Net wor k Wor ki ng Group G Roeck, Editor
Request for Comments: 2127 ci sco Systens
Cat egory: Standards Track March 1997

| SDN Managenent | nformation Base using SMv2
Status of this Menp
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Internet conmmunity, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardi zati on state
and status of this protocol. Distribution of this neno is unlimted.

Abst r act

This meno defines a portion of the Managenent |nformati on Base (M B)
for use with network managenent protocols in the Internet comunity.
In particular, it defines a mniml set of managed objects for SNW-
based managenent of ISDN term nal interfaces. |SDN interfaces are
supported on a variety of equi pment (for data and voice) including
term nal adapters, bridges, hosts, and routers.

Thi s docunent specifies a MB nodule in a manner that is conpliant to
the SNMPv2 SM. The set of objects is consistent with the SNW
framewor k and exi sting SNMP standards.

This docunent is a product of the | SDN M B working group within the
I nt ernet Engi neering Task Force. Comments are solicited and should
be addressed to the working group’s mailing Iist at isdn-

m b@i sco. com and/ or the author.

The current version of this docunent reflects changes nade during the
| ast call period and the | ESG review.
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1. The SNWPv2 Network Managenent Framework

The SNWPv2 Networ k Management Framework presently consists of three
maj or conponents. They are:

o] the SM, described in RFC 1902 [1] - the nechani sns used for
descri bi ng and nani ng objects for the purpose of managenent.

o] the MB-11, STD 17, RFC 1213 [2] - the core set of managed
objects for the Internet suite of protocols.

o] the protocol, STD 15, RFC 1157 [3] and/or RFC 1905 [4], -
the protocol for accessing nanaged objects.

The Framework permts new objects to be defined for the purpose of
experinentation and eval uati on.

2. oject Definitions
Managed obj ects are accessed via a virtual information store, terned

t he Managenent Information Base or MB. bjects in the MB are
defined using the subset of Abstract Syntax Notation One (ASN. 1)
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3.

3.

3.

defined in the SM. In particular, each object type is naned by an
OBJECT | DENTI FI ER, an admini stratively assigned nane. The object
type together with an object instance serves to uniquely identify a
specific instantiation of the object. For human conveni ence, we
often use a textual string, termed the descriptor, to refer to the
obj ect type.

Overvi ew
1. Structure of the MB
For nmanaging | SDN i nterfaces, the following information is necessary:
o] I nformation for nmanagi ng physical interfaces. In case of |SDN
primary rate, this are usually T1 or E1 lines, being nmanaged in

the DS1/E1 MB [12]. For Basic Rate lines, physical interfaces
are managed by this MB.

o} I nformation for nanagi ng B channel s.
o] I nformati on for nmanagi ng signaling channels.
o] Optionally, information for managi ng Term nal Endpoints (TE)

A Terminal Endpoint is a link | ayer connection to a switch.
o] Optionally, information for managing a |ist of directory numbers.
In order to manage connections over |SDN |ines, the nanagenent of
peer information and call history information is required as well.
This information is defined in the Dial Control MB [15].
The purpose for splitting the required information in two MBs is to
be able to use parts of this information for non-1SDN interfaces as
well. In particular, the Dial Control MB might also be used for
other types of interfaces, e.g. nodens or X 25 virtual connections.

Wthin this docunent, information has been structured into five
groups, which are described in the follow ng chapters.

1.1. Ceneral Description

This MB controls all aspects of ISDN interfaces. It consists of
five groups.

o] The i sdnM bBasi cRateGroup is used to provide infornmation
regardi ng physical Basic Rate interfaces.

o} The i sdnM bBearerGroup is used to control B (bearer) channels.
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It supports configuration paraneters as well as statistica
information related to B channels.

0 The i sdnM bSi gnal i ngGroup is used to control D (delta) channels.
There are three tables in this group. The isdnSignalingTabl e and
i sdnSi gnal i ngSt at sTabl e support | SDN Network Layer configuration
and statistics. The isdnLapdTable supports |ISDN Data Link Layer
(LAPD) configuration and statistics.

0 The optional isdnM bEndpoi nt G oup can be used to specify
Term nal Endpoints. It is required only if there are non-| SDN
endpoi nts defined for a given D channel, or if additiona
information |like Term nal Endpoint ldentifier (TElI) val ues or
Service Profile IDentifiers (SPID) is required to identify a
gi ven | SDN user.

o] The optional isdnM bDirectoryG oup can be used to specify a
list of directory nunbers for each signaling channel. It is
required only if the directory nunbers to be accepted differ
from the isdnSignalingCallingAddress as specified in the
i sdnSi gnal i ngTabl e.

3.2. Relationship to the Interfaces MB

This section clarifies the relationship of this MB to the Interfaces
MB [11]. Several areas of correlation are addressed in the

foll owi ng subsections. The inplenentor is referred to the Interfaces
M B docunent in order to understand the general intent of these

ar eas.

3.2.1. Layering Mdel

An | SDN i nterface usually consists of a D channel and a nunber of B
channel s, all of which are |layered on top of a physical interface.

Furthernore, there are nultiple interface |ayers for each D channel
There are Data Link Layer (LAPD) as well as Network Layer entities.

This is acconplished in this MB by creating a |ogical interface
(ifEntry) for each of the D channel entities and a |ogical interface
(ifEntry) for each of the B channels. These are then correlated to
each other and to the physical interface using the ifStack table of
the Interfaces MB [11].
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| Layer 3|
+--4+ +--+
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| ooks sonething like this:

| | | | | | <== interface to upper
Fo-t Aot Ao -+ oot -+ | ayers, to be provided
| Dch. | | B | | B | by ifStack table
| Layer 2| | channel | | channel
R T ST S S S S +--+ -+
| | | | | | <== attachnent to physica
S S LT + +----+ interfaces, to be provided
| physi cal interface | by ifStack table
| (S/T, Uor T1/E1) |
o e e e e e e e e e e e e e e e +
Mappi ng of B/ D channels to physical interfaces

Each D channel can support multiple Termi nal Endpoints. Termina
Endpoi nts can either be one or multiple I SDN signaling channels, or
channel s supporting X 25 based packet nbde services.

To acconplish this, there can be nultiple Network Layer entities on
top of each | SDN Data Link Layer (LAPD) interface. The detailed
nodel therefore | ooks sonething like this, including interface types
as exanpl es:

+-- - - + -+ -+
| x25pl e| |isdn| |isdn| Term nal Endpoints (X 25 or | SDN)
Tk I e e S s
| | |
| +------ + | | | <== Interface to upper |ayers,
| | +------------ + | | to be provided by ifStack
[ ] ] | | tabl e
+4+- +- ++ +- -+ -+
| 1apd | D channel | dsO| |dsO| B channels
+--+--+ Data Link Layer +-+-+ +-+-+
| | |
T [ o m e e e e e oo +
| dsl or isdns/isdnu
o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo - +
Detail ed interface mapping

IfEntries are maintained for each D channel Network Layer entity
(Term nal Endpoint), for LAPD and for each B channel
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i f

The i fType for a Terninal Endpoint can be isdn(63) for |SDN signaling
channel s or x25pl e(40) for X 25 based packet node services. The

i f Type for D channel Data Link Layer (LAPD) interfaces is |lapd(77).
The i fType for B channels is ds0(81). The ifType for physica
interfaces is the matching I ANA ifType, usually ds1(18) for Primary
Rate interfaces or isdns(75)/isdnu(76) for Basic Rate interfaces.

The ifStackTable is used to map B channels and LAPD interfaces to
physical interfaces and to nmap D channel Network Layer interfaces
(Term nal Endpoints) to LAPD.

In the exanpl e given above, the assignnment of index values could for
exanpl e be as foll ows:

ndex if Type | SDN M B t abl es Description
i ndexed by ifl ndex

1 i sdns(75) i sdnBasi cRat eTabl e Basic Rate physical interface

2 | apd(77) i sdnLapdTabl e LAPD interface

3 x25pl e(40) i sdnEndpoi nt Tabl e X. 25 Packet Layer

4 i sdn(63) i sdnSi gnal i ngTabl e |1 SDN signaling channel #1
i sdnEndpoi nt Tabl e

5 i sdn(63) i sdnSi gnal i ngTabl e | SDN si gnaling channel #2
i sdnEndpoi nt Tabl e

6 ds0(81) i sdnBear er Tabl e B channel #1

7 ds0(81) i sdnBear er Tabl e B channel #2

8 ppp(23) peer entry #1 (see bel ow)

9 ppp(23) peer entry #2 (see bel ow)
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The corresponding ifStack table entries would then be:
i fStackTabl e Entries

H gher Layer LowerLayer

CO~NOUPPWNPFRPOOOOO
NORFRPFPNNMNMNPFPOOOOT~W

Mappi ng of B channels to upper interface layers is usually done using
the Dial Control MB. For exanple, mapping on top of B channels mni ght
| ook as follows:

_______________________________________________________ +
Net wor k Layer Protocol |
------ I I L T i e L L
| | | | | | | | | | <== appears active
+-+ +-+ +-+ +-+ +-+ +-+ +-+ +-+ +-+ +-+
| PPP | | PPP | | F/R| | PPP | | F/R|
| for | | for | | for | | for | | for | ifEntry with
| Peer 1] | Peer 2| | switch | Peer 3| | switch shadow Peer Entry
| I I A1 1 B |
+-+ +-+ +-+ +-+ +-+ +-+ +-+ +-+ +-+ +-+
| | | | <== sone actually are
R S S e i et I S R S e T e =
| 8 (| B || B || B || B |
| channel | | channel | |channel| |channel| |channel |
I e ek i i T e e e e o
|| || || || ||
------ B T T T T I S S
Basic/Primary Rate Interface |
_______________________________________________________ +

Mapping of IP interfaces to Called Peers to B Channels
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In this nodel, ifEntries are naintained for each peer. Each peer is
required to have an associated ifEntry. This interface can be of any
kind, e.g. PPP or LAPB.

The Dial Control M B can be used for all types of demand-access
interfaces, e.g., |ISDN, nodens or X 25 virtual connections.

3.2.2. ifTestTable
The ifTest Table is not supported by this MB.
3.2.3. ifRcvAddressTabl e
The i f RcvAddressTabl e is not supported by this MB.
3.2.4. ifEntry
3.2.4.1. ifEntry for a Basic Rate hardware interface
The ifGeneral Goup is supported for Basic Rate hardware interfaces.

i f Tabl e Conment s

i flndex Each |1 SDN Basic Rate hardware interface is
represented by an ifEntry.

i f Descr Textual port description
i f Type The | ANA val ue of isdns(75) or isdnu(76),
whi chever is appropriate.
i f Speed The overall bandwi dth of this interface.
i f PhysAddr ess Return an enpty string.
i f Admi nSt at us The administrative status of the | SDN interface.
i f Oper St at us The current operational status of this interface.
The operational status is dormant(5) if
the interface is in standby node, i.e. connected

to the network, but w thout call activity.

The operational status is down(2) if the hardware
has detected that there is no |layer 1 connection
to the switch.

For other values, refer to the Interfaces MB.

i f Last Change Refer to the Interfaces M B.
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i fLi nkUpDownTr apEnabl e
Refer to the Interfaces MB.

i f Connect or Present
Refer to the Interfaces M B.

i fH ghSpeed Return zero.
i f Nare Refer to the Interfaces M B.
3.2.4.2. ifEntry for a B channel

The ifEntry for a B channel supports the ifGeneral Goup of the
Interfaces M B.

i f Tabl e Comment s
i f1ndex Each | SDN B channel is represented by an ifEntry.
i f Descr Textual port description.
i f Type The | ANA val ue of ds0(81).
i f Speed The bandwi dth of this B channel.
Usual ly, this is the value of 56000 or 64000.
i f PhysAddr ess Return an enpty string.
i f Admi nSt at us The administrative status of this interface.
i f Oper St at us The current operational status of this interface.

Note that dornmant(5) is explicitly being used

as defined in the Interfaces MB.

For other values, refer to the Interfaces MB.
i f Last Change Refer to the Interfaces MB.

i fLi nkUpDownTr apEnabl e
Refer to the Interfaces MB.

i f Connect or Present
Refer to the Interfaces MB.

i f H ghSpeed Return zero.

i f Name Refer to the Interfaces M B.
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3.2.4.3. ifEntry for LAPD (D channel Data Link Layer)

The ifEntry for LAPD (D channel Data Link Layer) supports the
i fGeneral G oup and the ifPacketGoup of the Interfaces MB.

i f Tabl e Comrent s

i flndex Each | SDN D channel Data Link |layer is represented
by an ifEntry.

i f Descr Textual port description

i f Type The | ANA val ue of |apd(77).

i f Speed The bandwi dth of this interface. Usually, this is

the val ue of 16000 for basic rate interfaces or
64000 for primary rate interfaces.

i f PhysAddr ess Return an enpty string.
i f Adm nSt at us The adninistrative status of this interface.
i f Oper St at us The current operational status of the | SDN

LAPD i nterface. The operational status is
dormant (5) if the interface is in standby node
(see Q931 [8], Annex F, D channel backup
procedures).

For other values, refer to the Interfaces MB.

i f Last Change Refer to the Interfaces MB.

i fLi nkUpDownTr apEnabl e
Refer to the Interfaces MB.

i f Connect or Present
Refer to the Interfaces MB.

i f H ghSpeed Return zero.
i f Narre Refer to the Interfaces MB.
ifMu The size of the largest frane which can be

sent/received on this interface,

specified in octets. Usually, this is the
default value of 260 as specified in Q921
[6], chapter 5.9.3.
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iflnCctets The total nunber of octets received on this
interface.
i fl nUcast Pkt s The nunber of franes received on this interface

whose address is not TElI=127.

i fl nNUcast Pkt s Deprecated. Return the nunber of franes
received on this interface with TEl =127.

iflnMulti cast Pkts Return zero.

i fl nBroadcast Pkts Return the nunber of franmes received
on this interface with TEl =127.

i flnD scards The total nunber of received franmes which have
been di scar ded.
The possi bl e reasons are: buffer shortage.

iflnErrors The nunber of inbound franmes that contained
errors preventing themfrom being deliverable
to LAPD.

i fI nUnknownPr ot os The nunber of frames with known TEl, but unknown
SAPlI (Service Access Point ldentifier,
see Q921 [6], chapter 3.3.3).

i fQutCctets The total nunber of octets transmitted on this
i nterface.

i f Qut Ucast Pkts The nunber of frames transmtted on this
i nterface whose address is not TEl=127.

i f Qut NUcast Pkt s Deprecated. Return the nunber of franes
transmitted on this interface with TEI =127.

i f Qut Mul ticastPkts
Return zero.

i f Qut Broadcast Pkts
Return the nunber of franes transmtted
on this interface with TEl =127.

i f Qut Di scards The total nunber of outbound franes which
wer e di scarded. Possi bl e reasons are:
buf f er shortage.

ifQutErrors The nunber of franes which could not be
transnmitted due to errors.
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Deprecated. Return zero

Deprecated. Return {O O}.

3.2.4.4. ifEntry for a signaling channe

The ifEntry for a signaling channel supports the ifGeneral G oup and
the ifPacket Goup of the Interfaces MB.

i f Tabl e Comment s
i f1ndex Each | SDN si gnaling channel is represented by
an ifEntry.
i f Descr Textual port description
i f Type The | ANA val ue of isdn(63).
i f Speed The bandwi dth of this signaling channel. Usually,

i f PhysAddr ess

i f Adm nSt at us

i f Oper St at us

i f Last Change

this is the sane value as for LAPD, i.e. 16000
for basic rate interfaces or 64000 for prinmary rate
i nterfaces.

The | SDN address assigned to this signaling channel
This is a copy of isdnSignalingCallingAddress.

The adninistrative status of the signaling channel
The current operational status of this signaling
channel . The operational status is dornmant(5) if
the signaling channel is currently not activated.
For other values, refer to the Interfaces MB.

Refer to the Interfaces M B.

i fLi nkUpDownTr apEnabl e

i f Connect or Present

i f H ghSpeed

i f Nane

Roeck

Refer to the Interfaces MB.

Refer to the Interfaces M B.
Return zero.

Refer to the Interfaces M B.
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The size of the largest frane which can be
sent/received on this signaling channel,
specified in octets. Usually, this is the
default value of 260 as specified in Q 921
[6], chapter 5.9.3.

The total nunber of octets received on this
si gnal i ng channel .

The nunber of frames received which are targeted
to this channel.

Deprecated. Return the nunber of franes
received on this signaling channel with TElI=127.

Return zero.

Return the nunber of franmes received
on this signaling channel with TEl =127.

The total nunmber of received franmes which have been
di scar ded.

The possi bl e reasons are: buffer shortage.

The nunber of inbound franes that contained

errors preventing themfrom being deliverable

to the signaling channel.

Return zero.

The total nunber of octets transmtted on this
si gnal i ng channel.

The nunber of frames transmitted on this
si gnal i ng channel whose address is not TEI=127.

Deprecated. Return the nunber of franes
transmitted on this signaling channel with TEl =127.

Return zero.

Return the nunber of franmes transnitted
on this signaling channel with TElI=127.
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i f Qut Di scards The total nunber of outbound franes which
wer e di scarded. Possi bl e reasons are:
buf f er shortage.

ifQutErrors The nunber of franes which could not be
transmitted due to errors.

ifQutd en Deprecated. Return zero.
i fSpecific Deprecated. Return {0 0}.

3.3. Relationship to other MBs

3.3.1. Relationship to the DS1/E1 MB
| mpl enentation of the DS1/E1 M B [12] is not required for supporting
this MB. It is however recommended to inplenent the DS1/E1 M B on
entities supporting Primary Rate interfaces.

3.3.2. Relationship to the DSO and DSOBundl e M Bs
| mpl enentation of the DSO M B [13] is optional.
| mpl enent ati on of the DSOBundle M B [13] may be required only if
hyperchannel s are to be supported, depending on the nultiplexing
schene used in a given inplenentation. See chapter 3.4.2 for details
on how to inplenent hyperchannels.

3.3.3. Relationship to the Dial Control MB
| mpl enentation of the Dial Control MB [15] is required.

3.4. |ISDN interface specific information and inplenentation hints

3.4.1. |1SDN | eased |ines
| SDN | eased lines can be specified on a per-B-channel basis. To do
so, the val ue of isdnBearerChannel Type has to be set to | eased(2).
There is no signaling protocol support for |eased |ine B channels,

since there is no signaling protocol action for these kinds of
i nterfaces.
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If there is no signaling support available for an I SDN interface,
this nmust be specified in the appropriate interface specific table.
For Basic Rate interfaces, isdnBasicRateSignal Mode of

i sdnBasi cRat eTabl e nmust be set to inactive(2). For Primary Rate

i nterfaces, dsx1Si gnal Mode of dsxl1ConfigTable in DS1/E1 MB [12] nust
be set to none(l). There are no isdnLapdTabl e or isdnSignalingTable
entries for such interfaces.

Dependi ng on the leased Iine type and the service provider, the D
channel can be used for data transfer. |If this is the case the D
channel interface type is ds0(81) instead of lapd(77) and its usage
is identical to B channel usage if there is no signaling channe
avai |l abl e.

For a Primary Rate interface which is entirely used as a | eased line,
there is no | SDN specific information available or required. Such
| eased lines can entirely be handl ed by the DS1/E1 M B.

3.4.2. Hyperchannel s

The active switch protocol defines if hyperchannels are supported,
and the actual support is inplenmentation dependent. Hyperchanne
connections will be requested by the interface user at call setup
tinme, e.g. by the peer connection handling procedures.

In the ISDN M B, the isdnBearerMiltirate object of isdnBearerTable
can be used to check if hyperchannels are being used for an active
call.

I f hyperchannel s are being used, multipl exing between the
encapsul ati on | ayer and the B channels is required, since there is
one encapsul ation layer interface connected to several B channe
interfaces. This can be acconplished in two ways.

o] The DSOBundle M B [13] can be used to provide the nultipl exing.
See the DSOBundl e M B docunent for details.

o] The if StackTabl e can be used to provide the multiplexing. In
this case, there are several ifStackTable entries with the sane
val ue of HigherlLayer, and different val ues of LowerlLayer.

It is up to the inplenentor to decide which nultiplexing schene to

use.

Each hyperchannel call is treated as one call in the

i sdnSi gnal i ngSt at sTabl e, i ndependent of the nunber of B channels
i nvol ved.
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3. 4.

For a hyperchannel call, all objects in the isdnBearerTable entries
related to this call (i.e., all isdnBearerTable entries associated to
B channel s used by the hyperchannel) have identical values. The

rel ated objects in the isdnBearerTable are:

sdnBear er Peer Addr ess
sdnBear er Peer SubAddr ess
sdnBearerCal | Origin
sdnBear er | nf oType
sdnBearerMul tirate
sdnBear er Cal | Set upTi me
sdnBear er Cal | Connect Ti ne
sdnBear er Char gedUni ts

3. D channel backup and NFAS trunks

D channel backup is defined in Q931 [8], Annex F. It describes Non-
Associ ated signaling and its use and functionality is basically
identical to Non Facility Associated Signaling (NFAS) trunks.

Non Facility Accociated Signaling (NFAS) basically nmeans that a D
channel on a PRI interface is used to nanage calls on other PR
trunks. This is required in North Anerica for Hl1l channels, since
all 24 tine slots are being used for B channels.

According to Q 931, Annex F, the D channel backup feature can be
provi ded on a subscription basis and is network dependent. The D
channel backup procedure is described in detail in Q931

For D channel backup, the controlling isdnSignalingTable entry is

| ayered on top of all attached LAPD interfaces. This layering is
done using the ifStack table. There is only one active LAPD
interface, however. Inactive LAPD interfaces have an if OperStatus of
dor mant (5) .

NFAS trunks are al so handl ed using the ifStack table. In this case, a
signaling channel is layered on top of a LAPD interface as well as on
top of all physical interfaces which are controlled by the signaling
channel , but do not supply a D channel

3.4.4. X 25 based packet-node service in B and D channel s

X. 25 based packet node service over B channels can be handl ed using
the Dial Control MB by creating an appropriate peer entry. The peer
entry ifType can then be x25(5), thus providing access to X 25
service.
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X. 25 based packet node service over D channels can be handl ed by
creating an ifEndpointTable entry with an isdnEndpointlfType of
x25pl e(40). The upper protocol l|layers can then be attached to this
interface using the ifStack table.

3.4.5. SPID handling

Service Profile IDentifiers (SPIDs) are defined for BRI interfaces

only, and being used in North Anmerica. SPIDs are required for DM5-
100, NI-1 and NI -2, and are optional for 5ESS. A switch can define
up to 8 SPIDs per BRI

Each Terni nal Endpoint has a SPID assigned. It is normally built
fromthe party nunber (calling address for outgoing calls) with a
nunber of digits prepended and appended. Since each network appears
to be different, both the calling address and the SPID have to be

st ored.

The SPID identifies the particular services that have been
provisioned for a termnal. If there are two B channels on a BRI
there can be two SPIDs, one for each of the two B channels. There
can also be a single SPID, providing access to both B channels.

The SPID gets registered with the switch after |ink establishnent.
There is one data link for each SPID. As part of term na
registration, an EID (Endpoint IDentifier) is defined by the switch.
On inconing calls, the switch nay provide the EID, a called party
nunber, or both, depending on the |ISDN code inplenented in the

swi tch.

The EID has two bytes: USID (User Service IDentifier) and TID
(Terminal IDentifier). These are | ater used by sone of the software
versions running on the switch side (e.g. conpliant with N -1, 5ESS
custom) to broadcast SETUP nessages with these included, so the
correct endpoint would accept the call. OQher switch software
versions identify the endpoint with the Called Party Nunber.

In the ISDN M B, the SPID can be entered using the i sdnEndpoint Spid
obj ect of isdnEndpoint Table. The isdnSignalingCallingAddress,

al ready being used to specify the calling nunber, cannot be used to
record the SPID since the values of the SPID and the Calling Address
may differ and both may be required to be present.

3.4.6. dosed User Goups
O osed User Groups (CUG, as defined in I.255.1 [14], are supported

for circuit node calls by ETSI (ETS 300 138) and 1TR6. In these
net wor ks, an | SDN address can have one or nore Cl osed User G oups
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assigned. |If there is nore than one Cosed User Goup assigned to a
gi ven address, one of those is the preferred O osed User G oup. For
such addresses, only calls from assigned C osed User G oups are
accepted by the network.

Thus, Cosed User Groups are a paraneter for peer entries and are
defined in the Dial Control MB. A peer entry attached to a C osed
User Group has to point to an | SDN interface which is attached to the
Cl osed User Group in question

3.4.7. Provision of point-to-point |ine topology

In the | SDN standards, there are two different neanings for the term
"poi nt-to-point".

In |1 SDN standards, the term point-to-point are usually used for data
link connections, i.e. layer 2 connections, where each |ayer 2
connection fromthe TE to the network is a single point-to-point
connection. Miltiple connections of this kind nmay exist on one
physi cal (layer 1) connection, however, and in case of Basic Rate
interfaces there may be several TE s connected to one physical line
to the network.

The second neaning of "point-to-point" refers to the |ine topol ogy,
i.e. to layer 1 connections. For Primary Rate interfaces, the line
topol ogy is always point-to-point. For Basic Rate interfaces, |ayer
1 point-to- point connections do exist in several countries, usually
bei ng used for connecting PBX systenms to the network.

The second neaning (layer 1 connections) is what will be referred to
as "point-to-point" connection throughout this docunent.

For Basic Rate interfaces, the isdnBasi cRateTabl e object
i sdnBasi cRat eLi neTopol ogy can be used to select the Iine topol ogy.

3.4.8. Speech and audi o bearer capability information el ements

The obj ects speech(2), audio031(6) and audi 07(7), as being used in

i sdnBearer| nfoType, refer to the Speech, 3.1 kHz Audio and old 7 kHz
Audi o (now Miulti-use) bearer capabilities for 1SDN, as defined in
Q931 [8], chapter 4.5.5, octet 3 of bearer capability information
el ement .

These capabilities are signaling artifices that allow networks to do

certain things with the call. It is up to the network to deci de what
to do.
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The Speech Bearer Capability neans that speech is being carried over
the channel, as in two people talking. This would be POTS-type
speech. The network rmay conpress this, encrypt it or whatever it
wants with it as long as it delivers POTS quality speech to the other
end. In other words, a nodemis not guaranteed to work over this
connecti on.

The 3.1 kHz Audio capability indicates that the network carries the
3.1 kHz bandw dt h across the network. This would (theoretically)
al | ow nodem signals to be carried across the network. In the US, the
network automatically enters a capability of 3.1 kHz Audio on calls
comng into the I SDN froma POTS network. This capability restricts
the network frominterfering with the data channel in a way that
woul d corrupt the 3.1 kHz Voi ceBand dat a.

7 kHz Audio was neant to signal the use of a higher quality audio
connection (e.g., music fromradio). It was changed to Milti-Use
capability to allowit to be used for video-conferencing with fal
back to audio.

In sone cases, the Speech or 3.1 kHz Bearer Capability provides a 56
kbit/s data path through the network. Therefore, sone people are
setting up calls with the Speech or 3.1 kHz BC and transm tting 56
kbit/s data over the connection. This is usually to take advantage
of favorable tariffs for Speech as opposed to Data.

On the inconing side, the equipnment is usually configured to ignore
the Bearer Capability and either answer all Speech calls as 56 kbit/s
data or to use one Directory Number for real speech and another for
dat a.

3.4.9. Attaching incomng calls to router ports

In I1SDN, there are several ways to identify an inconming call and to
attach a router port to this call.

o} The call can be identified and attached to a router port using
the I SDN Calling Address, that is, the peer |SDN address. Since
the peer address is defined in a Dial Control M B configuration
entry for this peer, this would be the nost natural way to
attach an incomng call to a router port.

In this configuration, only a single isdnSignalingTable entry is
requi red for each physical ISDN interface. Unfortunately, the

| SDN Cal i ng Address is not available in all countries and/or
switch protocols. Therefore, other nmeans for attaching incomn ng
calls to router ports nust be provided.
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o} The call can also be identified and attached to a router port
using the I SDN Called Address. |In this case, a distinct |SDN
address or subaddress nust be specified for each of the router
ports. This can be acconplished in the | SDN M B by creating a
i sdnSi gnal i ngTabl e entry for each of the router ports, and by
connecting Dial Control MB peer entries to the thereby created
interface using the dial CtlPeerCfgLowerlf object of
di al Ct| Peer Cf gTabl e.

If this type of router port identification is used in an

i npl ementation, it is up to the inplenentor to decide if there
shoul d be distinct TElI val ues assigned for each of the

i sdnSi gnal i ngTabl e entries. For this reason, the

i sdnEndpoi nt Tabl e pernmits specifying the same TElI value in
multiple entries. It is recomended to use dynanic TEl

assi gnnent whenever possible.

The i npl enmentor should be aware that this type of configuration
requires a lot of configuration work for the custonmer, since an
entry in isdnSignalingTable nust be created for each of the
router ports.

o] Incomng calls can also be identified and attached to router
ports using a higher layer functionality, such as PPP
authentication. Defining this functionality is outside the
scope of this docunent.

3.4.10. Usage of isdnM bDirectoryGoup and isdnDirectoryTable

In sone switch protocol or PBX inplenentations, the Called Nunber
Information El enent on inconing calls can differ fromthe Calling
Nunmber on outgoing calls. Sonetines, the Called Nunmber can be
different for incom ng Local Calls, Long Distance Calls and
International Calls. For Hunt G oups, the Called Nunber can be any
of the nunbers in the Hunt G oup.

The i sdnDirectoryTabl e can be used to specify all these nunbers.

Entries in the isdnDirectoryTabl e are al ways connected to specific
i sdnSi gnal i ngTabl e entries. No ifEntry is created for

i sdnDi rectoryTable entries. Therefore, the isdnDirectoryTabl e can
not be used to attach inconmng calls to router ports. For router

port identification, isdnSignalingTable entries should be created

i nst ead.
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4., Definitions
| SDN-M B DEFINITIONS ::= BEG N

| MPORTS

MODULE- | DENTI TY,
NOTI FI CATI ON- TYPE,
OBJECT- TYPE,
Count er 32,
Gauge32,
I nt eger 32

FROM SNWVPv2- SM
Di splayString,
Tr ut hVval ue,
Ti meSt anp,
RowsSt at us,
Test Andl ncr,
TEXTUAL- CONVENTI ON

FROM SNWVPv2- TC

MODUL E- COMPLI ANCE,
OBJECT- GROUP,
NOTI FI CATI ON- GROUP

FROM SNWVPv 2- CONF
i f1ndex,
I nt erfacel ndex

FROM | F-M B
| ANAI f Type

FROM | ANAI f Type-M B
transmn ssi on

FROM RFC1213- M B;

i sdnM b MODULE- | DENTI TY
LAST- UPDATED "9609231642Z" -- Sep 23, 1996
ORGANI ZATI ON "I ETF | SDN M B Wbrki ng G oup"”
CONTACT- | NFO

" CGuent er Roeck

Postal : cisco Systens
170 West Tasman Drive
San Jose, CA 95134

UsS A
Phone: +1 408 527 3143
E-mai |l : groeck@i sco. cont

DESCRI PTI ON
"The M B nodul e to describe the
managenent of | SDN i nterfaces."
::={ transmission 20 }

-- The |1 SDN hardware interface (BRI or PRI) is represented
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-- by a nedia specific ifEntry.

-- For basic rate lines, the media specifics for the physical interface
-- is defined in the physical interface group of the | SDN M B.

-- The ifType for physical basic rate interfaces is isdns(75)

-- or isdnu(76), whichever is appropriate.

-- For primary rate, the nedia specifics are defined in the Trunk
-- MB and the ifType has a value of ds1(18).

-- Each signaling channel is represented by an entry

-- in the isdnSignalingTable.

-- The signaling channel has an ifType val ue of isdn(63).

-- Each B channel is also represented as an entry

-- in the ifTable. The B channel s have an ifType val ue

-- of ds0(81).

-- This nodel is used while defining objects and tables

-- for managenent.

-- The 1SDN M B all ows sub-layers. For exanple, the data transfer
-- over a B channel nay take place with PPP encapsul ation. Wile the
-- | SDN M B describes the D and B channels, a nedia specific MB
-- for PPP can be used on a |l ayered basis. This is as per

-- the interfaces MB.

-- Textual conventions

| sdnSi gnal i ngProt ocol ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"This data type is used as the syntax of the
i sdnSi gnal i ngProt ocol object in the
definition of ISDN-MB' s isdnSignalingTabl e.

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

I nternet Network Managenent 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)."

SYNTAX | NTEGER {
ot her (1), -- none of the follow ng
dss1(2), -- ITUDSSL (fornmerly CCITT) Q931
etsi(3), -- Europe / ETSI ETS300-102

-- plus supplenentary services
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(ETSI 300- xxx)
note that NET3, NET5 define
test procedures for ETS300-102
and have been repl aced by
I-CTR 3 and | -CTR 4.
dass2(4), U K / DASS2 (PRI)
ess4(5), U S A | AT&T 4ESS
ess5(6), U S A |/ AT&T 5ESS
dns100(7), US. A / Northern Tel ecom DM5100
dns250(8), U S. A / Northern Tel ecom DM5250
ni 1(9), U S.A / National ISDN 1 (BRI)
ni 2(10), U S. A / National ISDN 2 (BRI, PRI)
ni 3(11), U S. A / next one
vn2(12), France VN2
vn3(13), France / VN3
vn4(14), France / VN4 (ETSI with changes)
vn6( 15), France / VN6 (ETSI w th changes)
delta docunent CSE P 10-21 A
test docunent CSE P 10-20 A
kdd(16), Japan / KDD
i Ns64(17), Japan / NIT | NS64
i ns1500( 18), Japan / NIT I NS1500
itr6(19), Germany/ 1TR6 (BRI, PRI)
cornet (20), Germany/ Si enens Hi Com CORNET
ts013(21), Australia / TS013
(formerly TPH 1962, BRI)
ts014(22), Australia / TS014
(formerly TPH 1856, PRI)
gsi g(23), QSIG
SWi ssnet 2(24), Swi ssNet - 2
SWi ssnet 3(25) Swi ssNet - 3
}
-- Isdn Mb objects definitions
i sdnM bObj ects OBJECT IDENTIFIER ::= { isdnMb 1}

-- | SDN physical interface group

-- This group describes physi cal

i sdnBasi cRat eGr oup

i sdnBasi cRat eTabl e OBJECT- TYPE
SYNTAX

STATUS
DESCRI PTI ON

current

Roeck
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basic rate interfaces.

OBJECT I DENTIFIER ::= { isdnM bCbjects 1 }

SEQUENCE CF | sdnBasi cRat eEntry
MAX- ACCESS not -accessi bl e
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"Tabl e contai ning configurati on and operationa
paraneters for all physical Basic Rate
interfaces on this nmanaged device."

::={ isdnBasicRateGoup 1 }

i sdnBasi cRat eEntry OBJECT- TYPE
SYNTAX | sdnBasi cRat eEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the | SDN Basic Rate Table."
I NDEX { iflndex }
::={ isdnBasicRateTable 1 }

| sdnBasi cRat eEntry ::= SEQUENCE {
i sdnBasi cRat el f Type | NTEGER
i sdnBasi cRat eLi neTopol ogy | NTEGER
i sdnBasi cRat el f Mbde | NTEGER,
i sdnBasi cRat eSi gnal Mode | NTEGER

}

i sdnBasi cRat el f Type OBJECT- TYPE
SYNTAX | NTEGER {
i sdns(75),
i sdnu(76)

}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"The physical interface type. For 'S/T interfaces,
al so called 'Four-wire Basic Access |nterface’
the value of this object is isdns(75).
For U interfaces, also called 'Two-wire Basic
Access Interface’, the value of this object is
i sdnu(76)."
::={ isdnBasicRateEntry 1 }

i sdnBasi cRat eLi neTopol ogy OBJECT- TYPE
SYNTAX | NTEGER {
poi nt ToPoi nt (1),
poi nt ToMul ti poi nt (2)

}
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON
"The line topology to be used for this interface.
Note that setting isdnBasicRatelfType to isdns(75)
does not necessarily nean a |line topol ogy of

Roeck St andards Track [ Page 24]



RFC 2127 | SDN M B March 1997

poi nt-to-nmultipoint."
::={ isdnBasicRateEntry 2 }

i sdnBasi cRat el f Mode OBJECT- TYPE

SYNTAX | NTEGER {
te(1),
nt (2)
}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"The physical interface node. For TE node, the val ue
of this object is te(l). For NT node, the val ue
of this object is nt(2)."

::={ isdnBasicRateEntry 3 }

i sdnBasi cRat eSi gnal Mode OBJECT- TYPE
SYNTAX | NTEGER {
active(l),
i nactive(2)

}

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"The signaling channel operational node for this interface.
If active(l) there is a signaling channel on this
interface. If inactive(2) a signaling channel is
not avail able.”

::={ isdnBasicRateEntry 4 }

-- The B channel (bearer channel) group

-- Note that disconnects can explicitely be handl ed using the

-- ifStack table. If a connection is to be disconnected,

-- the according ifStack entry has to be renoved.

-- More specifically, the ifStackTabl e entry which binds the high-Ilayer
-- ifTable entry (and related dial Ctl NorCfgTable entry) to the

-- B channel ifTable entry (and rel ated i sdnBearer Tabl e entry)

-- during an active call has to be renoved

i sdnBear er G oup OBJECT IDENTIFIER ::= { isdnM bQbjects 2 }
i sdnBear er Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF | sdnBearerEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table defines port specific operational, statistics
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and active call data for

| SDN B channel s.
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Each entry

in this table describes one B (bearer) channel."

::={ isdnBearerGoup 1}

i sdnBearer Entry OBJECT- TYPE

SYNTAX | sdnBearerEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Qperationa
one port. A port is a single B

I NDEX { iflndex }
::={ isdnBearerTable 1 }

| sdnBearerEntry :: =

SEQUENCE {
i sdnBear er Channel Type
sdnBear er Oper St at us
sdnBear er Channel Nunber
sdnBear er Peer Addr ess
sdnBear er Peer SubAddr ess
sdnBearerCal | Origin
sdnBear er | nf oType
sdnBearerMil tirate
sdnBear er Cal | Set upTi me
sdnBear er Cal | Connect Ti ne
sdnBear er Char gedUni t s

}

i sdnBear er Channel Type
SYNTAX | NTEGER {
di al up(1),
| eased(2)

OBJECT- TYPE

}

MAX- ACCESS

STATUS

DESCRI PTI ON
"The B channel type.
to a dialup line,
dialup(l).

read-wite
current

In this case, it is

an associ ated si gnaling channel

is connected to a | eased Iine,
a val ue of |eased(2). For
is no signaling channe
::={ isdnBearerEntry 1}
i sdnBear er Oper St at us OBJECT- TYPE
SYNTAX | NTEGER {

Roeck St andards Track

I f the B channel
this object has a val ue of

| eased | i ne B channel s,
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| NTEGER,

| NTEGER,

| NTEGER,

Di splayString,
Di splayString,
| NTEGER,

| NTEGER,

Trut hval ue,

Ti meSt anp,

Ti meSt anp,
Gauge32

i's connected

control I ed by

If the B channel

this object has

t here
avai |l abl e. "
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ide(l1),
connecting(2),
connect ed(3),
active(4)

}
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON
"The current call control state for this port.
idle(l): The B channel is idle

No call or call attenpt is going on
connecting(2): A connection attenpt (outgoing call)
is being made on this interface.

connected(3): An incoming call is in the process
of validation.
active(4): A call is active on this interface."

::={ isdnBearerEntry 2 }

i sdnBear er Channel Nunber OBJECT- TYPE
SYNTAX | NTEGER (1..30)
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The identifier being used by a signaling protoco
to identify this B channel, also referred to as
B channel nunber. If the Agent al so supports the DSO M B,
t he val ues of isdnBearer Channel Nunmber and dsx0DsONunber
nmust be identical for a given B channel."
::={ isdnBearerEntry 3}

i sdnBear er Peer Addr ess OBJECT- TYPE
SYNTAX  DisplayString
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The | SDN address the current or last call is or was
connected to.

In sone cases, the format of this information can not
be predicted, since it largely depends on the type

of switch or PBX the device is connected to. Therefore,
the detailed format of this information is not
specified and is inplenentati on dependent.

I f possible, the agent should supply this infornmation

using the E. 164 format. In this case, the nunber nust
start with "+ . OQherw se, | A5 nunber digits nust be used.
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If the peer | SDN address is not avail abl e,
this object has a length of zero."
REFERENCE
"ITUT E 164, Q 931 chapter 4.5.10"
::={ isdnBearerEntry 4 }

i sdnBear er Peer SubAddr ess OBJECT- TYPE
SYNTAX  DisplayString
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The | SDN subaddress the current or last call is or was
connected to.

The subaddress is an user supplied string of up to 20
| A5 characters and is transmtted transparently through
t he network.

If the peer subaddress is not available, this object
has a length of zero."

REFERENCE
"ITUT 1.330, Q931 chapter 4.5.11"

::={ isdnBearerEntry 5}

i sdnBearerCal |l Origin OBJECT- TYPE
SYNTAX | NTEGER {
unknown( 1),
originate(2),
answer (3),
cal | back(4)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The call origin for the current or last call. If since
system startup there was no call on this interface,
this object has a value of unknown(1)."

::={ isdnBearerEntry 6 }

i sdnBear er | nf oType OBJECT- TYPE
SYNTAX | NTEGER {
unknown( 1),
speech(2),
unrestrictedDigital (3), -- as defined in Q931
unrestrictedDigital 56(4), -- with 56k rate adaption
restrictedDigital (5),
audi 031(6), -- 3.1 kHz audio
audi o7(7), -- 7 kHz audio

Roeck St andards Track [ Page 28]



RFC 2127 | SDN M B March 1997

vi deo( 8),
packet Swi t ched(9)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The Information Transfer Capability for the current
or last call.

speech(2) refers to a non-data connection, whereas
audi 031(6) and audi o7(7) refer to data node connecti ons.

Note that Q 931, chapter 4.5.5, originally defined
audi 07(7) as '7 kHz audi o’ and now defines it as
"Unrestricted digital information with tones/
announcenent s’

If since systemstartup there has been no call on this
interface, this object has a val ue of unknown(1)."
REFERENCE
"Q 931 [8], chapter 4.5.5, octet 3 of bearer capability
i nformati on el enent, conbined with the User Rate
(as defined in octets 5 and 5a to 5d), if rate adaption
i s being used."
::={ isdnBearerEntry 7 }

i sdnBearerMul tirate OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This flag indicates if the current or last call used

nmul tirate. The actual information transfer rate,
in detail specified in octet 4.1 (rate nultiplier),
is the sumof all B channel ifSpeed val ues for
t he hyper channel

If since systemstartup there was no call on this
interface, this object has a value of false(2)."
REFERENCE
"Q 931 [8], chapter 4.5.5."
::={ isdnBearerEntry 8 }

i sdnBear er Cal | Set upTi e OBJECT- TYPE
SYNTAX Ti meSt anp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
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"The val ue of sysUpTi ne when the | SDN setup nessage for
the current or last call was sent or received. |If since
system startup there has been no call on this interface,
this object has a value of zero."

::={ isdnBearerEntry 9 }

i sdnBear er Cal | Connect Ti ne OBJECT- TYPE

SYNTAX Ti meSt anp

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The val ue of sysUpTi ne when the | SDN connect nessage for
the current or last call was sent or received. |If since
system startup there has been no call on this interface,
this object has a value of zero."

::={ isdnBearerEntry 10 }

i sdnBear er ChargedUni ts OBJECT- TYPE
SYNTAX Gauge32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of charged units for the current or |ast
connection. For inconmng calls or if charging infornmation
is not supplied by the switch, the value of this object
is zero."
::={ isdnBearerEntry 11 }

-- | SDN signaling group
i sdnSi gnal i ngGroup OBJECT IDENTIFIER ::= { isdnM bbjects 3 }

-- signaling channel configuration table

-- There is one entry in this table for each Term nal Endpoi nt
-- (l'ink layer connection to the switch).

-- Usually, there is one endpoint per D channel. In sone

-- cases, however, there can be multiple endpoints.

-- Thus, entries in this table can be created and del et ed.

-- This also neans the creation of an associated ifEntry.

-- D channel backup and NFAS trunks are handl ed using the

-- ifStack table.

-- In case of D channel backup, there are multiple

-- Data Link Layer (LAPD) interfaces. Only one interface is

-- active; all others are dormant(5).

-- In case of NFAS trunks, one lower interface is the

-- LAPD interface, while the other |ower interfaces are physica
-- interfaces.
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-- |If directory nunber and calling address differ from each other
-- or nultiple directory nunbers are bei ng used,

-- the isdnDirectoryTabl e has to be used to enter such

-- directory nunbers

i sdnSi gnal i ngGet | ndex OBJECT- TYPE

SYNTAX Test Andl ncr
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"The reconmended procedure for selecting a new index for
i sdnSi gnal i ngTabl e row creation is to GET the val ue of
this object, and then to SET the object with the same
value. |If the SET operation succeeds, the nanager can use
this value as an index to create a newrowin this table."
REFERENCE
"RFC1903, Test Andl ncr textual convention.”
::={ isdnSignalingGoup 1}

i sdnSi gnal i ngTabl e OBJECT- TYPE

SYNTAX SEQUENCE CF | sdnSignal i ngEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"I SDN si gnaling table containing configuration and
operational paranmeters for all |SDN signaling

channel s on this managed device."
::={ isdnSignalingGoup 2}

i sdnSi gnal i ngEntry OBJECT- TYPE

SYNTAX | sdnSi gnal i ngEntry
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON

"An entry in the | SDN Signaling Table. To create a new
entry, only isdnSignalingProtocol needs to be specified
bef ore i sdnSi gnal i ngSt at us can becone active(1)."

I NDEX { isdnSignalinglndex }
::={ isdnSignalingTable 1}

sdnSi gnal i ngBchannel Count | nt eger 32,
sdnSi gnal i ngl nf oTr apEnabl e | NTEGER

I sdnSi gnal i ngEntry ::= SEQUENCE {
i sdnSi gnal i ngl ndex | NTEGER
i sdnSi gnal i ngl f I ndex I nt erfacel ndex,
i sdnSi gnal i ngPr ot ocol | sdnSi gnal i ngPr ot ocol
i sdnSi gnal i ngCal | i ngAddress Di spl ayStri ng,
i sdnSi gnal i ngSubAddr ess Di spl ayString,
i
i
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i sdnSi gnal i ngSt at us RowsSt at us
}
i sdnSi gnal i ngl ndex OBJECT- TYPE
SYNTAX | NTEGER (1..2147483647)
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"The i ndex val ue which uniquely identifies an entry
in the isdnSignalingTable."
::={ isdnSignalingEntry 1 }

i sdnSi gnal i ngl fI ndex OBJECT- TYPE

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

"The iflndex value of the interface associated with this
si gnal i ng channel . "
::={ isdnSignalingEntry 2}

i sdnSi gnal i ngPr ot ocol OBJECT- TYPE

SYNTAX I sdnSi gnal i ngPr ot oco
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The particular protocol type supported by the

swi tch providing access to the | SDN net wor k

to which this signaling channel is connected."
::={ isdnSignalingEntry 3}

i sdnSi gnal i ngCal | i ngAddr ess OBJECT- TYPE

SYNTAX Di splayString
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The | SDN Address to be assigned to this signaling
channel . More specifically, this is the 'Calling Address
i nformati on el enent’ as being passed to the switch
in outgoing call setup nessages.

It can be an EAZ (1TR6), a calling nunber (DSS1, ETSI)

or any other nunber necessary to identify a signaling
interface. If there is no such nunber defined or required,
this is a zero length string. It is represented in

Di splayString form

Inconming calls can also be identified by this nunber.
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If the Directory Nunber, i.e. the Called Nunber in
inconming calls, is different to this nunber, the
i sdnDirectoryTabl e has to be used to specify all
possi bl e Directory Numbers.
The format of this information largely depends on the type
of switch or PBX the device is connected to. Therefore,
the detailed format of this information is not
specified and is inplenentati on dependent.
I f possible, the agent should inplement this information
using the E. 164 nunber format. In this case, the nunber
must start with '+ . OQherwi se, | A5 nunber digits nust
be used."

REFERENCE

"ITUT E 164, Q 931 chapter 4.5. 10"
DEFVAL { "" }
::={ isdnSignalingEntry 4 }

al i ngSubAddr ess OBJECT- TYPE
SYNTAX Di splayString
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Suppl enentary information to the | SDN address assi gned
to this signaling channel. Usually, this is the
subaddress as defined in Q 931.
If there is no such nunber defined or required, this is
a zero length string.
The subaddress is used for inconmng calls as well as
for outgoing calls.
The subaddress is an user supplied string of up to 20
| A5 characters and is transnmitted transparently through
t he network."
REFERENCE
"ITUT 1.330, Q931 chapter 4.5.11"
DEFVAL { "" }
::={ isdnSignalingEntry 5}

al i ngBchannel Count OBJECT- TYPE
SYNTAX I nt eger 32 (1..65535)
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The total number of B channels (bearer channels)
managed by this signaling channel. The default val ue
of this object depends on the physical interface type
and is either 2 for Basic Rate interfaces or
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24 (30) for Primary Rate interfaces."
::={ isdnSignalingEntry 6 }

i sdnSi gnal i ngl nf oTr apEnabl e OBJECT- TYPE
SYNTAX | NTEGER {
enabl ed(1),
di sabl ed(2)

}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"I ndi cat es whether isdnM bCalllnformation traps
shoul d be generated for calls on this signaling
channel . "

DEFVAL { disabled}

::={ isdnSignalingEntry 7 }

i sdnSi gnal i ngSt at us OBJECT- TYPE
SYNTAX RowSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This object is used to create and delete rows in the
i sdnSi gnal i ngTabl e. "
::={ isdnSignalingEntry 8 }

-- Signaling channel statistics table

-- There is one entry for each signaling connection

-- in this table.

-- Note that the ifEntry also has sone statistics information

i sdnSi gnal i ngSt at sTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF 1sdnSignalingStatsEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"I SDN signaling table containing statistics
information for all |SDN signaling channels

on this managed devi ce.

Only statistical information which is not already being

counted in the ifTable is being defined in this table."
::={ isdnSignalingGoup 3}

i sdnSi gnal i ngSt at sentry OBJECT- TYPE

SYNTAX | sdnSi gnal i ngSt at SEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
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"An entry in the I SDN Signaling statistics Table."
AUGMVENTS { isdnSignalingEntry }
::={ isdnSignalingStatsTable 1 }

I sdnSi gnal i ngSt at sentry :: = SEQUENCE ({
i sdnSigStatsinCalls Count er 32,
i sdnSi gSt at sl nConnect ed Count er 32,
i sdnSi gStatsQutCal | s Count er 32,

i sdnSi gSt at sQut Connect ed Count er 32,
i sdnSi gSt at sChar gedUnits Count er 32

}

i sdnSi gSt at sl nCal | s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of incoming calls on this interface."
::={ isdnSignalingStatskEntry 1 }

i sdnSi gSt at sl nConnect ed OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of inconming calls on this interface
whi ch were actually connected.”
::={ isdnSignalingStatsEntry 2 }

i sdnSi gSt at sQut Cal | s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of outgoing calls on this interface.”
::={ isdnSignalingStatseEntry 3 }

i sdnSi gSt at sQut Connect ed OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of outgoing calls on this interface
whi ch were actually connected."
::={ isdnSignalingStatsEntry 4 }

i sdnSi gSt at sChar gedUni ts OBJECT- TYPE
SYNTAX Count er 32
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MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The nunber of charging units on this interface since

system startup.
Only the charging units applying to the local interface,
i.e. for originated calls or for calls with 'Reverse
chargi ng’ being active, are counted here."

::={ isdnSignalingStatsEntry 5 }

-- The LAPD table

i sdnLapdTabl e OBJECT- TYPE

SYNTAX SEQUENCE CF | sdnLapdEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Tabl e contai ning configuration and statistics
information for all LAPD (D channel Data Link)
interfaces on this nmanaged devi ce.

Only statistical information which is not al ready being
counted in the ifTable is being defined in this table."
::={ isdnSignalingGoup 4 }

i sdnLapdEntry OBJECT- TYPE
SYNTAX | sdnLapdEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the LAPD Table."
I NDEX { iflndex }
::={ isdnLapdTable 1 }

| sdnLapdEntry ::= SEQUENCE {
i sdnLapdPri mar yChannel Trut hVal ue,
i sdnLapdQper St at us | NTEGER,
i sdnLapdPeer Sabne Count er 32,
i sdnLapdRecvdFr nr Count er 32

}

i sdnLapdPri mar yChannel OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"If set to true(l), this D channel is the designated
primary D channel if D channel backup is active.
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There nust be exactly one primary D channel
configured. If D channel backup is not used, this
obj ect has a value of true(l)."

REFERENCE

"Q 931 [8], Annex F, D channel backup procedures."
::={ isdnLapdEntry 1 }

i sdnLapdQper St at us OBJECT- TYPE
SYNTAX | NTEGER {
i nactive(1l),
| 1Active(2),
| 2Active(3)

MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The operational status of this interface:

inactive all layers are inactive
| 1Active layer 1 is activated,

| ayer 2 datalink not established
| 2Active layer 1 is activated,

| ayer 2 datalink established.”
::={ isdnLapdEntry 2 }

i sdnLapdPeer Sabne OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of peer SABME franes received on this

interface. This is the nunber of peer-initiated
new connections on this interface."
::={ isdnLapdEntry 3}

i sdnLapdRecvdFrnr OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The nunber of LAPD FRVR response franmes received.

This is the nunber of framng errors on this
interface."

::={ isdnLapdEntry 4 }

-- Optional groups follow here.
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-- The Term nal Endpoint group and table

-- This table is required only if TEl values or SPID nunbers

-- have to be entered.

-- The iflndex values for this table are identical to those of

-- the isdnSignalingChannel table.

i sdnEndpoi nt G oup OBJECT IDENTIFIER ::= { isdnM bObjects 4 }

i sdnEndpoi nt Get | ndex OBJECT- TYPE
SYNTAX Test Andl ncr
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

March 1997

"The recomended procedure for selecting a new index for
i sdnEndpoi nt Tabl e row creation is to GET the val ue of
this object, and then to SET the object with the same

value. |If the SET operation succeeds, the nanager can use
this value as an index to create a newrow in this table."

REFERENCE
"RFC1903, Test Andl ncr textual convention."
::={ isdnEndpointGoup 1}

i sdnEndpoi nt Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF | sdnEndpoi ntEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Tabl e containing configuration for Term na
Endpoi nts. "

::={ isdnEndpoi ntGoup 2 }

i sdnEndpoi nt Entry OBJECT- TYPE

SYNTAX | sdnEndpoi nt Entry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"An entry in the Terninal Endpoint Table. The val ue

of isdnEndpointlfType nust be supplied for a row

inthis table to becone active."
I NDEX { isdnEndpoi nt| ndex }
::={ isdnEndpointTable 1}

| sdnEndpoi ntEntry ::= SEQUENCE {
i sdnEndpoi nt | ndex | NTEGER,
i sdnEndpoi nt | f 1 ndex I nt erfacel ndex,
i sdnEndpoi nt | f Type | ANAI f Type,
i sdnEndpoi nt Tei Type | NTEGER,
Roeck St andards Track
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i sdnEndpoi nt Tei Val ue | NTEGER,
i sdnEndpoi nt Spi d Di splayString,
i sdnEndpoi nt St at us RowsSt at us

}

i sdnEndpoi nt | ndex OBJECT- TYPE

SYNTAX | NTEGER (1..2147483647)

MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"The index value which uniquely identifies an entry
in the isdnEndpoi nt Table. "
::={ isdnEndpointEntry 1 }

i sdnEndpoi nt | f |1 ndex OBJECT- TYPE
SYNTAX I nt erfacel ndex
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The iflndex value of the interface associated with this
Ter mi nal Endpoint."
::={ isdnEndpointEntry 2 }

i sdnEndpoi nt| f Type OBJECT- TYPE

SYNTAX | ANAI f Type

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The interface type for this Term nal Endpoint.

Interface types of x25ple(40) and isdn(63) are all owed.
The interface type is identical to the val ue of
i fType in the associated ifEntry."

::={ isdnEndpointEntry 3 }

i sdnEndpoi nt Tei Type OBJECT- TYPE
SYNTAX | NTEGER {
dynam c(1),
static(2)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The type of TElI (Termi nal Endpoint ldentifier)
used for this Term nal Endpoint. In case of dynamc(1),
the TElI value is selected by the switch. In
case of static(2), a valid TElI value has to be
entered in the isdnEndpoi nt Tei Val ue obj ect.
The default value for this object depends on the
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interface type as well as the Term nal Endpoint type.
On Primary Rate interfaces the default value is
static(2). On Basic Rate interfaces the default val ue
is dynam c(1) for isdn(63) Term nal Endpoints and
static(2) for x25pl e(40) Term nal Endpoints."

::={ isdnEndpointEntry 4 }

i sdnEndpoi nt Tei Val ue OBJECT- TYPE

SYNTAX | NTEGER ( 0..255)
MAX- ACCESS read-create

STATUS current
DESCRI PTI ON

"The TElI (Ternminal Endpoint ldentifier) value

for this Terminal Endpoint. |f isdnEndpointTei Type
is set to static(2), valid nunbers are 0..63,

whil e otherwise the value is set internally.

The default value of this object is 0 for static

TEl assignment.

The default value for dynami c TEl assignnent is also
0 as long as no TEl has been assigned. After TEI
assignnent, the assigned TEl value is returned.”

::={ isdnEndpointEntry 5 }

i sdnEndpoi nt Spi d OBJECT- TYPE

SYNTAX Di splayString
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The Service profile IDentifier (SPID) information
for this Term nal Endpoint.

The SPID is conposed of 9-20 nuneric characters.

This information has to be defined in addition to
the I ocal number for some switch protocol types,
e.g. Bellcore NI-1 and NI -2.

If this object is not required, it is a

zero length string."
REFERENCE

"Bel |l core SR-NW-001953, Generic Guidelines for | SDN

Term nal Equi pnent on Basic Access Interfaces,

Chapter 8.5.1."
DEFVAL { "" }
::={ isdnEndpointEntry 6 }

i sdnEndpoi nt St at us OBJECT- TYPE
SYNTAX RowSt at us
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MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This object is used to create and delete rows in the
i sdnEndpoi nt Tabl e. "
::={ isdnEndpointEntry 7 }

-- The Directory Nunber group

i sdnDi rectoryGroup OBJECT IDENTIFIER ::= { isdnM bojects 5 }

i sdnDi rect oryTabl e OBJECT- TYPE
SYNTAX SEQUENCE CF | sdnDirectoryEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Tabl e containing Directory Nunbers."
::={ isdnDirectoryGoup 1}

i sdnDi rectoryEntry OBJECT- TYPE
SYNTAX | sdnDi rectoryEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the Directory Number Table. Al objects

in an entry nust be set for a newrow to becone active."

I NDEX { isdnDirectoryl ndex }
::={ isdnDirectoryTable 1 }

| sdnDi rectoryEntry ::= SEQUENCE {
i sdnDi rect oryl ndex | NTEGER,
i sdnDi r ect or yNunber Di splayString,
i sdnDi rect orySi gl ndex | NTEGER,
i sdnDi rectorySt at us RowsSt at us
}
i sdnDi rectoryl ndex OBJECT- TYPE
SYNTAX INTEGER ( 1..' 7fffffff’ h )
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The i ndex val ue which uniquely identifies an entry
in the isdnDirectoryTable."
::={ isdnDirectoryEntry 1 }

i sdnDi rect or yNunber OBJECT- TYPE
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SYNTAX Di splayString
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"A Directory Nunmber. Directory Nunmbers are used
to identify incomng calls on the signaling
channel given in isdnbDirectorySiglndex.

The format of this information largely depends on the type
of swtch or PBX the device is connected to. Therefore,
the detailed format of this infornmation is not

specified and is inplenentation dependent.

I f possible, the agent should inplement this information
using the E. 164 nunber format. In this case, the nunber
must start with '+ . Otherwise, |A5 nunber digits mnust
be used.”
REFERENCE
"I TUT E 164, Q 931 chapter 4.5.10"
c:={ isdnDirectoryEntry 2 }

i sdnDi rectorySi gl ndex OBJECT- TYPE

SYNTAX | NTEGER (1..2147483647)

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"An index pointing to an | SDN signaling channel.

Incoming calls are accepted on this
signaling channel if the isdnDirectoryNunber is
presented as Called Nunmber in the SETUP nessage."

::={ isdnDirectoryEntry 3 }

i sdnDi rectorySt at us OBJECT- TYPE
SYNTAX RowSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This object is used to create and delete rows in the
i sdnDi rectoryTable."
::={ isdnDirectoryEntry 4 }

-- Traps
i sdnM bTrapPrefix OBJECT IDENTIFIER ::={ isdnMb 2 }
i sdnM bTraps OBJECT IDENTIFIER ::= { isdnM bTrapPrefix 0 }

i sdnM bCal | I nf ormati on NOTI FI CATI ON- TYPE
OBJECTS {
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i flndex, --
i sdnBear er Oper St at us,

i sdnBear er Peer Addr ess,

i sdnBear er Peer SubAddr ess,

i sdnBear er Cal | Set upTi ne,

i sdnBear er | nf oType
i sdnBearerCal |l Origin

}
STATUS current
DESCRI PTI ON

"This trap/informis sent to the manager under the

fol |l owi ng condi di ons:

- on incomng calls for each cal
policy reasons (e.g. unknown nei ghbor or access

vi ol ati on)

- on outgoing calls whenever a cal

to have ultimately fail ed.

is active, then this will be after al

have fail ed.

- whenever a call connects. In this case,

March 1997

i sdnBear er Tabl e i f | ndex

which is rejected for

i s determ ned
In the event that call retry
retry attenpts

t he obj ect

i sdnBear er Cal | Connect Ti ne shoul d be included in the

trap.

Only one such trap is sent in between successfu

or

unsuccessful call attenpts fromor to a single neighbor

subsequent call attenpts result

in no trap.

If the Dial Control MB objects dialClNorCfgld and
di al Ct| Nor Cf gl ndex are known by the entity generating
this trap, both objects should be included in the trap

as well. The receipt of this trap with no dial
i nformati on indicates that the nanager nust pol
MB to see what

call H storyTabl e of the Dial
changed. "
::={ isdnM bTraps 1}

-- conformance i nfornation

i sdnM bConf or mance OBJECT | DENTI FI ER ::
i sdnM bConpl i ances OBJECT | DENTI FI ER :
i sdnM bG oups OBJECT | DENTI FI ER :

-- conpliance statenents

i sdnM bConpl i ance MODULE- COVPLI ANCE
STATUS current
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DESCRI PTI ON
"The conpliance statenment for entities which inplenent
the ISDN MB. "
MODULE -- this nodul e

-- uncondi tionally mandatory groups
MANDATORY- GROUPS {
i sdnM bSi gnal i ngGr oup,
i sdnM bBear er G- oup,
i sdnM bNot i fi cati onsG oup

}

-- conditionally nandatory group
GROUP i sdnM bBasi cRat eGr oup
DESCRI PTI ON
"The isdnM bBasi cRateG oup is nmandatory for entities
supporting | SDN Basic Rate interfaces.”

-- optional groups
GROUP i sdnM bEndpoi nt Gr oup
DESCRI PTI ON
"I'nmpl ementation of this group is optional for all systens
that attach to I SDN i nterfaces.”

GROUP i sdnM bDi rect oryG oup

DESCRI PTI ON
"I'nmpl enentation of this group is optional for all systens
that attach to | SDN i nterfaces."

OBJECT i sdnBasi cRat el f Type
M N- ACCESS read-only
DESCRI PTI ON
"It is conformant to inplenent this object as read-only."
OBJECT i sdnBasi cRat eLi neTopol ogy
M N- ACCESS read-only
DESCRI PTI ON
"It is conformant to inplenent this object as read-only."
OBJECT i sdnBasi cRat el f Mbde
M N- ACCESS read-only
DESCRI PTI ON
"It is conformant to inplenent this object as read-only."
OBJECT i sdnBasi cRat eSi gnal Mbde
M N- ACCESS read-only
DESCRI PTI ON

"It is conformant to inplenent this object as read-only.
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::={ isdnM bConpliances 1 }

-- units of conformance

i sdnM bBasi cRat eGr oup OBJECT- GROUP

OBJECTS {

i sdnBasi cRat el f Type,

i sdnBasi cRat eLi neTopol ogy,
i sdnBasi cRat el f Mbde,

i sdnBasi cRat eSi gnal Mbde

}
STATUS current

DESCRI PTI ON
"A collection of objects required for

::={ isdnM bG oups 1}

i sdnM bBear er G oup OBJECT- GROUP

OBJECTS {

sdnBear er Channel Type,
sdnBear er Oper St at us,
sdnBear er Channel Nunber,
sdnBear er Peer Addr ess,
sdnBear er Peer SubAddr ess,
sdnBearerCal | Ori gi n,
sdnBear er | nf 0Type,
sdnBearerMul tirate,
sdnBear er Cal | Set upTi ne,
sdnBear er Cal | Connect Ti ne,
sdnBear er ChargedUni ts

}
STATUS current

DESCRI PTI ON
"A collection of objects required for
control and statistics."”
::={ isdnM bG oups 2}

i sdnM bSi gnal i ngGroup OBJECT- GROUP

Roeck

OBJECTS {

sdnSi gnal i ngGet | ndex,

sdnSi gnal i ngl f I ndex,

sdnSi gnal i ngPr ot ocol ,

sdnSi gnal i ngCal | i ngAddr ess,
sdnSi gnal i ngSubAddr ess,
sdnSi gnal i ngBchannel Count ,
sdnSi gnal i ngl nf oTr apEnabl e,
sdnSi gnal i ngSt at us,

sdnSi gSt at sl nCal | s,

St andards Track
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sdnSi gSt at sl nConnect ed,
sdnSi gSt at sQut Cal | s,
sdnSi gSt at sQut Connect ed,
sdnSi gSt at sChargedUni t s,
sdnLapdPri mar yChannel ,
sdnLapdQper St at us,
sdnLapdPeer Sabne,
sdnLapdRecvdFr nr

}
STATUS current
DESCRI PTI ON
"A collection of objects required for |ISDN D channel
configuration and statistics."
::={ isdnM bG oups 3}

i sdnM bEndpoi nt G oup OBJECT- GROUP
OBJECTS {
i sdnEndpoi nt Get | ndex,
sdnEndpoi nt | f | ndex,
sdnEndpoi nt | f Type,
sdnEndpoi nt Tei Type,
sdnEndpoi nt Tei Val ue,
sdnEndpoi nt Spi d,
sdnEndpoi nt St at us

}
STATUS current
DESCRI PTI ON
"A collection of objects describing Termnmi nal Endpoints.”
::={ isdnM bG oups 4 }

i sdnM bDi rect oryGroup OBJECT- GROUP
OBJECTS {
i sdnDi r ect or yNunber,
i sdnDi rect orySi gl ndex,
i sdnDi rectorySt at us

}
STATUS current
DESCRI PTI ON
"A collection of objects describing directory nunbers."
::={ isdnM bG oups 5}

i sdnM bNoti fi cati onsG oup NOTI FI CATI ON- GROUP
NOTI FI CATIONS { isdnM bCal |l I nformation }
STATUS current
DESCRI PTI ON
"The notifications which a ISDN MB entity is
required to inplenment.”
::={ isdnM bG oups 6 }
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END
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7. Security Considerations
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