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6
Information Object Class definitions

6.1
Information object classes

6.1.1
Information entities imported local labels

	Label reference
	Local label

	32.111-2, notification, AlarmIRPNotification_1::notifyAckStateChanged
	notifyAckStateChanged

	32.111-2, notification, AlarmIRPNotification_2::notifyChangedAlarm
	notifyChangedAlarm

	32.111-2, notification, AlarmIRPNotification_1::notifyClearedAlarm
	notifyClearedAlarm

	32.111-2, notification, AlarmIRPNotification_1::notifyNewAlarm
	notifyNewAlarm

	32.111-2, notification, AlarmIRPNotification_3::notifyComments
	notifyComments

	32.662, notification, KernelCmNotification_3::notifyAttributeValueChanged
	notifyAttributeValueChanged

	32.662, notification, KernelCmNotification_1::notifyObjectCreation
	notifyObjectCreation

	32.662, notification, KernelCmNotification_2::notifyObjectDeletion
	notifyObjectDeletion



6.1.2

Class diagram

6.1.2.1

Attributes and relationships

This sub-clause depicts the set of IOCs that encapsulate information relevant for this service. This sub-clause provides the overview of all information object classes in UML.  Subsequent sub-clauses provides more detailed specification of various aspects of these information object classes.

Figure 5 shows the containment/naming hierarchy and the associations of the generic information object classes defined in this TS. 

NOTE:
The information object containment relationships are, in the diagram(s) below, indicated by UML “Aggregation by reference” (“hollow diamonds”).
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NOTE 1:
ManagedElement may be contained in either a SubNetwork or an MeContext instance, or have no parent instance at all.

NOTE 2:
The listed cardinality numbers represent transient as well as steady-state numbers, and reflect all managed object creation and deletion scenarios.

NOTE 3:
Each instance of the vsDataContainer shall only be contained under one MOC. The vsDataContainer can be contained under MOCs defined in other NRMs.

Figure 5: Generic NRM Containment/Naming and Association diagram

Each Managed Object is identified with a Distinguished Name (DN) according to 3GPP TS 32.300 [13] that expresses its containment hierarchy. As an example, the DN of a ManagedElement instance could have a format like:

SubNetwork=Sweden,MeContext=MEC-Gbg-1,ManagedElement=RNC-Gbg-1. 

6.1.2.2

Inheritance

This sub-clause depicts the inheritance relationships that exists between information object classes.

Figure 6 shows the inheritance diagram.
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Figure 6: Generic Network Resources Model Inheritance Hierarchy

6.1.3
Information object class definitions

6.1.3.3
ManagedElement

6.1.3.3.1
Definition

This information Object Class represents telecommunications equipment or TMN entities within the telecommunications network that performs Managed Element (ME) functions, i.e. provides support and/or service to the subscriber. 
An ME communicates with a manager (directly or indirectly) over one or more interfaces for the purpose of being monitored and/or controlled. MEs may or may not additionally perform element management functionality. 
An ME contains equipment that may or may not be geographically distributed. An ME is often referred to as a “Network Element”. This class is similar to the Managed Element class specified in ITU-T M.3100 [4], [5], [6].

A ManagedElement may be contained in either a SubNetwork or in an MeContext instance. A single ManagedElement seen over the Itf-N may also exist stand-alone with no parent at all. 

The ManagedElement MOC may be used to represent combined ME functionality (as indicated by the managedElementType attribute and the contained instances of different functional MOCs). 

Single function ManagedElement managed object instances will have a 1..1 containment relationship to a function Managed Object  (in this context a function MO is an MO derived from the ManagedFunction MOC). Multiple function ManagedElement managed object instances will have a 1..N containment relationship to function Managed Objects.
6.1.3.3.2.
Attributes

Table 4: Attributes of ManagedElement
	Attribute Name
	Support Qualifier

	managedElementId
	M

	dnPrefix
	C

	managedElementType
	M

	userLabel
	M

	vendorName
	M

	userDefinedState
	M

	locationName
	M

	swVersion
	M


6.1.5
Information attribute definitions

6.1.5.1
Definitions and legal values

The table below defines the attributes that are present in several information object classes of this TS.

Table 11: Attributes
	Attribute Name
	Definition
	Legal Values

	dnPrefix
	It carries the DN Prefix information as defined in Annex C of 32.300 [13]. It shall only be specified if the instance of the information object class supporting this attribute is a local root instance of the MIB. Otherwise the value shall carry the NULL semantics.
	

	managedElementId
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the ManagedElement object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	
	
	

	managedElementType
	The type of managed element. It is a multi-valued attribute with one or more elements. Thus, it may represent one ME functionality, e.g. an RNC, or a combination of more than one functionality e.g. an MSC/HLR. 

The actual syntax and encoding of this attribute is Solution Set specific.
	RNC, NodeB, MSC, HLR, VLR, AUC, EIR, SMS-IWMSC, SMS-GMSC, GMSC, SGSN, GGSN,BG, BS, CBC, CGF, EIR, GGSN, GMLC, GMSC, GMSC Server, HLR, IWF, MGW, MNP-SRF, MSC, MSC Server, NPDB, R-SGW, SCF, SGSN, SMLC, SMS-GMSC, SMS-IWMSC, SRF, SSF, VLR.

	irpAgentId
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of this object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	irpId
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of this object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	locationName
	The physical location of this entity (e.g. an address).
	

	managementNodeId
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of this object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	meContextId
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of this object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	objectClass
	An attribute which captures the name of the class from which the object instance is an occurrence of.
	

	objectInstance
	An information which captures the Distinguished Name of any object.
	

	subNetworkId
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the SubNetwork object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	swVersion
	The software version of the ManagementNode or ManagedElement (this is used for determining which version of the vendor specific information is valid for the ManagementNode or ManagedElement).
	

	systemDN
	The Distinguished Name (DN) of IRPAgent. defined in 3GPP TS.32.300.
	

	userDefinedNetworkType
	Textual information regarding the type of network, e.g. UTRAN.
	

	userDefinedState
	An operator defined state for operator specific usage. (See also Note below)
	

	userLabel
	A user-friendly name of this object.
	

	vendorName
	The name of the vendor.
	

	vsData
	Vendor specific attributes of the type vsDataType. The attribute definitions including constraints (value ranges, data types, etc.) are specified in a vendor specific data format file. 
	

	vsDataContainerId
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of this object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

	vsDataFormatVersion
	Name of the data format file, including version.
	

	vsDataType
	Type of vendor specific data contained by this instance, e.g. relation specific algorithem parameters, cell specific parameters for pewer control or re-selection or a timer. The type itself is also vendor specific.
	


7
Managed Object Classes

The Network Resource Model consists of a number of Managed Object Classes. Instances of Managed Object Classes compose Managed Information Base of an IRP Agent. This clause maps the related Information Object Classes defined in Clause 6 to Managed Object Classes and specifies their specific properties. Only Managed Object Classes shall be mapped to technology dependent NRM solution sets.
7.1
Mapping IOCs to MOCs

The table below maps the related Information Object Classes defined in Clause 6 to the corresponding Managed Object Classes and specifies if instances of each MOC can be created or deleted by IRP Managers through Itf-N interfaces.

	Names of IOCs
	Names of MOCs
	Creatable / Deletable

	ManagedElement
	ManagedElement
	No / No

	ManagedFunction
	ManagedFunction
	abstract class

	ManagementNode
	ManagementNode
	No / No

	MeContext
	MeContext
	Yes / Yes

	SubNetwork
	SubNetwork
	No / No

	VsDataContainer
	VsDataContainer
	Yes / Yes


7.2 Class Diagram

7.2.1
Naming relations and other associations

The UML model below uses aggregation relationships to specify the naming relations between instances of different or same MOCs. The UML association relationships are applied to model other significant relations between managed object instances.
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NOTE 1:
ManagedElement may be named by either a SubNetwork or an MeContext instance, or have no parent instance at all.

NOTE 2:
The listed cardinality numbers represent transient as well as steady-state numbers, and reflect all managed object creation and deletion scenarios.
NOTE 3:
A VsDataContainer can be named by either another VsDataContainer or an instance of other MOCs. MOCs naming VsDataContainer are defined in other NRM documents, e.g. TS 32.642 and TS 32.652.

NOTE4:
Naming relations related to inheritors of ManagedFunction are defined in other NRM document, e.g. TS 32.632.
7.2.2
Inheritance relations
No MOC specified in this clause inherits from other MOCs.

7.3 Managed Object Class Specification
7.3.1
ManagedElement

7.3.1.1
Managed object specific attributes
This sub-clause defines specific attributes of the MOC ManagedElement in addition to the attributes of the corresponding IOC.

	Attribute Name
	Definition
	Legal Value
	Supported Qualifier
	Constraint

	managedBy
	This is a reference attribute modelling the role’isManagedBy’ of the association ‘MgmtAssociation’.
	The DN of the related ManagementNode instance.
	M
	The ManagementNode is managed by the same IRPAgent


7.3.1.2 Managed object attribute properties

This sub-clause specifies the data types, default values and the read-write properties of all attributes of the MOC ManagedElement.

	Attribute Names
	Data Types
	Default Values
	Readable / Writable

	managedElementId
	SS dependent
	avoid
	yes / no

	dnPrefix
	SS dependent
	avoid
	yes / no

	managedElementType
	Set of strings
	Empty string
	yes / no

	userLabel
	String
	Empty string
	yes / yes

	vendorName
	String
	Empty string
	yes / no

	userDefinedState
	String
	Empty string
	yes / yes

	locationName
	String
	Empty string
	yes / no

	swVersion
	String
	Empty string
	yes / no

	managedBy
	SS dependent
	avoid
	yes / no

	objectClass
	SS dependent
	avoid
	yes / no

	objectInstance
	SS dependent
	avoid
	yes / no


7.3.1.3
Related notifications
This sub-clause specifies the notifications related to instances of the MOC ManagedElement
	Name
	Qualifier
	Notes

	notifyAckStateChanged
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyAttributeValueChange
	O
	

	notifyChangedAlarm
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyClearedAlarm
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyNewAlarm
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyObjectCreation
	O
	

	notifyObjectDeletion
	O
	

	
	
	


7.3.2
ManagedFunction
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