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Abstract

This nenp defines a portion of the Managenent |nformation Base (M B)
for use with network managenent protocols in TCP/IP-based internets.
In particular, it defines objects for managi ng the Link Layer of

X. 25, LAPB. The objects defined here, along with the objects in the
"SNMP M B Extension for the Packet Layer of X 25" [9] and the
"Definitions of Managed Objects for RS-232-1ike Hardware Devices"
[8], combine to allow managenent of an X. 25 protocol stack
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1. The Network Managenent Framewor k

The I nternet-standard Network Management Framework consists of three
conmponents. These conponents give the rules for defining objects,
the definitions of objects, and the protocol for manipul ating

obj ect s.

The networ k managenent framework structures objects in an abstract
information tree. The branches of the tree nanme objects and the

| eaves of the tree contain the values mani pul ated to effect
managenent. This tree is called the Managenent | nformation Base or

M B. The concepts of this tree are given in STD 16/ RFC 1155 "The
Structure of Managenent |Information”™ or SM [1]. The SM defines the
trunk of the tree and the types of objects used when defining the

| eaves. STD 16/ RFC 1212, "Towards Concise MB Definitions" [4],
defines a nore conci se description mechanismthat preserves all the
principals of the SM.

The core MB definitions for the Internet suite of protocols can be
found in RFC 1156 [2] "Managenent | nformation Base for Network
Managenent of TCP/ | P-based internets". STD 17/ RFC 1213 [5] defi nes
MB-11, an evolution of MB-1 with changes to incorporate

i npl enent ati on experience and new operational requirenents.

STD 15/ RFC 1157 [3] defines the SNWP protocol itself. The protoco
defines how to mani pul ate the objects in a renmbte M B.

The tree structure of the MB allows new objects to be defined for
t he purpose of experinmentati on and eval uati on.

2. ojects

The definition of an object in the MB requires an object nane and
type. Object nanmes and types are defined using the subset of the
Abstract Syntax Notation One (ASN. 1) [6] defined in the SM [1].

bj ects are naned using ASN. 1 object identifiers, adnministratively
assi gned nanes, to specify object types. The object nane, together
with an optional object instance, uniquely identifies a specific

i nstance of an object. For human conveni ence, we often use a textual
string, ternmed the OBJECT DESCRI PTOR, to also refer to objects.

bj ects al so have a syntax that defines the abstract data structure
corresponding to that object type. The ASN. 1 | anguage [6] provides
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the prinmtives used for this purpose. The SM [1] purposely
restricts the ASN.1 constructs which may be used for sinplicity and
ease of inplenentation. The encoding of an object type sinply
descri bes how to represent an object using ASN. 1 encoding rules [7],
for purposes of dealing with the SNMP prot ocol

2.1. Fornmat of Definitions

Section 4 contains the specification of all object types defined in
this MB nodule. The object definitions use the conventions given in
the SM [1] as anmended by the concise MB definitions [4].

3. Overview
3. 1. | nf ormal overvi ew

This section describes how the objects defined below relate with
other MBs. This sectionis only informational to hel p understand
how the pieces fit together.

The objects defined below are to be used in conjunction with MB-11
and other MBs such as the X 25 packet level MB [9]. A systemwth
a conplete X 25 stack running over a synchronous line will have at
least two interfaces in the ifTable defined in MB-I1. There will be
an interface for LAPB and another interface for the packet |ayer of
X.25. There will also be objects defined in the RS-232-1ike MB for

t he physical sync line.

Each software interface identifies the | ayer belowit used to send
and receive packets. The X. 25 M B object, x25InfoDataLi nkl d,

speci fies an instance of | apbAdmmlndex for the LAPB interface under
that X 25. The LAPB object, |apbOperPortld, defined below, identifies
an instance of the rs232Portlndex for the the Sync |ine used by LAPB.

For X. 25 running over LAPB over Ethernet, the | apbAdmPortld woul d
identify the instance of iflndex for the Ethernet interface.

Each X. 25 subnetwork will have separate entries in the ifTable. Thus
a systemwith two X. 25 lines would have two ifTable entries for the
two X 25 packet layers and two other entries for the two LAPB
interfaces. Each X 25 Packet Layer M B would identify the instance of
the LAPB M B belowit. Each LAPB M B would identify the Sync line
below it. The system would al so have two entries for rs232Port Tabl e
and rs232SyncPort Table for the two physical |ines.

Since the ifTable as defined in MB-11 is device independent, it

doesn’t have anything specific for any type of interface. The
obj ects bel ow define the LAPB specific information for an interface
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of type LAPB. Different LAPB interfaces can also be differentiated by
mat chi ng the values of iflndex with | apbAdml ndex.

3.2. Textual Conventions

Two new data types are introduced as a textual conventions in this

M B docunment. These textual conventions enhance the readability of
the specification and can ease conpari son with other specifications
if appropriate. It should be noted that the introduction of these
textual conventions has no effect on either the syntax nor the
semanti cs of any managed objects. The use of these is nerely an
artifact of the explanatory nmethod used. bjects defined in ternms of
one of these nmethods are al ways encoded by neans of the rules that
define the prinitive type. Hence, no changes to the SM or the SNW
are necessary to accommodate these textual conventions which are
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.

This M B introduces the data types of:

Posi ti vel nt eger
i fl ndexType

3. 3. For mal overvi ew

I nstances of the objects defined bel ow represent attributes of a LAPB
interface. LAPB interfaces are identified by an ifType object in the
Internet-standard M B [5] of

| apb(16) .

For these interfaces, the value of the ifSpecific variable in the
MB-11 [5] has the OBJECT | DENTI FI ER val ue:

| apb OBJECT IDENTIFIER ::= { transm ssion 16 }

The rel ationship between a LAPB interface and an interface in the
context of the Internet-standard MB [5] is one-to-one. As such, the
val ue of an iflndex object instance can be directly used to identify
correspondi ng i nstances of the objects defined bel ow.

The objects defined below are defined in the context of I1SO 7776 [10]
and |1 SO 8885 [11]. Access to those docunents maybe useful (but isn't
essential) to understand the nanmes and semantics of sone objects.
Where possi bl e the object descriptions use the term nology of |SO
7776; for exanple, one conmonly used termrefers to the peer LAPB as
the DCE/renote DTE. This terminol ogy does not restrict the

i nstrunented LAPB to function only as a DTE. This M B naybe applied
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to a LAPB configured as either a DCE or a DTE

To the extent that sonme attributes defined in the Internet standard
MB [5] are applicable to LAPB, those objects have not been
duplicated here. In sonme instances sonme clarification of howto
apply those objects to LAPB has been given.

Sone objects defined below include a DEFVAL cl ause. This clause

provi des reasonabl e (but not nandatory) default values to use when
creating these objects. This does not inply this MB defines any
mechani smfor creating or deleting LAPB interfaces. The creation and
del etion of the objects of this MB depend on the inplenmentation

nmet hod for creating and deleting LAPB interfaces. The DEFVAL cl ause
provi des reasonabl e defaults to allow further extension of the MB to
define nethods for creating and deleting LAPB interfaces w thout
having to deprecate these objects for the | ack of a DEFVAL cl ause.

3.4. Tables
Thi s extension adds four tables to the MB. These tables are:

| apbAdmTabl e,

| apbQOper Tabl e,

| apbFl owTabl e, and
| apbXi dTabl e.

The | apbAdmTabl e provi des objects for conmon paraneters used by LAPB
such as the T1 retransmi ssion timer or the N2 retransmni ssion counter
Changes to objects in this table need not affect a running interface
but provides access to the values used to initialize an interface.
These val ues are read-write.

The | apbQper Tabl e provi des objects to determ ne the paraneters
actually in use by an interface. These objects are read only. The
val ues currently in use maybe different fromthe | appbAdmTabl e val ues
if the | appbAdmTabl e was changed after interface initialization or if
XID negotiation selected different val ues.

The | apbFl owTabl e provi des objects that report how the LAPB interface
perforns. These are read-only objects used to nonitor operation.

The | apbXi dTabl e is not required for systens that do not transnit XD
frames. For systens that do transmit XID franes, this table provides
the values for the fields of the XID frame that are not already
present in the | appAdmTable. The objects in this table are read-
wite.
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LAPB i nterfaces have entries in the ifTable, significant

changes in the state of the interface should send a |inkUp or

i nkDown trap. Thus an interface that receives or sends a Frane
Rej ect frame should send a |inkDown trap. |If the interface |ater
cones back up, it should then send a IinkUP trap

hj ect Definitions

RFC1381-M B DEFINITIONS ::= BEG N

| MPORTS

Count er

FROM RFC1155- SM
transm ssion

FROM RFC1213-M B
OBJECT- TYPE

FROM RFC-1212;

-- LAPB M B

| apb OBJECT IDENTIFIER ::= { transm ssion 16 }

Posi ti vel nt eger

| NTEGER (0..2147483647)

I f1 ndexType :1= INTEGER (1..2147483647)

I f1 ndexType specifies an index object for a table
with entries that match entries in the MB-11 ifTable.
The val ue of the index for the table will match the
iflndex entry for sane interface in the ifTable.

The val ues of this object range from1l to ifNunber

i ncl usi ve.

HHHH R R R R R R R R R R R R R R R R R R R R R R R R R R R
LAPB Admm Tabl e
HHHH R R R R R R R R R R R R R R R R R R R R R R R R R R R

Support of the | apbAdmTabl e is mandatory for al
agents of systens that inplenent LAPB

| apbAdmmTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LapbAdmEntry
ACCESS not - accessi bl e
STATUS nandat ory

Thr oop & Baker [ Page 6]



RFC 1381 X. 25 LAPB M B Novenmber 1992

DESCRI PTI ON
"This table contains objects that can be
changed to nanage a LAPB interface.
Changi ng one of these paranmeters may take
effect in the operating LAPB i nmedi ately or
may wait until the interface is restarted
dependi ng on the details of the
i mpl emrent ati on.

Most of the objects in this read-wite table
have correspondi ng read-only objects in the
| apbOper Tabl e that return the current
operating val ue.

The operating values may be different from

t hese configured values if changed by X D

negotiation or if a configured paraneter was

changed after the interface was started.”
:={ lapb 1}

| apbAdmEnNt ry OBJECT- TYPE

SYNTAX LapbAdmEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"Configured paraneter values for a specific
LAPB. "

I NDEX { | apbAdml ndex }

::={ |l apbAdmTable 1 }

LapbAdmEntry ::= SEQUENCE {
| apbAdmmI ndex
I f1 ndexType,
| apbAdmSt at i onType
| NTECER,
| apbAdmControl Fi el d
| NTECER,

| apbAdmTr ansni t NLFr aneSi ze
Posi ti vel nt eger,

| apbAdmRecei veN1Fr aneSi ze
Posi ti vel nt eger,

| apbAdmMTr ansni t KW ndowSi ze
| NTEGER,

| apbAdmmRecei veKW ndowSi ze
| NTEGER,

| apbAdmMmN2Rxmi t Count

| NTEGER,

| apbAdMMT1AckTi ner

Thr oop & Baker [ Page 7]



RFC 1381

X. 25 LAPB M B Novenmber 1992

Posi ti vel nt eger,
| apbAdmT2AckDel ayTi ner

Posi ti vel nt eger,
| apbAdmT3Di sconnect Ti ner

Posi ti vel nt eger,
| apbAdmT4I dl eTi mer

Posi ti vel nt eger,
| apbAdmActionlinitiate

| NTECER,
| apbAdmmAct i onRecvDM

| NTEGER
}

| apbAdmmI ndex OBJECT- TYPE

SYNTAX |flndexType
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"The iflndex value for the LAPB interface."
2= { lapbAdmEntry 1 }

| apbAdmSt at i onType OBJECT- TYPE

SYNTAX | NTEGER {
dte (1),
dce (2),
dxe (3)

}

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"Identifies the desired station type of this
interface."

REFERENCE "1 SO 7776 section 3.1"

DEFVAL { dte }

2= { lapbAdmEntry 2 }

| apbAdmCont rol Fi el d OBJECT- TYPE

Thr oop & Baker

SYNTAX | NTEGER {
nodul 08 (1),
nodul 0128 (2)

}
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"The desired size of the sequence nunbers
used to nunber frames."
REFERENCE "1 SO 8885 Table 3, Nanme: HDLC Option - 10"
DEFVAL { nodul 08 }
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2= { lapbAdmEntry 3 }

| apbAdmTr ansni t NLFr aneSi ze OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The default maxi mum N1 frane size desired
in number of bits for a frane transmitted by
this DTE. This excludes flags and O bits
inserted for transparency.”

REFERENCE "1 SO 8885 Tabl e 3,
Nanme: Information Field | ength”

DEFVAL { 36000 } -- 4500 * 8; 802.5 Frame size

2= { | apbAdmEntry 4 }

| apbAdmmRecei veNLlFr aneSi ze OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The default maxi mum N1 frane size desired
in number of bits for a frane the DCE/ renote
DTE transnits to this DTE. This excludes
flags and O bits inserted for transparency."”

DEFVAL { 36000 } -- 4500 * 8; 802.5 Frane size

2= { lapbAdmEntry 5 }

| apbAdmMTr ansni t KW ndowSi ze OBJECT- TYPE

SYNTAX | NTEGER (1..127)

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The default transmt w ndow size for this
Interface. This is the nmaxi mum nunber of
unacknow edged sequenced PDUs that may be
outstanding fromthis DIE at any one tine."

REFERENCE "1 SO 8885 Table 3, Nanme: W ndow si ze"

DEFVAL { 7 }

2= { | apbAdmEntry 6 }

| apbAdmmRecei veKW ndowSi ze OBJECT- TYPE
SYNTAX | NTEGER (1..127)
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"The default receive window size for this
Interface. This is the maxi mum nunber of
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unacknow edged sequenced PDUs that may be
outstandi ng fromthe DCE/ renpote DTE at any
one tine."

REFERENCE "1 SO 8885 Table 3, Name: W ndow si ze"

DEFVAL { 7 }

2= { lapbAdmEntry 7 }

| apbAdmMmN2Rxmi t Count OBJECT- TYPE
SYNTAX | NTEGER (0. . 65535)
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"The default N2 retry counter for this
interface. This specifies the nunber of

times a PDUw Il be resent after the T1
timer expires wthout an acknow edgenent for
the PDU."

REFERENCE "1 SO 8885 Tabl e 3,

Nanme: Retransnission Attenpts"
DEFVAL { 20 }
2= { |l apbAdmEntry 8 }

| apbAdMT1AckTi nmer OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The default T1 tinmer for this interface.
This specifies the maximumtinme in
MIliseconds to wait for acknow edgnent of a
PDU. "

REFERENCE "1 SO 8885 Table 3, Nane:
Acknow edgenent timer"

DEFVAL { 3000 }

2= { | apbAdmEntry 9 }

| apbAdmT2AckDel ayTi ner OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The default T2 timer for this interface.
This specifies the maximumtinme in
MI1liseconds to wait before sending an
acknowl edgnent for a sequenced PDU. A val ue
of zero neans there will be no delay in
acknowl edgenent generation."”

REFERENCE "1 SO 8885 Tabl e 3,
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Nanme: Reply delay tinmer"
DEFVAL { 0 }
2= { | apbAdmEntry 10 }

| apbAdmT3Di sconnect Ti mer OBJECT- TYPE

SYNTAX Posi tivel nteger

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The T3 tinmer for this interface. This
specifies the time in MIIliseconds to wait
before considering the |ink disconnected. A
val ue of zero indicates the link will be
consi dered di sconnected upon conpl eti on of
the frane exchange to di sconnect the link."

REFERENCE "1 SO 7776 section 5.7.1.3"

DEFVAL { 60000 }

2= { | apbAdmEntry 11 }

| apbAdmT4I1 dI eTi mer OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The T4 tinmer for this interface. This
specifies the maxinmumtine in MIIiseconds
to allow wi thout franmes being exchanged on
the data Iink. A value of 2147483647
indicates no idle timer is being kept."

REFERENCE "1 SO 7776 section 5.7.1.4"

DEFVAL { 2147483647 }

2= { | apbAdmEntry 12 }

| apbAdmActionlnitiate OBJECT- TYPE
SYNTAX | NTEGER {
sendSABM (1),
sendDl SC (2),
sendDM ( 3),
none (4),
ot her (5)

}

ACCESS read-wite

STATUS nandatory

DESCRI PTI ON
"This identifies the action LAPB will take
toinitiate link set-up."

DEFVAL { sendSABM }

2= { | appbAdmEntry 13 }
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| apbAdmAct i onRecvDM OBJECT- TYPE
SYNTAX | NTEGER {
sendSABM (1),
sendDl SC (2),
ot her (3)

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"This identifies the action LAPB will take
when it receives a DM response.”

DEFVAL { sendSABM }

2= { | appbAdmEntry 14 }

- - HHAHHHH R AR AR R R R R R R R R R R R R
- - LAPB operating paraneters.
- - HHAHHHH R AR AR R R R R R R R R R R R R

-- Support of the | apbOperTable is nandatory for al
-- agents of systens that inplenent LAPB

| apbOper Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LapbOperEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"This table contains configuration
i nformati on about interface paraneters
currently set in the interface. Many of
t hese objects have correspondi ng objects in

the | apbAdmTabl e. "

:={ lapb 2}

| apbOper Entry OBJECT- TYPE

SYNTAX LapbQperEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"Currently set paranmeter values for a
speci fic LAPB."

I NDEX { | apbOper | ndex }

::={ lapbOperTable 1 }

LapbOperEntry ::= SEQUENCE ({
| apbQper | ndex
| f1 ndexType,

| apbOper St ati onType
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| NTEGER,

| apbOper Control Field
| NTEGER,

| apbOper Tr ansni t NLFr aneSi ze
Posi ti vel nt eger,

| apbOper Recei veNlFraneSi ze
Posi ti vel nt eger,

| apbOper Tr ansni t KW ndowSi ze
| NTEGER,

| apbOper Recei veKW ndowSi ze
| NTEGER,

| apbOper N2Rxmi t Count
| NTEGER,

| apbOper T1AckTi ner
Posi ti vel nt eger,

| apbOper T2AckDel ayTi mer
Posi ti vel nt eger,

| apbOper T3Di sconnect Ti mer
Posi ti vel nt eger,

| apbOper T4l dl eTi mer
Posi ti vel nt eger,

| apbOper Portid
OBJECT | DENTI FI ER,

| apbOper Pr ot ocol Versi onld
OBJECT | DENTI FI ER

}

| apbQper | ndex OBJECT- TYPE
SYNTAX I f1 ndexType
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"The iflndex value for the LAPB interface."
2= { lapbOperEntry 1 }

| apbOper St ati onType OBJECT- TYPE
SYNTAX | NTEGER {
dte (1),
dce (2),
dxe (3)

}

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"Identifies the current operating station
type of this interface. A value of dxe (3)
i ndi cates XI D negotiation has not yet taken
pl ace. "
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REFERENCE "1 SO 7776 section 3.1"
2= { lapbOperEntry 2 }

| apbOper Control Fi el d OBJECT- TYPE
SYNTAX | NTEGER {
nodul 08 (1),
nodul 0128 (2)

}

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The current operating size of the sequence
nunbers used to nunber framnes."

REFERENCE "1 SO 7776 section 3.3"

2= { lapbOperEntry 3}

| apbOper Transni t NLFr aneSi ze OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The current operating N1 frame size used
for the maxi num nunber of bits in a frame
this DTE can transnit. This excludes flags
and O bits inserted for transparency."

REFERENCE "1 SO 7776 section 5.7.3"

2= { lapbOperEntry 4 }

| apbOper Recei veNlFraneSi ze OBJECT- TYPE

SYNTAX Posi tivel nteger

ACCESS read-only

STATUS nandat ory

-- See | apbOper Transm t NLFraneSi ze above

DESCRI PTI ON
"The current operating N1 frame size used
for the maxi mum nunber of bits in a frane
the DCE/renpte DTE can transmit. This
excludes flags and O bits inserted for
transparency.”

2= { lapbOperEntry 5 }

| apbOper Tr ansni t KW ndowSi ze OBJECT- TYPE
SYNTAX | NTEGER (1..127)
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"The current PDU wi ndow size this Interface
uses to transmit. This is the naxinum
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nunber of unacknow edged sequenced PDUs t hat
may be outstanding fromthis DTE at any one
tinme. "

REFERENCE "| SO 7776 section 5.7.4"

::={ lapbOperEntry 6 }

| apbOper Recei veKW ndowSi ze OBJECT- TYPE

SYNTAX | NTEGER (1..127)

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The current receive PDU w ndow si ze for
this Interface. This is the maxi num nunber
of unacknow edged sequenced PDUs that may be
outstanding fromthe DCE/ renote DTE at any
one time."

REFERENCE "| SO 7776 section 5.7.4"

2= { lapbOperEntry 7 }

| apbOper N2Rxmi t Count OBJECT- TYPE
SYNTAX | NTEGER (0. . 65535)
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"The current N2 retry counter used for this
interface. This specifies the nunber of

times a PDUw Il be resent after the T1
timer expires wthout an acknow edgenent for
the PDU."

REFERENCE "| SO 7776 section 5.7.2"
::={ lapbOperEntry 8 }

| apbOper T1AckTi nmer OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The current T1 tinmer for this interface.
This specifies the maximumtinme in
MIliseconds to wait for acknow edgnent of a
PDU. "

REFERENCE "1 SO 7776 section 5.7.1.1"

2= { lapbOperEntry 9 }

| apbOper T2AckDel ayTi ner OBJECT- TYPE
SYNTAX Positivel nteger
ACCESS read-only
STATUS nandat ory
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DESCRI PTI ON
"The current T2 tinmer for this interface.
This specifies the maximumtine in
MI1liseconds to wait before sending an
acknowl edgnent for a sequenced PDU. A val ue
of zero neans there will be no delay in
acknowl edgenent generation."

REFERENCE "1 SO 7776 section 5.7.1.2"

2= { lapbQperEntry 10 }

| apbOper T3Di sconnect Ti mer OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The current T3 tiner for this interface.
This specifies the tine in MIliseconds to
wai t before considering the link
di sconnected. A value of zero indicates the
link will be considered disconnected upon
compl etion of the frane exchange to
di sconnect the link."

REFERENCE "1 SO 7776 section 5.7.1.3"

2= { lapbQperEntry 11 }

| apbQper T4l dl eTi mer OBJECT- TYPE

SYNTAX Positivel nteger

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The current T4 timer for this interface.
This specifies the maximumtinme in
MIliseconds to allow w thout frames being
exchanged on the data link. A value of
2147483647 indicates no idle tiner is being
kept."

REFERENCE "1 SO 7776 section 5.7.1.4"

2= { lapbQperEntry 12 }

| apbOper Port | d OBJECT- TYPE

SYNTAX OBJECT | DENTI FI ER

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"This object identifies an instance of the
i ndex object in the first group of objects
in the MB specific to the physical device
or interface used to send and receive
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frames. |If an agent does not support any
such objects, it should return null Spec
OBJECT | DENTI FI ER {0 0}."

2= { lapbQperEntry 13 }

| apbOper Pr ot ocol Versionld OBJECT- TYPE

SYNTAX OBJECT | DENTI FI ER

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"This object identifies the version of the
| apb protocol inplenented by this
interface."

2= { lapbQperEntry 14 }

- -  HEHBHHBHBHEBH BB BB H R
-- LAPB FI ow Tabl e
- -  HEHBHHBHBHEBH BB BB H R

-- Support of the | apbFl owTable is nandatory for al
-- agents of systens that inplenent LAPB

| apbFl owTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LapbFl owkentry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"This table defines the objects recorded by
LAPB to provide information about the
traffic flow through the interface.”

:={ lapb 3}

| apbFl onEnt ry OBJECT- TYPE

SYNTAX LapbFl owentry

ACCESS not -accessi bl e

STATUS nandat ory

DESCRI PTI ON
"The information regarding the effects of
flow controls in LAPB."

| NDEX { | apbFl ow fI ndex }
::={ |l apbFl owTable 1 }

LapbFl oweEntry ::= SEQUENCE ({
| apbFl ow f | ndex

| f1 ndexType,

| apbFl owSt at eChanges
Count er,
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| apbFl owChangeReason
| NTECER,

| apbFl owCur r ent Mode
| NTECER,

| apbFl owBusyDef er s
Count er,

| apbFl owRej Qut Pkt s
Count er,

| apbFl owRej | nPkt s
Count er,

| apbFl owT1Ti meout s
Count er,

| apbFl owFr nr Sent

OCTET STRI NG

| apbFl owFr nr Recei ved
OCTET STRI NG

| apbFl owXi dRecei ved
OCTET STRI NG

}

| apbFl oM f 1 ndex OBJECT- TYPE

SYNTAX |flndexType
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON

No

venber 1992

"The iflndex value for the LAPB Interface."

2= { lapbFloweEntry 1 }

| apbFl owSt at eChanges OBJECT- TYPE

SYNTAX Count er
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON

"The nunber of LAPB State Changes,

resets.”
2= { lapbFloweEntry 2 }

| apbFl owChangeReason OBJECT- TYPE

Thr oop & Baker

SYNTAX | NTEGER {
not Started (1),
abnEntered (2),
abmeEnt ered (3),
abnmReset (4),
abnmeReset (5),
dnRecei ved (6),
dnsent (7),
di scRecei ved (8),
di scSent (9),

Initial state
SABM or UA
SABMVE or UA
SABM i n ABM
SABME i n ABVE
DM Response
DM sent

DI SC Response
DI SC Sent

i ncl udi ng
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frnrReceived (10), -- FRVR Received
frnrSent (11), -- FRVR Sent

n2Ti meout (12), -- N2 Tinmer Expired
ot her (13)

read-only

STATUS nandat ory
DESCRI PTI ON

"The reason for the nost recent increnenting
of | apbFl owSt at eChanges. A DM or DI SC frane
generated to initiate link set-up does not
alter this object. Wen the MB-1I object

i f Oper St at us does not have a val ue of
testing, there exists a correlation between
this object and ifQperStatus. |fQperStatus

wi Il have a value of up when this object
contains: abnEntered, abneEntered,
abnmReset, or abnmeReset. |fQperStatus will

have a val ue of down when this object has a
val ue of notStarted, or dnmReceived through
n2Ti nmeout. There is no correlation when
this object has the val ue other."

| apbFl onEntry 3 }

| apbFl owCur r ent Mode OBJECT- TYPE

Thr oop & Baker

| NTEGER {
di sconnected (1),
-- initial state or DI SC received

i nkSetup (2),
-- SABM sent

frameRej ect (3),
-- Invalid frane recei ved and
-- FRWR sent

di sconnect Request (4),
-- DI SC sent

i nformati onTransfer (5),
-- normal information transfer state
-- SABME) sent and UA received, or
-- SABME) received and UA sent

rej FraneSent (6),
-- invalid NS recei ved and REJ sent

wai t i ngAcknow edgenent (7),
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-- T1 expired and RR sent

stati onBusy (8),
-- RNR sent

renot eSt ati onBusy (9),
-- RNR received

bot hSt ati onsBusy (10),
-- RNR received and RNR sent

wai ti ngAckSt ati onBusy (11),
-- T1 expired, RNR sent

wai t i ngAckRenot eBusy (12),
-- T1 expired, RNR received

wai t i ngAckBot hBusy (13),
-- T1 expired, RNR sent,
-- and RNR recei ved

rej FraneSent Renot eBusy (14),
-- REJ sent and RNR received

xi dFrameSent (15),
-- XID frame sent

1992

error (16),
-- An error state other than
-- a one defined above
ot her (17)
-- A state not |listed above
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON
"The current condition of the conversation."
2= { lapbFloweEntry 4 }
| apbFl owBusyDef ers OBJECT- TYPE
SYNTAX Count er
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON

Thr oop & Baker

"The nunber of times this device was unabl e

to transmt a frame due to a perceived

renote busy condition. Busy conditions can
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result fromthe receipt of an RNR fromthe
renote device, the lack of valid sequence
nunber space (w ndow saturation), or other
conditions."

::={ lapbFlowkEntry 5 }

| apbFl owRej Qut Pkt s OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunmber of REJ or SREJ frames sent by
this station.”

::={ |l apbFlowkEntry 6 }

| apbFl owRej | NPkt s OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunmber of REJ or SREJ franes received
by this station."

2= { lapbFlowentry 7 }

| apbFl owT1Ti meout s OBJECT- TYPE

SYNTAX Count er

ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The nunber of times a re-transmi ssion was
effected by the T1 Tinmer expiring.”

::={ lapbFlowkEntry 8 }

| apbFl owFr nr Sent OBJECT- TYPE
SYNTAX OCTET STRING (Sl ZE (0..7))
ACCESS read-only
STATUS nandat ory

DESCRI PTI ON
"The Information Field of the FRVR nost
recently sent. |If no FRVR has been sent

(the normal case) or the information isn’t
avail able, this will be an OCTET STRI NG of
zero length.”
REFERENCE "1 SO 7776 Section 4.3.9, tables 7 and 8"
::={ lapbFloweEntry 9 }

| apbFl owFr nr Recei ved OBJECT- TYPE
SYNTAX OCTET STRING (SIZE (0..7))
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ACCESS read-only

STATUS nandat ory

DESCRI PTI ON
"The Information Field of the FRVR nost
recently received. If no FRVR has been
received (the nornmal case) or the
information isn't available, this will be an
OCTET STRING of zero length."

REFERENCE "1 SO 7776 Section 4.3.9, tables 7 and 8"

::={ | apbFlowkntry 10 }

| apbFl owXi dRecei ved OBJECT- TYPE
SYNTAX OCTET STRING (Sl ZE (0. .8206))
ACCESS read-only
STATUS nandat ory

DESCRI PTI ON
"The Information Field of the XID frane nost
recently received. |If no XID frame has been

received, this will be an OCTET STRI NG of
zero length.”

REFERENCE " | SO 8885"

2= { lapbFlowkentry 11 }

- -  HEHBHHBHBHEBH BB BB H R
-- LAPB XI' D Tabl e
- -  HEHBHHBHBHEBH BB BB R BB BB H R

-- Support for the | apbXidTable is nmandatory for all agents
-- of systens that have a LAPB inplenentation using XID

-- negotiation. Agents of systenms w thout Xl D negotiation
-- support should not inplenent this table.

| apbXi dTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LapbXi dEntry

ACCESS not - accessi bl e

STATUS nandat ory

DESCRI PTI ON
"This table defines values to use for XID
negotiation that are not found in the
| appbAdmTabl e. This table is optional for
i mpl enentati ons that don’t support Xl D and
mandat ory for inplenentations that do
initiate Xl D negotiation."

:={ lapb 4}

| apbXi dEntry OBJECT- TYPE
SYNTAX LapbXi dEntry
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ACCESS not - accessi bl e
STATUS nandatory
DESCRI PTI ON

"XI'd negotiation paraneter values for a
specific LAPB."

I NDEX { | apbXi dl ndex }

2= { lapbXidTable 1}

LapbXi dEntry ::= SEQUENCE {
| apbXi dl ndex
I f1 ndexType,

| apbXi dAdRI denti fi er
OCTET STRI NG

| apbXi dAdRAddr ess
OCTET STRI NG

| apbXi dPar anet er Uni quel dentifier
OCTET STRI NG

| apbXi dG oupAddr ess
OCTET STRI NG

| apbXi dPor t Nunber
OCTET STRI NG

| apbXi dUser Dat aSubfi el d
OCTET STRI NG

}

| apbXi dl ndex OBJECT- TYPE
SYNTAX |flndexType
ACCESS read-only
STATUS nandat ory
DESCRI PTI ON

1992

"The iflndex value for the LAPB interface."

2= { lapbXidEntry 1 }

| apbXi dAdRI denti fi er OBJECT- TYPE
SYNTAX OCTET STRING (S| ZE (0. . 255))
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON
"The val ue of the Address Resol ution

Identifier. A zero length string indicates

no ldentifier value has been assigned."”
REFERENCE "1 SO 8885 Table 2, Nane: ldentifier”
DEFVAL { '"h}
2= { lapbXidEntry 2 }

| apbXi dAdRAddr ess OBJECT- TYPE
SYNTAX OCTET STRING (Sl ZE (0. . 255))
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ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON

"The val ue of the Address Resol ution
Address. A zero length string indicates no
Addr ess val ue has been assigned."

REFERENCE "1 SO 8885 Table 2, Name: Address"

DEFVAL { '"h}

2= { lapbXidEntry 3}

| apbXi dPar anet er Uni quel denti fi er OBJECT- TYPE
SYNTAX OCTET STRING (Sl ZE (0. .255))
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON

"The val ue of the paraneter unique
Identifier. A zero length string indicates

no Uni que identifier value has been
assigned. "
REFERENCE "1 SO 8885 Table 3, Nane: Ildentifier"
DEFVAL { '"h}

2= { lapbXidEntry 4 }

| apbXi dG& oupAddr ess OBJECT- TYPE
SYNTAX OCTET STRING (Sl ZE (0. .255))
ACCESS read-wite
STATUS nandat ory
DESCRI PTI ON

"The val ue of the paraneter G oup address.

A zero length string indicates no G oup

address val ue has been assigned. "
REFERENCE "1 SO 8885 Table 3, Name: G oup address”
DEFVAL { '"h}

2= { lapbXidEntry 5 }

| apbXi dPor t Nunber OBJECT- TYPE

SYNTAX OCTET STRING (S| ZE (0. . 255))

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"The port nunber assigned for this link. A
zero length string indicates no | ocal port
nunmber identifier has been assigned."

REFERENCE "1 SO 8885 Table 3, Nane: Port nunber"
DEFVAL { '"h}

2= { lapbXidEntry 6 }

| apbXi dUser Dat aSubfi el d OBJECT- TYPE
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SYNTAX OCTET STRING (Sl ZE (0. .8206))

ACCESS read-wite

STATUS nandat ory

DESCRI PTI ON
"A user data subfield, if any, to be
transmtted in an XID frame. A zero length
frame indicates no user data subfield has
been assigned. The octet string should
i nclude both the User data identifier and
User data field as shown in Figures 1 and
4."

REFERENCE "1 SO 8885 section 4.3"

DEFVAL { '"h}

2= { lapbXidEntry 7 }

- - HAHBHEHBHEH TR R R R R R R R R R R R AR
-- LAPB protocol versions
- - HAHBHEHBHEH TR R R R R R R R R R R R AR

| apbPr ot ocol Ver si on OBJECT | DENTI FI ER
:={ lapb 5}

| apbPr ot ocol | so7776v1986 OBJECT | DENTI FI ER
::={ lapbProtocol Version 1 }

| apbPr ot ocol Cci ttVv1980 OBJECT | DENTI FI ER
::={ lapbProtocol Version 2 }

| apbPr ot ocol Cci ttVv1984 OBJECT | DENTI FI ER
::={ lapbProtocol Version 3 }

-- The follow ng describes sone of the MB-11 interface
-- Objects and their relationship with the objects in this
-- MB extension

-- ifDescr: describes the interface. It should include
-- identification information for the physical line and a
-- description of the network. For connections to PDNs,
-- it should nanme the PDN

-- ifMu: the nmaxi mum nunber of octets an upper |ayer can
-- pass to this interface as a single frane.

-- i f Speed:
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-- i fAdm nSt at us:
-- i fOper Status:

-- ifLastChange: the last tine the state of the interface
-- changed. A reset is considered an instantaneous change to

-- the ndmstate and back to abmor abnme. This will be the
-- last tine that | apbFl owChangeReason and | apbFl owChanges
-- changed.

-- ifInCctets: contains the nunber of octets
-- received fromthe peer LAPB including FCS

-- iflnUcast Pkts: contains the nunber of |-franes delivered
-- by this interface to a higher |ayer interface.

-- iflInD scards: contains the nunber of received
-- franmes di scarded because of internal conditions
-- (such as lack of buffering).

-- iflnErrors: contains the nunber of Invalid frames received.
-- This does not have any relationship with the nunber REJ,
-- or RNR franes sent or received.

-- i flnUnknownProtos: contains the nunber of franes

-- that were correct but were dropped because they

-- were inappropriate for the current state. This

-- includes an invalid Poll bit, an unknown address,

-- or other condition such as an RNR when connecti on
-- not established. This also includes the nunber of
-- DISC or other franmes that were ignored because the
-- link was not established and this interface was not
-- configured to performlink setup on that type frame.

-- ifQutQctets: nunber of octets sent to peer including
-- FCS octets.

-- ifQutUcast Pkts: nunber of |-frames received from
-- a higher layer for transnission to peer.

-- ifQutDiscards: nunber of franes to be sent that were
-- dropped due to internal conditions such as buffering etc.

-- ifQutErrors: nunmber of transm ssions that failed

-- due to errors or were considered invalid by the receiver
-- This does not have any relationship with the nunber REJ,
-- or RNR frames sent or received.
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-- ifQutQ@.en: nunber of franmes waiting to be transmtted.

-- This M B does not provide any support for:
-- Multilink procedure (M.P) in |ISO 7776 section 6
-- LLC Pbit tiner
- - LLC REJ tinmer
- - LLC Busy State Tiner 7.8.1.4
- - HHRHHHHH R R R R R R R R R R R R R R R R R R R R R R R
END
5. Appendi x: Revision Hi story
July 30, 1992

The July revision of this docunment (Editor’s Internal Reference 2.10)
i ncorporated the conments of the SNWP directorate.

The iflndexType textual convention was added and used as the type
for all index objects.

The enuneration xi dDetection of the | apbAdmSt ati onType was
changed to dxe to be consistent with other similar enunerations.

Conf ormance statenments were added at before every table as ASN. 1
comments.

June 12, 1992
The June 12, 1992 revision of this docunent (Editor’s Internal
Ref erence 2.9) incorporated some clarifications and updated the
status.

The range on Positivelnteger was changed to start at 0 rather than
1

The syntax of |apbXi dl ndex was changed to Positivel nteger.
A val ue of dxe was added to | apbOper StationType.
The range of | apbAdmMmN2Rxnit Count was change to (0..65535).

The definition of iflnCctets, iflnUcastPkts, iflnErrors,
i fl nUnknownProtos, ifQutCctets, and ifoutUcastPkts was clarified.
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May 18, 1992

The May 18, 1992 revision of this docunent (Editor’s Internal
Reference 2.8) incorporated the foll ow ng changes:

The states of | apbFl owCurrent Mode were redefined.

The default value for | apbAdmControl Fiel d was changed from
nodul e8 to nodul 08.

April 8, 1992

The April 8, 1992 revision of this docunent (Editor’s Internal
Ref erence 2.4) incorporated the follow ng changes:

Al reference comments in the MB were noved to the REFERENCE
field of the OBJECT- TYPE nacr 0.

A type of Positivelnteger was introduced and used for conmon

i nteger values including all tinmers. This effectively nmade the
maxi num val ue for timers 2147483646 nilliseconds. The type of the
frame size was changed to positivelnteger

The reference to | SO 7776 has been broadened to say the MB
descriptions use the term nology of |SO 7776

A conment was added to the overview section discussing creation
and del etion of tables.

The objects in the | apbParnTabl e and | apbDef Tabl e were
redistributed to create a | apbQperTable, a | appbAdmTabl e, and a
| apbXi dTabl e. The | apbParnTabl e and | apbDef Tabl e were del et ed.
hj ects were included in the Adnm table for t3 and t4.

An object identifier was added to identify the protocol version.
A DEFVAL cl ause was added for all witable objects.

Sone nore overview text was included.

February 1992

The February 1992 revision of this docunent (Editor’s Internal
Reference 1.17) incorporated the foll ow ng changes:

The nanme was changed from HDLC to LAPB. This change was made

because other flavors of HDLC such as LAPD, SDLC, and raw HDLC
fram ng, are different enough that this MB will not adequately
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manage them

The Historical Perspective section at the beginning of the
docunment has been replaced with a nore conci se Network Managenent
Framewor k section

The name | apbPar nKW ndowSi ze was changed to

| apbPar mlr ansni t KW ndowSi ze and t he obj ect

| apbPar nRecei veKW ndowSi ze was added. This change was made because
section 5.7.4 of 1SO 7776 and Table 3 of |SO 8885 have provisions
for different values for the transmt and receive w ndow si ze.

The name | apbPar nNLFr aneSi ze was changed to

| apbPar mlr ansni t NLFr aneSi ze and t he obj ect

| apbPar nRecei veNl1Fr aneSi ze was added. This change was made because
section 5.7.3 of 1SO 7776 and Table 3 of |SO 8886 have provisions
for different values for the transmt and receive maxi mrum frane

si ze.

The obj ect | apbParnPortlndex was del eted and the description of
| apbParmPort |l d was changed. The object |apbParnPortld now
identifies an instance of the index object for the MB of the
physi cal device or interface bel ow LAPB

The units for the tiners were changed to MIIliseconds to be
consistent with | SO 8885; see table 3.

The obj ects | apbParanr2AckDel ayTi ner and
| apbPar amT3Di sconnect Ti ner both allow values of 0 to indicate the
timer is not being used.

The obj ect | apbParaniT4l dl eTi mer has a value to indicate tiner not
in use.

The obj ect | apbFl owXi dRecei ved was added to the flow table.
The | apbDef Tabl e was added.

Ranges and sizes were added for all INTEGERs and OCTET STRI NGs
that didn’'t have them

Cct ober 1991

The Cctober 1991 revision of this docunment basically changed the name
fromLAPB to HDLC to nmake the objects nore appropriate for a broader
range of uses. A nunber of minor changes were nmade to bring the
objects in line with established conventions. These changes are as
foll ows.
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The enunerated val ues of hdl cParnttati onType were renunbered from
0 and 1 to 1 and 2.

The obj ect hdl cFl owBusyDef er was renaned hdl cFl owBusyDef ers.

The obj ect hdl cFl owRej Sent was renane hdl cFl owRej Qut Pkt s.

The obj ect hdl cFl owRej Recei ved was renaned hdl cFl owRej | nPkt s.
June 1991

The June revision of this docunent incorporated nuch of the E-nai
di scussion of the first draft. In particular it replaced the
| apbSt at Tabl e (and all contents) with the | apbFl owTabl e.

April 1991

The April 24 version of this docunent was the first release. At that
time this docunent was basically a bunch of objects synthesized from
various vendor MBs and a quick reading of 1SO 7776 [10]. On first
reading it appeared to instrument too many LAPB nornmal functions and
too few exceptional conditions. The |apbStatTable was too |ong and
needed to be redone.
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8. Security Considerations
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