TYPE

SYNTAX DLCl

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The Data Link Connection ldentifier for this virtual
circuit."

REFERENCE
"Anerican National Standard T1.618-1991, Section 3.3.6"

= { frCGrcuitEntry 2}

frCrcuitState OBJECT- TYPE
SYNTAX | NTEGER {

invalid (1),
active (2),
i nactive (3)

}
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON
"Indi cates whether the particular virtual circuit is
operational. In the absence of a Data Link Connection

Managenent Interface, virtual circuit entries (rows)
may be created by setting virtual circuit state to
"active', or deleted by changing Grcuit state to
"invalid .

Whet her or not the row actually di sappears is left to
the inplenentation, so this object may actually read as
"invalid for sonme arbitrary length of tinme. It is
also legal to set the state of a virtual circuit to
"inactive’ to tenporarily disable a given circuit.

The use of 'invalid is deprecated in this SNVP Version
2 MB, in favor of frCrcuitRowStatus."

DEFVAL { active }

c:={ frGrcuitEntry 3}
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rcui t Recei vedFECNs OBJECT- TYPE

SYNTAX  Count er 32

MAX- ACCESS read-only

STATUS  current

DESCRI PTI ON
"Nunmber of franes received fromthe network indicating
forward congestion since the virtual circuit was
created. This occurs when the renote DTE sets the FECN
flag, or when a switch in the network enqueues the
frame to a trunk whose transni ssion queue is
congested. "

REFERENCE
"American National Standard T1.618-1991, Section 3.3.3"

= { frCGrcuitEntry 4}

rcui t Recei vedBECNs OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only

STATUS  current

DESCRI PTI ON
"Nunmber of franes received fromthe network indicating
backward congestion since the virtual circuit was
created. This occurs when the renote DTE sets the BECN
flag, or when a switch in the network receives the
frame froma trunk whose transm ssion queue is
congested. "

REFERENCE
"American National Standard T1.618-1991, Section 3.3.4"

c:={ frGrcuitEntry 5}

rcui t Sent Fr anes OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of frames sent fromthis virtual circuit
since it was created."

c:={ frGrcuitEntry 6 }

rcuit Sent Cctets OBJECT- TYPE
SYNTAX Count er 32

MAX- ACCESS read-only
STATUS current
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DESCRI PTI ON
"The nunmber of octets sent fromthis virtual circuit
since it was created. OCctets counted are the ful
frame rel ay header and the payl oad, but do not include
the flag characters or CRC. "

= { frCGrcuitEntry 7}

frCircuitRecei vedFranes OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nunber of frames received over this virtual circuit
since it was created."

c:={ frGrcuitEntry 8 }

frCrcuitRecei vedCctets OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nunmber of octets received over this virtual circuit
since it was created. Cctets counted include the full
frame relay header, but do not include the flag
characters or the CRC. "

c:={ frGrcuitEntry 9 }

frCrcuitCreationTi me OBJECT- TYPE

SYNTAX  Ti meSt anp

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The val ue of sysUpTine when the virtual circuit was
created, whether by the Data Link Connection Managenent
Interface or by a Set Request.”

c:={ frGrcuitEntry 10 }
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frCircuitLast Ti meChange OBJECT- TYPE

SYNTAX  Ti meSt anp

MAX- ACCESS read-only

STATUS  current

DESCRI PTI ON
"The val ue of sysUpTinme when | ast there was a change in
the virtual circuit state"

o= { frGrcuitEntry 11 }

frCircuitConmnittedBurst OBJECT- TYPE

SYNTAX  Integer32(0..2147483647)

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This variable indicates the nmaxi num anmount of data, in
bits, that the network agrees to transfer under nornal
conditions, during the neasurenent interval."

REFERENCE
“Anerican National Standard T1.617-1991, Section
6.5.19"

DEFVAL { 0} ~-- the default indicates no comm tnent

o= { frGrcuitEntry 12 }

frCrcuit ExcessBurst OBJECT- TYPE
SYNTAX  Integer32(0..2147483647)
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON
"This variable indicates the naxi nrum anmount of
unconmitted data bits that the network will attenpt to

del i ver over the neasurenent interval

By default, if not configured when creating the entry,
the Excess Information Burst Size is set to the val ue
of ifSpeed.™

REFERENCE
"Anerican National Standard T1.617-1991, Section
6.5.19"

c:={ frGrcuitEntry 13 }

frGrcuitThroughput OBJECT- TYPE
SYNTAX  Integer32(0..2147483647)
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
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"Throughput is the average nunber of 'Frane Rel ay
Information Field bits transferred per second across a
user network interface in one direction, measured over
the neasurenent interval

If the configured commtted burst rate and throughput
are both non-zero, the nmeasurenent interval, T, is
T=frGi rcuitConm ttedBurst/frCircuitThroughput.

If the configured commtted burst rate and throughput
are both zero, the neasurenent interval, T, is
T=frCircuitExcessBurst/if Speed."

REFERENCE
“Aneri can National Standard T1.617-1991, Section
6.5.19"

DEFVAL {0} -- the default value of Throughput is

-- "no conmm tnent".
c:={ frCGrcuitEntry 14 }

frGrcuitMilticast OBIJECT- TYPE
SYNTAX | NTEGER {
uni cast (D),
oneWay (2),
twoay (3),
nWay (4)

}
MAX- ACCESS read-create
STATUS  current
DESCRI PTI ON
"This indicates whether this VCis used as a unicast VC
(i.e. not nulticast) or the type of nulticast service
subscri bed to"
REFERENCE
"Frame Relay PVC Multicast Service and Protocol
Description Inplenentation: FRF.7 Frame Relay Forum
Technical Committe Cctober 21, 1994"
DEFVAL {uni cast}
-- the default value of frGCrcuitMilticast is
-- "unicast" (not a multicast VC).
c:={ frGrcuitEntry 15 }

frCircuitType OBIJECT- TYPE
SYNTAX | NTEGER {
static (1),
dynamic (2)
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MAX- ACCESS read-only

STATUS  current

DESCRI PTI ON
"Indi cati on of whether the VC was manual |y created
(static), or dynanmically created (dynam c) via the data
l'ink control managenent interface."

c:={ frGrcuitEntry 16 }

rcuitDi scards OBJECT- TYPE

SYNTAX  Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunmber of inbound franmes dropped because of fornmat
errors, or because the VCis inactive."

o= { frCGrcuitEntry 17 }

rcui t Recei vedDEs OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nunber of franmes received fromthe network indicating
that they were eligible for discard since the virtua
circuit was created. This occurs when the renote DTE
sets the DE flag, or when in renote DTE s switch
detects that the frane was received as Excess Burst
data."

REFERENCE
"Anerican National Standard T1.618-1991, Section 3.3.4"

c:={ frGrcuitEntry 18 }

rcui t Sent DEs OBJECT- TYPE

SYNTAX  Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nunmber of franes sent to the network indicating that
they were eligible for discard since the virtual
circuit was created. This occurs when the | ocal DTE
sets the DE flag, indicating that during Network
congestion situations those franes should be di scarded
in preference of other franmes sent without the DE bit
set."

REFERENCE

1997
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“Anerican National Standard T1.618-1991, Section
3.3. 4"
c:={ frGrcuitEntry 19 }

frGircuitLogical lflndex OBJECT- TYPE

SYNTAX Interfacel ndex

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"Normal |y the sanme value as frDl cm|flndex, but
di fferent when an inpl enentation associates a virtual
ifEntry with a DLC or set of DLCs in order to associate
hi gher | ayer objects such as the i pAddrEntry with a
subset of the virtual circuits on a Frane Rel ay
interface. The type of such ifEntries is defined by the
hi gher | ayer object; for exanple, if PPP/Frame Relay is
i mpl enented, the ifType of this ifEntry would be PPP.
If it is not so defined, as would be the case with an
i pAddrEntry, it should be of type Qther."

c:={ frGrcuitEntry 20 }

frGircuitRowSt atus OBJECT- TYPE

SYNTAX RowSt at us

MAX- ACCESS read-create

STATUS  current

DESCRI PTI ON
"This object is used to create a new row or nodify or
destroy an existing row in the nanner described in the
definition of the RowStatus textual convention.
Witable objects in the table nay be witten in any
RowSt atus state.”

o= { frGrcuitEntry 21 }

-- FError Table

-- The table describing errors encountered on each Frane
-- Relay Interface.

frErrTabl e OBJECT- TYPE

SYNTAX  SEQUENCE OF FrErrEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"A table containing informati on about Errors on the
Frame Relay interface. Discontinuities in the counters
contained in this table are the sane as apply to the
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ifEntry associated with the Interface."
::={ franeRel ayDTE 3 }

frErrEntry OBJECT- TYPE

SYNTAX FrErrEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The error information for a single frane rel ay
interface."

INDEX { frErriflndex }

c:={ frErrTable 1 }

FrErrEntry ::=

SEQUENCE ({
frErriflndex | nterfacel ndex,
frErrType | NTEGER,
frErrData OCTET STRI NG,
frErrTine Ti meSt anp,
frErrFaults Count er 32,
frErrFaul t Ti me Ti meSt anp

frErriflndex OBJECT- TYPE

SYNTAX I nt erfacel ndex
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The iflndex Value of the corresponding ifEntry."

o= { frErrEntry 1 }

frErr Type OBJECT- TYPE
SYNTAX | NTEGER {

unknownError (1),
recei veShort (2),
recei veLong(3),
i |l egal Address(4),
unknownAddr ess(5),
dl cm Prot oErr(6),
dl cm Unknownl E(7),
dl cm SequenceErr (8),
dl cm UnknownRpt (9),
noError Si nceReset (10)
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MAX- ACCESS read-only
STATUS  current
DESCRI PTI ON
"The type of error that was last seen on this interface:

receiveShort: franme was not |ong enough to allow
demul tiplexing - the address field was inconplete,
or for virtual circuits using Miltiprotocol over
Frame Relay, the protocol identifier was m ssing
or inconpl ete.

recei veLong: franme exceeded maxi mum | ength configured for this
i nterface.

illegal Address: address field did not match configured format.

unknownAddress: franme received on a virtual circuit which was not
active or admnistratively disabl ed.

dlcm ProtoErr: unspecified error occurred when attenpting to
interpret |ink maintenance frame.

dl cmi Unknownl E: |ink nmai ntenance frane contai ned an | nformation
El enent type which is not valid for the
configured |Iink maintenance protocol

dl cm SequenceErr: |ink maintenance frame contai ned a sequence
nunber ot her than the expected val ue.

dl cm UnknownRpt : 1ink nmai ntenance frane contai ned a Report Type
Informati on El enent whose val ue was not valid
for the configured |ink maintenance protocol.

noError SinceReset: no errors have been detected since the | ast
cold start or warmstart."
o= { frErrEntry 2 }

frErrData OBJECT- TYPE

SYNTAX  OCTET STRING (Sl ZE(1..1600))

MAX- ACCESS read-only

STATUS  current

DESCRI PTI ON
"An octet string containing as nuch of the error packet
as possible. As a minimum it nust contain the Q 922
Address or as much as was delivered. It is desirable
to include all header and denul tipl exing informtion."

o= { frErrEntry 3 }
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frErrTi me OBJECT- TYPE

SYNTAX  Ti meSt anp

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The val ue of sysUpTine at which the error was
detected. "

o= { frErrEntry 4 }

frErrFaul ts OBJECT- TYPE

SYNTAX  Count er 32

MAX- ACCESS read-only

STATUS  current

DESCRI PTI ON
"The nunber of times the interface has gone down since
it was initialized."

c:={ frErrEntry 5 }

frErrFaul t Ti me OBJECT- TYPE

SYNTAX  Ti meSt anp

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The val ue of sysUpTinme at the tinme when the interface
was taken down due to excessive errors. Excessive
errors is defined as the tinme when a DLCM exceeds the
frD cm Error Threshol d nunber of errors within
frD cmi MonitoredEvents. See FrD cmi Entry for further
details."

c:={ frErrEntry 6 }

-- Frame Relay Trap Control
frameRel ayTrapControl OBJECT IDENTIFIER ::= { franeRel ayDTE 4 }
-- the following highly unusual ODis as it is for conpatibility

-- wWith RFC 1315, the SNWP V1 predecessor of this docunent.
frameRel ayTraps OBJECT | DENTIFIER ::= { franmeRel ayDTE O }
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frTrapState OBJECT- TYPE

SYNTAX | NTEGER { enabled(1), disabled(2) }

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This variabl e indicates whether the system produces
the frDLCl St at usChange trap. "

DEFVAL { disabl ed }

c:={ franeRel ayTrapControl 1 }

frTrapMaxRat e OBJECT- TYPE
SYNTAX I nteger32 (0..3600000)
MAX- ACCESS read-wite
STATUS current

DESCRI PTI ON
"This variable indicates the nunber of mlliseconds
that nust el apse between trap emissions. |f events

occur nmore rapidly, the inpenentation may sinply fail

to trap, or may queue traps until an appropriate tine."
DEFVAL { 0 } -- no mininmm el apsed period is specified
c:={ franeRel ayTrapControl 2 }

-- Data Link Connection Managenent Interface Related Traps

fr DLCI St at usChange NOTI FI CATI ON- TYPE
OBJECTS { frGrcuitState }

STATUS current

DESCRI PTI ON
"This trap indicates that the indicated Virtual Crcuit
has changed state. It has either been created or
i nval i dated, or has toggled between the active and
inactive states. |If, however, the reason for the state

change is due to the DLCM goi ng down, per-DLCl traps
shoul d not be generated."

o= { franeRel ayTraps 1 }

-- conformance information

fr Conformance OBJECT IDENTIFIER ::={ franeRel ayDTE 6 }

frGoups OBJECT | DENTIFI ER ::
frConpliances OBJECT | DENTIFIER ::

{ frConformance 1 }
{ frConformance 2 }

-- conpliance statenents
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fr Conpl i ance MODULE- COVPLI ANCE
STATUS current

DESCRI PTI ON
"The conpliance statenent "

MODULE -- this nodul e

MANDATORY- GROUPS { frPort G oup, frCircuitGoup }

GROUP frErrGoup

DESCRI PTI ON
"This optional group is used for debuggi ng Frane Rel ay
Systens. "

GROUP frTrapG oup

DESCRI PTI ON

"This optional group is used for the managenent of
asynchronous notifications by Frane Relay Systens."

GROUP frNotificationG oup

DESCRI PTI ON
"This optional group defines the asynchronous
notifications generated by Franme Relay Systens."

OBJECT frD cm RowSt at us
M N- ACCESS read-only
DESCRI PTI ON
"Row creation is not required for the frD cmni Table."

OBJECT frCircuit RowSt at us

M N- ACCESS read-only
DESCRI PTI ON
"Row creation is not required for the frCrcuitTable."

.= { frConpliances 1}

fr Conpl i ance0 MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"The conpliance statenment for objects and the trap
defined in RFC 1315."
MODULE -- this nodul e
MANDATORY- GROUPS { frPort G oup0, frCircuitG oupO }

GROUP frErrGoup0

DESCRI PTI ON
"This optional group is used for debuggi ng Frane Rel ay
Systens. "
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GROUP frTrapG oupO

DESCRI PTI ON
"This optional group is used for the managenent of
asynchronous notifications by Frame Relay Systens."

GROUP frNotificationG oup

DESCRI PTI ON
"This optional group defines the asynchronous
notifications generated by Franme Relay Systens."

::={ frConpliances 2 }
-- units of conformance

frPort Goup OBJECT- GROUP
OBJECTS {
frDcmiIflndex, frDicm State, frDl cm Address,
frDl cni AddressLen, frDicniPollinglnterval,
frD cm Ful | Enquirylnterval, frD cm ErrorThreshol d,
frDl cni Moni toredEvents, frD cmi MaxSupport edVCs,
frDcmi Multicast, frD cm Status, frDl cm RowStatus

}
STATUS current
DESCRI PTI ON
"The objects necessary to control the Link Managenent
Interface for a Frane Relay Interface as well as
mai ntain the error statistics on this interface."
o= { frGoups 1}

frGrcuitGoup OBJECT- GROUP
OBJECTS {

frCrcuitlflndex, frCrcuitDci, frCrcuitState,
frCrcuitRecei vedFECNs, frCircuitRecei vedBECNs,
frCrcuitSentFranmes, frCrcuitSentCctets,
frCircuitRecei vedFranes, frCircuitRecei vedCctets,
frGrcuitCreationTinme, frGrcuitlLastTi meChange,
frCrcuitConmttedBurst, frCircuitExcessBurst,
frGrcuitThroughput, frGrcuitMilticast,
frCrcuitType, frCGircuitDi scards,
frCircuitRecei vedDEs, frGCircuit SentDEs,
frCrcuitLogical lflndex, frGC rcuitRowStatus

}
STATUS current
DESCRI PTI ON
"The objects necessary to control the Virtual Crcuits
| ayered onto a Frame Relay Interface.”
o= { frGoups 2}
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frTrapG oup OBJECT- GROUP
OBJECTS { frTrapState, frTrapMaxRate }
STATUS current
DESCRI PTI ON
"The objects necessary to control a Franme Rel ay
Interface’s notification nessages."”
:={ frGoups 3}

frErrGoup OBJECT- GROUP
OBJECTS {
frErrifindex, frErrType, frErrData, frErrTine,
frErrFaul ts, frErrFaul t Ti me

}
STATUS current
DESCRI PTI ON
"Cbj ects designed to assist in debugging Frane Rel ay
Interfaces.”
o= { frGoups 4}

frNotificationG oup NOTIFI CATI ON- GROUP
NOTI FI CATI ONS { frDLClI St at usChange }
STATUS current
DESCRI PTI ON
"Traps which may be used to enhance event driven
managenent of the interface."”
:={ frGoups 5}

frPort GoupO OBJECT- GROUP
OBJECTS {
frDcmiIflndex, frDicm State, frDl cm Address,
frDl cni AddressLen, frDicniPollinglnterval,
frD cm Ful | Enquirylnterval, frD cm ErrorThreshol d,
frDl cni Moni toredEvents, frD cmi MaxSupport edVCs,
frD cm Mil ti cast

}
STATUS current
DESCRI PTI ON
"The objects necessary to control the Link Managenent
Interface for a Frane Relay Interface as well as
mai ntain the error statistics on this interface from
RFC 1315."
:={ frGoups 6 }

frGircuitGoup0 OBJECT- GROUP
OBJECTS {
frCrcuitlflndex, frCGrcuitDci, frCrcuitState,
frCircuitRecei vedFECNs, frCircuitRecei vedBECNSs,
frCrcuitSentFranes, frCrcuitSentCctets,
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7.

frCircuitRecei vedFranes, frCircuitRecei vedCctets,
frGrcuitCreationTinme, frGrcuitlLastTi meChange,
frCrcuitConmttedBurst, frCircuitExcessBurst,
frGircuitThroughput

}
STATUS current
DESCRI PTI ON
"The objects necessary to control the Virtual Crcuits
| ayered onto a Frane Relay Interface fromRFC 1315."
o= { frGoups 7 }

frErrGoup0 OBJECT- GROUP
OBJECTS {
frErrifindex, frErrType, frErrData, frErrTime

}
STATUS current
DESCRI PTI ON
"Cbj ects designed to assist in debugging Frane Rel ay
Interfaces from RFC 1315."
:={ frGoups 8}

frTrapG oupO OBJECT- GROUP
OBJECTS { frTrapState }
STATUS current
DESCRI PTI ON
"The objects necessary to control a Frane Rel ay
Interface’s notification nmessages from RFC 1315. "
:={ frGoups 9}

END

Security |ssues

Security issues for this MB are entirely covered by the SNW
Security Architecture, and have not been expanded within the contents
of this MB.
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