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I TU-T Recommendation G.7718.1/Y.1709.1

Protocol-neutral management information model for the control plane view

Summary

ITU-T Recommendation G.7718.1/Y.1709.1 provides a protocol-neutral management information
model for managing the ASON control plane. It includes an electronic attachment containing the
UML description in navigable html format and in the original Rational Rose format.

Sour ce

ITU-T Recommendation G.7718.1/Y.1709.1 was approved on 14 December 2006 by ITU-T Study
Group 15 (2005-2008) under the ITU-T Recommendation A.8 procedure.

Keywords
ASON, control plane, protocol-neutral information model, UML.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
ITU. ITU-T is responsible for studying technical, operating and tariff questions and issuing
Recommendations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with |SO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommuni cation administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure e.g. interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express regquirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectua Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2007

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of 1TU.
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| TU-T Recommendation G.7718.1/Y.1709.1

Protocol-neutral management information model for the control plane view?

1 Scope

This Recommendation provides a protocol-neutral management information model for managing
the ASON control plane. It identifies the telecommunication management network (TMN) managed
entities required. These entities are relevant to information exchanged across standardized interfaces
defined in [ITU-T M.3010] TMN architecture. The protocol-neutral management information
model should be used as the base for defining protocol-specific management information models,
for example, CMISE information model and CORBA IDL interfaces.

The specific mapping of the protocol-neutral entities into protocol -specific managed object classes
is the decision of the protocol-specific modelling design. Protocol-specific information models and
their mapping from the protocol-neutral model will be described in other documents.

This Recommendation applies to network elements performing ASON control plane functions, and
those systems in the TMN that manage them. The architecture or ASON control plane and its
components are given in [ITU-T G.8080] and the management framework and requirements are
givenin[ITU-T G.7718].

The object entities defined in this model apply to configuration and fault management.

There are several different perspectives from which management information may be defined for
management purposes. The control plane fragment contains those object entities and information
having to do with managing the control plane functions, irrespective of the platform performing
those functions. That platform may be a traditional network element or a stand-alone element with
no transport functionality.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T G.7710] ITU-T Recommendation G.7710/Y.1701 (2001), Common equipment
management function requirements.

[ITU-T G.7713] ITU-T Recommendation G.7713/Y.1704 (2006), Distributed call and
connection management (DCM).

[ITU-T G.7714] ITU-T Recommendation G.7714/Y .1705 (2005), Generalized automatic
discovery for transport entities.

[ITU-T G.7718] ITU-T Recommendation G.7718/Y.1709 (2005), Framework for ASON
management.

[ITU-T G.8080] ITU-T Recommendation G.8080/Y .1304 (2006), Architecture for the
automatically switched optical network (ASON).

1 This Recommendation includes an electronic attachment containing the layer rate supporting document,
the UML description in navigable html format and in the original Rational Rose format.
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[ITU-T M.3010] ITU-T Recommendation M.3010 (2005), Principles for a telecommunications

management network.

[ITU-T M.3100] ITU-T Recommendation M.3100 (2005), Generic network information model.
[ITU-T X.733] ITU-T Recommendation X.733 (1992), Information technology — Open

Systems I nter connection — Systems management: Alarm reporting function.

[AF-PNNI-0055] MFA Forum AF-PNNI-0055.002, Private Network-Network Interface

Soecification Version 1.1 (PNNI 1.1), April 2002.

[IETF RFC 2328] |IETF RFC 2328 (1998), OSPF Version 2.
[IETF RFC 3473] IETF RFC 3473 (2003), Generalized Multi-Protocol Label Switching

(GMPLYS) Sgnalling Resource Reservation Protocol-Traffic Engineering
(RSVP-TE) Extensions.

[ISO/IEC 10589] I1SO/IEC 10589:2002, Information technol ogy — Telecommunications and

information exchange between systems — I ntermediate system to intermediate
system intra-domain routeing information exchange protocol for usein
conjunction with the protocol for providing the connectionless-mode network
service (IS0 8473).

[TMFMTNM] Tele Management Forum MTNM SD1-17 L ayerRates.

3

31

Definitions

Termsdefined elsewhere

This Recommendation uses the following terms defined elsewhere:

311
3.1.2
313
314
3.15
3.1.6
3.1.7
3.1.8

3.2
None.

4

alarm severity assignment profile (ASAP): [ITU-T M.3100].
connection termination point (CTP): [ITU-T M.3100].
termination point (TP): [ITU-T M.3100].

trail termination point (TTP): [ITU-T M.3100].

alarm reporting control (ARC): [ITU-T G.7710].
subnetwork point (SNP): [ITU-T G.8080].

subnetwor k point pool (SNPP): [ITU-T G.8080].
subnetwor k point pool link (SNPP link): [ITU-T G.8080].

Termsdefined in this Recommendation

Abbreviations

This Recommendation uses the following abbreviations:

ASON
AVC
AVP
CMISE

CORBA  Common Object Request Broker Architecture

Automatically Switched Optical Network

Attribute Vaue Change Notification

Attribute name Value Pair

Common Management Information Service Element

Documents:
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CpP Control Plane
CR-LDP Constraint-based Labd Distribution Protocol

DCM Distributed Call and Connection Management
EMS Element Management System
ENNI External Network-Network Interface

GDMO Guidelines for Definition of Managed Objects
HTML HyperText Markup Language

Id, ID Identifier

IDL Interface Definition Language

[-NNI Internal Network-Network Interface

IP Internet Protocol

ISIS Intermediate System — Intermediate System routing protocol
LCAS Link Capacity Adjustment Scheme

LRM Link Resource Manager

LSA Link State Advertisement

MIB Management Information Base

MTNM Multi-Technology Network Management

MTU Maximum Transmission Unit

NA Not Applicable

NE Network Element

NMS Network Management System

OSPF Open Shortest Path First

PNNI Private Network-to-Network Interface
RSVP Resource Reservation Protocol

RSVP-TE Resource Reservation Protocol — Traffic Engineering

SCN Signalling Communication Network

SRG Shared Risk Group

TCE Transport Capability Exchange

TMF TeleManagement Forum

TMN Telecommunication Management Network
TRI Transport Resource |dentifier

TTP Trail Termination Point

UML Unified Modelling Language

UNI User-to-Network Interface

UNI-C User-to-Network Interface — Customer side
UNI-N User-to-Network Interface — Network side
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5 Conventions

This Recommendation uses the UML notation to specify a protocol-neutral information model.
UML itself does not specify an execution environment, so there are no pre-existing object methods
provided. Thisisin contrast to the X.721 (GDMO/CMISE) notation which provides many methods
in its assumed environment.

This Recommendation has therefore specified some general methods, and has specified them as
operations against the Control Plane object.

51 Object creation and deletion
An object can be Created or Deleted by using the relevant operation on the Control Plane object.

However, some objects are created as the result of very significant activity in the control plane, and
the generic create operation cannot have any knowledge of the very special behaviour of (for
example) creating acall object.

Some objects are also expected to be automatically created when the platform supporting those
objectsisinitialized. It is not expected to create such objects by independent management action.

This specification takes care of these significant differences by providing special operations to
create these special objects, and it is a convention that these special operations are used in place of
the generic ones.

5.2 Textual conventions

Several important properties of network management applications need to be specified, and UML
does not provide any formal support. This Recommendation uses some English text conventions to
provide for this specification.

In al cases, these specifications are inherited via the normal inheritance relationship, though the
UML notation does not provide any formal support for this inheritance.

For the purpose of this Recommendation, these pieces of specification achieved by the English text
are referred to as "properties’.

5.2.1 Attributeproperties

In network management applications, controlling access to attributes is critical; however, UML
does not provide any formal control, and so we resort to textual conventions in the object
descriptions. The three Booleans Readable, Writable and Invariant appear in the object descriptions
asbelow. Thevaluesare"Yes' or "No."

- Readable by EMS? Yes
- Writeable by EMS? Yes
- Invariant? No

When Writeable = yes and Invariant = yes together, this signifies an attribute that can be written
once and that the EM 'S can provide a one time configuration value.

When Writeable = No and Invariant = Yes, this signifies an attribute which receives a value at
object creation time, or as aresult of a side effect of creation, and that it is not expected to change
over time.

When Writable = No and Invariant = No signifies an attribute whose val ue reflects a changing value
in the managed object, and whose value cannot be affected by the EMS.

In network management applications, it is common that an object will autonomously report an
attribute value change. Mentioning the attribute value change (AV C) naotification in the Notification
Type property description specifies this behaviour.

Documents

ITU-T Rec. G.7718.1/Y.1709.1 (12/2006) Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T Y.1709.12006


http://www.avadocuments.com/doc/itu-t-y-1709-1-2006
http://www.avadocuments.com/doc/itu-t-y-1709-1-2006

Attributes whose value should be set at object creation to reflect the current value in the system are
shown as having a default value of "NA" (not applicable).

Note that the method of ensuring compliance with this access rights specification is left to protocol
specific implementations.

5.2.2 Complex attributetypes

Complex attributes, which are used in more than one object, are listed in clause 11 asif they were
objects. Thefields of the complex type become the attributes of the type object.

5.2.3 Object properties

Several properties of objects are interesting to network management applications, and these are
added by textual conventions.

Object Lifecycle: indicates when the object is created, and by whom and when the object is del eted.

Notifications specify autonomous behaviour of the object, perhaps in response to a private internal
method. In particular, Creation and Deletion are frequently notified to the management system. This
behaviour is specified by the Booleans "Object Creation Notification Issued" and "Object Deletion
Notification Issued”.

Inheritance is indicated by the "Derived from" note.

5.24 Operation properties
Operations have several aspectsto their specification that are subject to conventions.

Pre-condition

The pre-condition in this Recommendation specifies the conditions that must be true before the
operation is invoked. In case that no pre-condition is specified, "TRUE" is assumed. That is, the
operation user need not take any particular steps to check any state before the operation is issued.

Post-condition

The post-condition is a condition or predicate that is always true after an operation has been
performed successfully.

Exceptions

This describes various reasons that the operations may have failed, and conventionally includes a
restatement of the pre-condition.

Idempotence

Operations are al expected to be idempotent, so setting a value will not result in an error if the
operation does not actually cause a value change. In computing, idempotence is the quality of
something that has the same effect if used multiple times as it does if used only once, similar to the
idempotence notion in mathematics. ‘

Exceptions
Operations support the following default exceptions.

notlmplemented, invalidinput, and error. These exceptions have their usual meaning and the error
exception is unspecified. Operations requiring a more detailed error exception specify this
separately. Operations not requiring special exception behaviour have the operation exception
description " Standard".
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5.25 Relationships

Relationships among objects are indicated by UML associations; however, not every association is
intended to be navigable in a protocol specific implementation. Navigability requires that the
protocol specific design must include attributes (and possible operations) that model the relation.
The means by which these specifications are implemented is left to the protocol specific design.
Rather than confuse the UML information model with relation navigation details, which are not
automatically checked for correctness, this Recommendation uses some conventions to indicate

which relationships should be navigable, and which are explanatory.
The conventions are as follows:

1) All Associations and Relations without any role names are just for explanation to the reader
of the model and will not be implemented unless a specific operation or attribute requiresit.

Example:

RoutingArea

EFroutingArealLevel : RoutingArealevel = topLevelRA

[EFisReroutingDomain : Boolean = True

[ElayerRate : LayerRate = NA

[EFparentRoutingArea : Objectid = Null

[E¥myRoutingArea : Objectld = Null

[&5childRoutingArea : Objectld = Null

[E¥isharedRiskGroup : SetOf Logical View::Attribute Types::SharedRiskGroup = empty set

[¥igetAllSubordinateRAs()
[ ®¥igetAlISNPPLinks()
®igetAlISNPPs()
[®¥igetSNPP()
I¥getRoutingProtocol()
[®¥isetRoutingProtocol()

1

4

0..*

Connection
BconnectionState : ConnectionState = NA
[Bdirection : ConnectionDirection = NA
BJconnectionSetupType : ConnectionType = NA

®igetRoute()
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2)

3)

A public role name (+) indicates that the association will be navigable in the protocol
specific design. The method of implementing the navigation (attribute or operation) is left
to the specific design.

Example:

SNPPLink
&¥sharedRiskGroup : SetOf Logical View::Attribute Types::SharedRiskGroup = empty set
&3direction : ConnectionDirection = BIDIRECTIONAL
&Jcost : SequenceOf Logical View::Attribute Types::AVP = empty list
&jdiscovered : Boolean = NA
EFavailability : SequenceOf Logical View::Attribute Types::AVP = empty list
EfinterfaceType : InterfaceType = NA

[®¥getAvailableCapacity()
[®¥getLinkConnectionState()
[®¥getSignallingProtocol()
[¥¥setSignallingProtocol()

1 1

SNPPLink_is_terminated_by_aEndSNPP SNPPLink_is_terminated_by zEndSNPP

+aEnd | 1 +zEnd | 1

SNPP
B¥sharedRiskGroup : SetOf Logical View::Attribute Types::SharedRiskGroup = empty set
B&3direction : ConnectionDirection = BIDIRECTIONAL
&5id : OctetString = empty string
BtriName : String = empty string

[¥¥setTRIName()

IDL: aEnd and zEnd will become attributes of the SNPPLink struct containing the name of
the a-End and z-End SNPP.

If class A has a Containment or Composition relationship with class B and class B plays a
private (-) role in this relationship, then the contained information of class B shall be part of
the information when class A is retrieved viathe interface (i.e., attributes of class B shall be
retrieved together with attributes of class A).

Example:

CallCreateData
Bname : Objectid = NA
BuserLabel : String = empty string
[&JaEnd : CallEnd = NA
[&zEnd : CallEnd = NA
BicallParameter : CallParameter = NA
&diversityData : DiversityData = NA
&irevertive : Boolean = TRUE
&recoveryType : RecoveryType = 0

e

0.* |, -connectionRelatedData

ConnectionCreateData

&Iname : Objectld = NA

&JuserLabel : String = empty string

BaEnd : CallEnd = NA

B5zEnd : CallEnd = NA

[&idirection : ConnectionDirection = BIDIRECTIONAL
&JalarmReportingIndication : Enum (locked/unlocked) = locked
&JasapPointer : Objectld = Null

&JconnectionType : SNCType = SIMPLE
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6 Control plane management requirements

This Recommendation models the control functions that are relevant. These functions are defined in
[ITU-T G.7718]. Genera details of the management functions that need to be modelled are
provided in [ITU-T G.7710].

7 Analysis

In this Recommendation, managed resources and management support resources are modelled as
objects in the information model. The management view of a resource is a managed object. This
Recommendation specifies the properties of the resources visible for management. Objects with
similar properties are grouped into object classes. An object instance is an instantiation of an object
class. The properties of an object include the behaviour, attributes, and operations that can be
applied on the object. An object instance is characterized by its object class and may possess
multiple attribute types and associated values. In the protocol-neutral model, object classes are
represented as unified modelling language (UML) classes.

Object classes, attribute types, and operations are defined for the purpose of communicating
network management messages between systems, and need not be related to the structure of data
within those systems.

An object class may be a subclass of another class. A subclass inherits properties of its superclass,
in addition to possessing its own specific attributes and properties. In this Recommendation, the
control plane specific object classes are defined. In the future, when defining protocol-specific
object classes, the protocol-specific object classes could be mapped from the protocol-neutral object
classes and also inherited from the protocol-specific generic transport object classes for additional
properties.

At the protocol specific design stage, designers have the freedom to change the structure of
information specified in this Recommendation as long as the specified semantics is maintained.
This allows for protocol specific design optimizations to be performed. For example, this
specification returns object identifiers, while a possible design optimization could be to return the
whole object and so avoid a second transaction.

In addition, to the control plane resources, the model also refers to object classes for management
support functions such as alarm reporting control and alarm severity assignment.
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8 Design of the protocol-neutral information model

8.1 Class diagram — Call/connection class diagram

- Existing Transport 1
RoutingArea SITAAURT Fragment
(from Class Definitions) (from Class Definitions)

[routingAreaLevel : RoutingAreaLevelType = TOP_LEVEL_RA [sharedRiskGroup : SharedRiskGroupListType = empty list
i sReroutingDomain : Boolean = True [Idirection : ConnectionDirectionType = BIDIRECTIONAL
[ ayerRate : LayerRateType = NA [icost : AVPListType = empty list
[parentRoutingArea : ObjectldType = Null overed : Boolean = NA »
[EchildRoutingArea : ObjectidListType = Null 2 1 |availability : AVPListType = empty list
WinterfaceType : InterfaceType = NA

I¥getAllSubordinateRAs()

B8y tAIISNPPLINks) getAvailableCapacity()
8 etAlISNPPS) I¥getLinkConnectionState()
®getSNPP() 1 1 )
8y ctRoutingProtocol ) [I¥setsignallingProtocol ()
[IsetRoutingProtocol () ). 3 N
1 1 1 0.+ | +partitions 1
SNPPLink_is_terminated_by _aEndSNPP | SNPPLink_is_terminated_by_zEndSNPP
+aEnd +zEnd
1 1
artitionin,
1 P 9 SNPP
RoutingTable (from Class Definitions)
(from Class Definitions) SNPP_is_named_by_RA 0. | gt p: istType = empty list
[direction : ConnectionDirectionType = BIDIRECTIONAL
[id : OctetString = empty string
[EtriName : StringListType = empty list
The value of the SRG
attribute isan intersection of [®etTRIName()
the SRG values of all T
contained
The value of the SNPLinkConnections
sharedRiSGroup SNPP_groups_SNPs
attributes have to
be the same +snpList| g+
0.x -
SNPLinkConnection (from Class Definitions)
(from Class Defiitions) i BBd  Sting = empyy sting
st p : Shared istType = empty list EitriName : StringListType = empty list
\ \
0.* 1. 1.0
+zEndid | +aEndid
<<M.3100>>
T ManagedElement SNP_represents_same |resource_as_CTP
(from Class Definitions) (from Class Definitions)
[Zname : ObjectldType = NA 1 +tPName
[EuserLabel : String = empty string 1
BBaEnd : CallEndType = NA o1
WEzEnd : CallEndType = NA T P A,
[Edirection : ConnectionDirectionType = BIDIRECTIONAL nirolPlane onnectionT erminationPoin
2l N Type = LOCKED (from Class Definitions) (from Class Definitions)
[BasapPointer : ObjectldType = Null
BEconnectionRequestType : SNCType = SIMPLE [createObjectinstance()
| [deleteObjectinstance()
0.* -connectionRelatedData’|' 0..* 14 4.
i 1
) callSenvice ConnectionSenvice
establish|Call with (from Class Definitions) (from Class Definitions)
[E8<<PM>> callAttempts : Integer = 0
BEk<PM>> blockedCalls : Integer = 0 ®getConnectionNamesByTP()
I¥getCall Detail Records()
I¥establishCall()
[eleaseCall() CallDetailRecord
establi [getAllCallsAndConnections() (from Class Definitions)
[®getCallsAndConnectionsWithTP() [kcallld : OctetString = NA
[I¥esetPMCounters) [fstartTime : TimeOfDayType = NA
[MstopTime : TimeOfDayType = NA
1 BEcallDetailData : AnyType = NA
CallCreateData [
(from Class Definitions)
[name : ObjectidType = NA gendrates
MfuserLabel : String = empty stiing .
BEaEnd : CallEndType = NA 0.
EzEnd : CallEndType = NA call
0..*|licallParameter : CallParameterType = NA (from Class Definitions)
[diversityData : DiversityDataType = NA 5 Type : C indType = NA
[revertive : Boolean = TRUE [callState : CallStateType = NA
Mrecovery : RecoveryType = NONE BEaEnd : CallEndType = NA
asapPointer : ObjectidType = Null MzEnd : CallEndType = NA
il 8 Type = LOCKED
[IasapPointer : ObjectldType = Null
0.1 0.1 - . Z
- Bgoriginator : PlaneType = NA
<<M.3100>> . [callParameter : CallParameterType = NA
AlarmSeverityAssignmentProfile 0.1 O-*| BdiversityData : DiversityDataType = NA
(from Class Definitions) Irevertive : Boolean = True
Wrecovery : RecoveryType = NONE
0.1 N
®getConnection()
0.4 o [®addConnections()
¥removeConnections()
S onecion [setAlarmReporting ()
(from Class Definitions)
[BEconnectionState : ConnectionStateType = NA 0.1 Connection_is_terminated_by_zEnd_SNP
[Idirection : ConnectionDirectionType = NA
[ Type : C indType = NA 0.1 Connection_is_terminated_by_aEnd_SNP
il : i Type = LOCKED
[asapPointer : ObjectldType = NULL Connection_identifies_zEnd_TP 100
. - - <<M.3100>>
[BEconnectionRequestType : SNCType = SIMPLE 0. Connection_identifies_aEnd_TP 0.,
oetRoute) o 0.5 (fromClass Definitions)
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8.2

10

RoutingArea H OSPFArea

|| PnNArea | [ isisArea

SNP
—

y

Class diagram — Common attributesdiagram (InheritanceTree)

OSPFNeighbour

SNPP

CommonResourcelnformation
(from Class Definitions)

< I ——

[Widentifier : ObjectldType = NA

SNPLinkConnection

WBuserLabel : String = Value of the instanceld of the identifier attribute

PNNINeighbour
~ :‘

[®retrieveObjectinformation()

A A
rw] ]
1

‘ PNNIRoutingProtocol ‘

CallService

|

LayerAdjacencyDiscovery ‘

ISISNeighbour
:‘

‘ TransportEntityCapabilityExchange

ISISProtocol

ConnectionService ‘

SignallingProtocol

‘ RSVPProtocol ‘ ‘

CR-LDPProtocol |
|
|

‘ PNNISignallingProtocol ‘
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8.3 Class diagram — Discovery service class diagram

N ControlPlaneService

Existing Transport (from Class Definitions)

Fragment -
[@statusReportingEnabled : Boolean = false
<<M.3100>> [BoperationalState : StandardOperStateType = NA
ManagedElement [&currentProblemList : CurrentProblemListType = empty list

(from Class Definitions)
®setStatusReporting()

14 ¢!

0.* 0.1
<<M.3100>> DiscoveryService
TrailTerminationPoint (from Class Definitions)

(from Class Definitions)

[®enableDiscoveryService()
14 ¢ [¥disableDiscoveryService()

enables/disables

LayerAdjacencyDiscovery

(from Class Definitions)
BSdiscoveryMessage : OctetString = empty string
BSladStatus : LadStatusType = NA
BBremoteEndPoint : ObjectidType = Null
BSremoteDiscoveryAgent : OctetString = Null

TransportEntityCapabilityExchange
(from Class Definitions)

BPtceStatus : TCEStatusType = NA

BSremoteCapability : OctetString = empty string

BBnegotiatedLocalCapability : OctetString = empty string

®start TransportEntityCapabilityExchange()

[®startLayerAdjacencyDiscovery() I®stopTransportEntityCapabilityExchange()
I®stopLayerAdjacencyDiscovery()

84 Class diagram — Natification class diagram

Notification

(from Notification Definitions)
[@source : ObjectldType = NA
Wnotificationldentifier : Integer = NA
[Badditional Text : String = empty string
@sourcelndicator : SourcelndicatorType = NA
[BcorrelatedNotifications : IntegerListType = empty list
@neTime : GeneralizedTimeType = NA

Alarm

(from Notification Definitions)

erceivedSeverity : PerceivedSeverityType = NA
xzprobableCause : String = NA

ateChangeDefinition : AttributeValueChangeListType = NA
czbackedUpStatus: Boolean = NA

ackedUpObject : ObjectldType = NA
zalarmEffectOnService : Boolean = NA

larmingResumed : Boolean = NA

wsuspectObjectList : ObjectldListType = NA

ObjectCreationNotification
(from Notification Definitions)

ObjectDeletionNotification
(from Notification Definitions)

StateChangeNotification
(from Notification Definitions)
EbstateChanges : AttributeValueChangeListType = NA

AttributeValueChangeNotification
(from Notification Definitions)
BSattributeChanges : AttributeValueChangeListType = NA
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8.5 Class diagram — Routing service class diagram

Existing Transport <<M.3100>>
Fragment ManagedElement

(from Class Definitions)

1
0.1

ControlPlane ControlPlaneService
(from Class Definitions) (from Class Definitions)
IstatusReportingEnabled : Boolean = false
[McreateObjectinstance() [IoperationalState : StandardOperStateType = NA
BdeleteObjectinstance() [currentProblemList : CurrentProblemListType = empty list

1 ¢$:
[IsetStatusReporting ()

0.1] ‘ 0.1

‘ 0.1

OSPFProtocol PNNIRoutingProtocol 1SISProtocol
(from Class Definitions) (from Class Definitions) (from Class Definitions)
Eosp i 3 Type = LOCKED BfscniPAddress : OctetString = NA [BfiscnIPAddress : OctetString = empty string
ESospfRouterld : Integer {32bit} = NA Epnni i dard, i Type = LOCKED B ssAdminState : StandardAdminStateType = LOCKED
EEpnni 1 O =NA B sisSystemld : Integer {1-8 Bytes} = NA
[MconfigureRoutingProtocol Parameters() B sisSystemIdLength : Integer {1-8} = NA
e tAdminState() [configureRoutingProtocol Parameters()
4 e 0 [I¥configureRoutingProtocol Parameters()
1 b1 [setadminState()
4
1> 1. 1>
OSPFArea PNNIArea ISISArea
(from Class Definitions) (from Class Definitions) (from Class Definitions)
[BfcniPAddress : OctetString = NA ESpnniPeerGroup : BitString = NA [BisisAreaAddresses : SetOf OctetString = NA
EospfAreald : Integer = NA EEpnniHellointerval : Integer = 15 [BfisisMaximumAreaAddresses : Integer = NA
EfospfRetransinterval : Integer = 5 BEpnnilnactivityFactor : Integer = 5 [BfisisMaximumLSPGenerationinterval : Integer = 1800
EfospfHellointerval : Integer = 10 BEEpnniMinPTSElInterval : Integer = 10 [BfisisMinimumLSPGenerationinterval : Integer = 30
BfospfRirDeadinterval : Integer = 40 BEpnniPTSERefreshinterval : Integer = 1800 BisisMaximumLSPSize : Integer = NA
I [ [BfisisHelloTimer : Integer = 15

1 $ 1 0.1 BlisisCompleteSNPInterval : Integer = 600
[
0.1 t
0.* 0.x 0.*
OSPFNeighbour PNNINeighbour ISISNeighbour
(from Class Definitions) (from Class Definitions) (from Class Definitions)

Type = DOWN

Eosp 2@ Type = DOWN
BEospfNeighbourld : Integer {32bit} = NA
BfospfNeighbourlPAddress : Integer {32bit} = NA

BfpnniRemoteNodeld : OctetString = NA
EBpnniNeighbourlPAddress : Integer = NA

1 L

E Type = DOWN
BisisNeighbourld : Integer {1-8 Bytes} = NA
5isisNeighbourlPAddress : Integer {32bit} = NA

RoutingArea
(from Class Definitions)

EiroutingAreaLevel : RoutingAreaLevelType = TOP_LEVEL_RA
BfisReroutingDomain : Boolean = True

EflayerRate : LayerRateType = NA

EfparentRoutingArea : ObjectidType = Null

EEmyRoutingArea : ObjectldType = Null

[childRoutingArea : ObjectldListType = Null
[BicharedRiskGroup : SharedRiskGrouplList = empty list

“+partitions

0.*

partitioning

¥getAllSubordinateRAS()
[ ®getAll SNPPLinks)
¥getAll SNPPs()
¥getSNPP()
[getRoutingProtocol()
I¥setRoutingProtocol ()

e
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8.6 Class diagram — Signalling service class diagram

Existing Transport 1
Fragment
SNPPLink

(from Class Definitions)

Group : Shared rouplist = empty list
Bidirection : ConnectionDirectionType = BIDIRECTIONAL
BBcost : AVPListType = empty list

Eidiscovered : Boolean = NA

BEavailability : AVPListType = empty list

ESinterfaceType : InterfaceType = NA

=

BgetAvailableCapacity()
BgetLinkConnectionState ()
BgetSignallingProtocol ()
BsetSignallingProtocol()

0.* <<M.3100>>
ManagedElement

(from Class Definitions)

+signallingProtocol Type | 0.1 Tl
ControlPlaneService SignallingProtocol 0.1
(fromClass Definitions) (fromClass Definitions) ControlPlane
EstatusReportingEnabled : Boolean = false : Standard. Type = LOCKED o 1 (from Class Definitions)
Eoperational State : StandardOperStateType = NA [<J——M@iscnIPAddress : OctetString = NA
H “currentProblemList : CurrentProblemListType = empty list BcreateObjectinstance()
L i ingP! IP; 0 BdeleteObjectinstance()
| MsetstatusReporting() BsetAdminState()
PNNISignallingProtocol RSVPProtocol CR-LDPProtocol
(from Class Definitions) (from Class Definitions) (from Class Definitions)
EpnniSignallingEnabled : Boolean = false E&rsvpSignallingEnabled : Boolean = false EmplsL : Standard. Type = LOCKED
Bfrsvp Type = enabled EBmplsLd, Standard. Type = LOCKED

9 Class definitions

9.1 AlarmSeverityAssignmentProfile

The AlarmSeverityAssignmentProfile object specifies the alarm severity assignment for managed
objects. Instances of this object are referenced by the asapPointer attribute in the managed objects.

9.1.1 Associations

9.1.1.1 (Unnamed Target Role) [0.*]: Unnamed Association (Unnamed Supplier Role) to
Connection

9.1.1.2 (Unnamed Target Role) [0..*]: Unnamed Association (Unnamed Supplier Role) to
ConnectionCreateData

9.1.1.3 (Unnamed Target Role) [0..*]: Unnamed Association (Unnamed Supplier Role) to Call

9.1.1.4 (Unnamed Target Role) [0..*]: Unnamed Association (Unnamed Supplier Role) to
CallCreateData

9.2 CR-LDPProtocol

The CR-LDP protocol object provides a management view of the specific attributes of a
CR-LDP protocol instance.

Object Lifecycle: Could be created and deleted by Management Action
Object Creation Notification Issued? Y es

Object Deletion Notification Issued? Y es

Derived from: SignallingProtocol
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9.2.1 Attributes

9.21.1 mplsLdpEntityAdminStatus: StandardAdminStateType=LOCKED
If set to 'unlocked', then Entity will attempt to establish a new session with the Peer.
Readable by EMS? Yes

Writeable by EMS? Yes

Invariant? No

Notification Type? None

9.21.2 mplsLdpGracefulRestart: StandardAdminStateType=LOCKED
Flag to enable/disable the graceful restart procedure.

Readable by EMS? Yes

Writeable by EMS? Yes

Invariant? No

Notification Type? None

9.3 Call

The Call Object represents the service between two end points in the network. Calls are identified
globally.

Object Lifecycle: The Call object is the result of an establishCall operation. The Call object exists
for the lifetime of the Call.

Object Creation Notification Issued? No; it is expected that Calls are available for inspection when
required, but due to potential high call volume, individual calls do not issue notifications.

Object Deletion Notification Issued? No
Derived from: CommonResourcel nformation

9.3.1 Attributes

9.3.1.1 connectionSetupType: ConnectionKindType = NA
Readable by EMS? Yes

Writeable by EMS? No

Invariant? Y es

Notification Type? None

9.3.1.2 callState: CallStateType= NA

This attribute represents the state of the Call. The Call state depends on the state of the associated
Connections.

Readable by EMS? Yes
Writeable by EMS? No
Invariant? No
Notification Type? None
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9.3.1.3 aEnd: CallEndType=NA

This attribute represents the source end point of the Call. The value of this attribute shall be in one
of the following name types:

- SNPP;

— SNP;

- TRI Name, which identifies either a TRI or a Group-TRI Name.
Readable by EMS? Yes

Writeable by EMS? No

Invariant? Yes

Notification Type? None

9.3.14 zEnd: CallEndType=NA

This attribute represents the sink end point of the Call. The value of this attribute shall be in one of
the following name types.

- SNPP;

- SNP;

- TRI Name, which identifies either a TRI or a Group-TRI Name.
Readable by EMS? Yes

Writeable by EMS? No

Invariant? Yes

Notification Type? None

9.3.1.5 alarmReportinglndication: StandardAdminStateType=LOCKED

Provides an indication of whether alarm reporting for this Call is administratively activated or
de-activated.

Unlocked = alarm reporting is activated; locked = alarm reporting is de-activated.
Readable by EMS? Yes

Writeable by EMS? Yes

Invariant? No

Notification Type? AVC

9.3.1.6 asapPointer: ObjectldType= Null

This attribute indi cates the assignment of an Alarm Severity Assignment Profile to the Call.
Readable by EMS? Yes

Writeable by EMS? Yes

Invariant? No

Notification Type? AVC

9.3.1.7 originator: PlaneType = NA

This attribute indicates the origin of the Call create request.
NOTE — The attribute has the scope of an individual NE.

Allowed values are Control Plane or ManagementPlane.
Documents
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Readable by EMS? Yes
Writeable by EMS? No
Invariant? Yes
Notification Type? None

9.3.1.8 callParameter: CallParameter Type = NA

This attribute identifies the requested thresholds (wrt. the number of Connections) of the Call:
- Degraded Threshold,;
- Severely Degraded Threshold.

Readable by EMS? Yes
Writeable by EMS? Yes
Invariant? No
Notification Type? AVC

9.3.1.9 diversityData: DiversityDataType = NA
Readable by EMS? Yes

Writeable by EMS? No

Invariant? Y es

Notification Type? None

9.3.1.10 revertive: Boolean = True
Readable by EMS? Yes

Writeable by EMS? No

Invariant? Y es

Notification Type? None

9.3.1.11 recovery: RecoveryType=NONE

Allowed values are none (0), restorable (1), protected (2).
Readable by EMS? Yes

Writeable by EMS? No

Invariant? Yes

Notification Type? None

9.3.2 Associations

9.3.2.1 (Unnamed Target Role) [0..*]: Unnamed Association (Unnamed Supplier Role) to
Connection

9.3.2.2 (Unnamed Target Role) [1]: Unnamed Association (Unnamed Supplier Role) to
CallService

9.3.3 Operations

9.3.3.1 getConnection (name: ObjectldType= NA, connection: Connection = Null): void
This operation retrieves the detail s of a Connection given a specified Connection name.
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NOTE — (In acontrol plane environment) The managed element has to control the originating end of the Call
otherwise the Connection information is not available.

Operation exceptions:
Standard
Parameter description:
name
/* in*/ The name of the Connection to be retrieved.
connection
/* out */ The Connection object requested.
Pre-conditions:
None
Post-conditions:
The system remains unchanged.
‘9.3.3.2 addConnections (connectionCreateDataL ist: SequenceOf ConnectionCreateData =
NA, connectionRouteRear rangementAllowed: Boolean = False,

createdConnections: SequenceOf Connection = empty list, error Reason: String =
empty string): void
This operation adds one or more Connections to an existing Call. If necessary, it is also possible to
set any TP transmission parameters.

The operation will either set up the entire Connection, or will fail the entire Connection. Thereis no
partial Connection state.

If routing constraints are specified for the Connections in the request, they should match the

constraints based on the degree mandated by the appropriate effort statement. If the managed

element cannot satisfy the routing criteria, within the boundaries of the effort level requested, an

exception israised.

Operation exceptions:

1) NOT_IMPLEMENTED — Raised when the entire operation is not supported, or the
operation with the specified input parametersis not supported.

2) INTERNAL_ERROR — Raised when the operation has resulted in an internal error.

3) INVALID _INPUT — Raised when the operation contains an input parameter that is
syntactically incorrect or identifies an object of the wrong type or is out of range.

4) ENTITY_NOT_FOUND — Raised when any specified object instance does not exist.

5) USERLABEL_IN_USE — Raised when the user label uniqueness constraint is not met; the
specified user label is currently being used.

6) UNABLE_TO_COMPLY — Raised when the operation cannot respond to the request.

7) UNSUPPORTED_ROUTING_CONSTRAINTS — Raised when the operation is unable to
satisfy the requested routing constraints.

8) OBJECT _IN_USE — Raised when the object identified in the request is currently in use.

9) CAPACITY_EXCEEDED: Raised when the request will result in resources being created
or activated beyond the current capacity.
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Parameter description:

connectionCreateDatal.ist

/¥ in*/ A list of parameters defining the Connection(s) to be created in support of the Call.
connectionRouteRear rangementAllowed

I* in */ Defines whether any existing Connections can be rearranged in order to meet the request.
False = rearrangement not allowed; True = rearrangement allowed.

createdConnections

/* out */ A list of Connections.

errorReason

[* out */ Specifies the creation error(s) if any.

Pre-conditions:

None

Post-conditions:

The operation has created the connections specified, or no connections have been created.
Connections are not partially created.

9.3.3.3 removeConnections (connectionNameL ist: ObjectldListType = empty list,
modifiedCall: Call = NA): void

This operation removes one or more supporting Connections from an existing Call. If necessary, it
is also possible to set any TP transmission parameters.

Operation exceptions:

Standard

Parameter description:

connectionNameL.ist

[* in*/ Thelist of Connections to be removed.
modifiedCall

[* out */ The modified Call object.
Pre-conditions:

None

Post-conditions:

The connections specified are removed or an exception has been raised.

9.3.34 setAlarmReporting (activated: Boolean = NA): void

This operation activates or de-activates alarm reporting on the Call.

Operation exceptions:

Standard

Parameter description:

activated

/* in*/ Defines whether alarm reporting shall be activated = "true" or de-activated = "false".

Documents
18 ITU-T Rec. G.7718.1/Y.1709.1 (12/2006) Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T Y.1709.12006


http://www.avadocuments.com/doc/itu-t-y-1709-1-2006
http://www.avadocuments.com/doc/itu-t-y-1709-1-2006

94 CallCreateData

This object class represents the read-create attributes that are required to create a Connection. This
object will be passed as one of the parameters in the establishCall operation or in the
addConnections operation.

Object Lifecycle: Thisis part of a Call creation operation. Lifecycleis limited to the duration of the
operation.

Object Creation Notification Issued? No
Object Deletion Notification Issued? No
9.4.1 Attributes

9.4.1.1 name: ObjectldType=NA
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Y es

Notification Type? None

9.4.1.2 userLabd: String = empty string

This attribute represents a provisionable, user-friendly name for the Call object to be created. It may
be initialized to the value in the name attribute by the NE; however, the userLabel attribute is
owned and may be set by the EMS.

This attribute may be unique amongst all instances of this object in the control plane.
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Y es

Notification Type? None

9.4.1.3 aEnd: CallEndType=NA

This parameter identifies the source end point of the Call. The value of this parameter shall be in
one of the following name types:

—~ SNPP;

- SNP;

- TRI Name, which identifies either a TRI or a Group-TRI Name.

If the new Call shall have multiple Connections, then only SNPP or Group-TRI is allowed.
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Y es

Notification Type? None

Documents
Copyright International Telecommunication Union/ITU Telcommunication Sector I T U -T Rec G 7718 1/Y ! 1 709 1 (lZIQBGBjne nt S rﬁl " g H h b

Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T Y.1709.12006


http://www.avadocuments.com/doc/itu-t-y-1709-1-2006
http://www.avadocuments.com/doc/itu-t-y-1709-1-2006

94.14 zEnd: CallEndType=NA

This parameter identifies the sink end point of the Call. The value of this parameter shall be in one
of the following name types:

- SNPP;

— SNP;

- TRI Name, which identifies either a TRI or a Group-TRI Name.

If the new Call shall have multiple Connections, then only SNPP or Group-TRI is allowed.
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Y es

Notification Type? None

9.4.1.5 callParameter: CallParameter Type = NA

This parameter shall identify the requested thresholds (wrt. the number of Connections) of the new
Call:

- Degraded Threshold;

- Severely Degraded Threshold.
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Yes

Notification Type? None

94.1.6 diversityData: DiversityDataType = NA
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Yes

Notification Type? None

9.4.1.7 revertive: Boolean = TRUE
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Yes

Notification Type? None

9.4.1.8 recovery: RecoveryType=NONE

Allowed values are none (0), restorable (1), protected (2).
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Y es

Notification Type? None
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9.4.1.9 asapPointer: ObjectldType= Null

This attribute indi cates the assignment of an ASAP to the Call.
Readable by EMS? No

Writeable by EMS? Yes

Invariant? Yes

Notification Type? None

9.4.2 Associations

9.4.21 connectionRelatedData [0..*]: Unnamed Association (Unnamed Supplier Role) to
ConnectionCreateData

Readable by EMS? No
Writeable by EMS? Yes
Invariant? Yes
Notification Type? None

9.5 CallDetailRecord
The Call Detail Record provides billing information for a specific Call.

Object Lifecycle: Created when the Call is established and explicitly deleted by the EMS after the
Call isended.

Object Creation Notification Issued? No
Object Deletion Notification Issued? No

951 Attributes

95.1.1 callld: OctetString = NA

This attribute represents the unique identifier of the Call.
Readable by EMS? Yes

Writeable by EMS? No

Invariant? Yes

Notification Type? None

95.1.2 dartTime TimeOfDayType=NA

Provides tracking of the duration of a Call sourced by the Call Controller.
Readable by EMS? Yes

Writeable by EMS? No

Invariant? Y es

Notification Type? None

95.1.3 stopTime: TimeOfDayType= NA

Provides tracking of the duration of a Call sourced by the Call Controller.
Readable by EMS? Yes

Writeable by EMS? No
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