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1
Scope

The present document (Generic Network Resources IRP: Network Resource Model) defines an Integration Reference Point (IRP) through which an 'IRPAgent' (typically an Element Manager or Network Element) can communicate Network Management related information to one or several 'IRPManagers' (typically Network Managers). 

The present document specifies a generic Network Resource Model, NRM (also referred to as a Management Information Model - MIM) with definitions of Managed Object Classes. 

The Configuration Management (CM) area is very large. The intention is to split the specification of the related interfaces in several IRPs. In addition to the subject IRP, it is expected that IRPs will be defined for functional areas like Security management, Software management, Network & Service provisioning, etc. An important aspect of such a split is that the Network Resource Models (NRMs) defined in different IRPs are consistent. The Generic Network Resources IRP here provides a base for all resource modelling. 

To summarize, the Generic Network Resources IRP main purpose is to define a generic Network Resource Model that constitutes a base from which other (more specialized) resource models can inherit or have associations with.
Finally, regarding the support of State Management IRP: IS [19], all NRM’s of one release (Generic NRM, Utran NRM, Geran NRM and CN NRM) shall support one and the same State Management IRP version. This release shall use State Management IRP version 5.0.
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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

	32.672, attribute, administrativeState
	administrativeState



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

6.1.3.1
GenericIRP

6.1.3.1.1
Definition

This information Object Class represents the IRP capability associated with each IRPAgent. This IOC cannot be instantiated. It is defined for sub-classing purposes. At least one instance of a sub-class of GenericIRP shall be present for every IRPAgent instance.

6.1.3.1.2
Attributes

Table 1: Attributes of GenericIRP
	Attribute Name
	Support Qualifier

	IRPId
	M


6.1.3.2
IRPAgent

6.1.3.2.1
Definition

This information Object Class represents the functionality of an IRPAgent. It shall be present. For a definition of IRPAgent, see 3GPP TS 32.102 [2].

In this class, the 'administrativeState' attribute shall be used to 'lock' the whole Itf-N and to remove from service all functionality provided on this interface. If the Manager sets the value of this attribute to 'Locked', the Agent shall stop sending new messages to the Manager and reject all the requests from the Manager, except the command to set the value of this attribute to 'unlocked'. During the time the 'IRPAgent' instance is locked, only Itf-N is affected, and no other services of the IRP Agent (e.g. the Agent will continue to update the 'alarmList' while in 'Locked' state, so that when the 'administrativeState' becomes 'Unlocked' again, the Manager can align its knowledge of the 'alarmList' with the real values).
Restriction in R4: The IRPAgent will be contained under a managed object as follows (only one of the options shall be used):

1. ManagementNode, if the configuration contains a ManagementNode;
2. SubNetwork, if the configuration contains a SubNetwork and no ManagementNode;
3. ManagedElement, if the configuration contains no ManagementNode or SubNetwork.
6.1.3.2.2
Attributes

Table 2: Attributes of IRPAgent
	Attribute Name
	Support Qualifier

	irpAgentId
	M

	systemDN
	C


Table 1a: Additional attributes of IRPAgent for State Management support
	Attribute Name
	Support Qualifier
	READ
	WRITE

	operationalState
	U
	U
	U

	usageSate
	U
	U
	U

	administrativeState
	O
	M
	O

	alarmStatus
	U
	U
	U

	proceduralStatus
	U
	U
	U

	availabilityStatus
	U
	U
	U

	controlStatus
	U
	U
	U

	standbyStatus
	U
	U
	U

	unknownStatus
	U
	U
	U


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 3: Attributes of ManagedElement
	Attribute Name
	Support Qualifier

	managedElementId
	M

	dnPrefix
	C

	managedElementType
	M

	userLabel
	M

	vendorName
	M

	userDefinedState
	M

	locationName
	M

	swVersion
	M


6.1.3.4
ManagedFunction

6.1.3.4.1
Definition

This information Object Class is provided for sub-classing only. It provides attribute(s) that are common to functional Information Object Classes. Note that a Managed Element may contain several managed functions. The ManagedFunction may be extended in the future if more common characteristics to functional objects are identified.

6.1.3.4.2
Attributes

Table 4: Attributes of ManagedFunction
	Attribute Name
	Support Qualifier

	userLabel
	M


6.1.3.5
ManagementNode

6.1.3.5.1
Definition

This information Object Class represents a telecommunications management system (EM) within the TMN that contains functionality for managing a number of Managed Elements (MEs). The management system communicates with the MEs directly or indirectly over one or more interfaces for the purpose of monitoring and/or controlling these MEs.

This class has similar characteristics as the ManagedElement. The main difference between these two classes is that the ManagementNode has a special association to the managed elements that it is responsible for managing. 

6.1.3.5.2
Attributes

Table 5: Attributes of ManagementNode
	Attribute Name
	Support Qualifier

	managementNodeId
	M

	userLabel
	M

	VendorName
	M

	UserDefinedState
	M

	LocationName
	M

	swVersion
	M


6.1.3.6
MeContext

6.1.3.6.1
Definition

This information Object Class is introduced for naming purposes. It may support creation of unique DNs in scenarios when some MEs have the same RDNs due to the fact that they have been manufacturer pre-configured. 


If some MEs have the same RDNs (for the above mentioned reason) and they are contained in the same SubNetwork instance, some measure shall be taken in order to assure the global uniqueness of DNs for all MOIs under those MEs. One way could be to set different DnPrefixes for those NEs, but that would require either that: 

a) all LDNs or DNs are locally modified using the new DnPrefix for the upper portion of the DNs, or 

b) a mapping (translation) of the old LDNs or DNs to the new DNs every time they are used externally, e.g. in alarm notifications.

As both the two alternatives above may involve unacceptable drawbacks (as the old RDNs for the MEs then would have to be changed or mapped to new values), using MeContext offers a new alternative to resolve the DN creation. Using MeContext as part of the naming tree (and thus the DN) means that the DnPrefix, including a unique MeContext for each ME, may be directly concatenated with the LDNs, without any need to change or map the existing ME RDNs to new values. 

MeContext have 0..N instances. It may exist even if no SubNetwork exists. Every instance of MeContext contains exactly one ManagedElement during steady-state operations.

6.1.3.6.2
Attributes

Table 6: Attributes of MeContext
	Attribute Name
	Support Qualifier

	meContextId
	M

	dnPrefix
	C


6.1.3.7
SubNetwork

6.1.3.7.1
Definition

This information object class represents a set of managed entities as seen over the Itf-N.

There may be zero or more instances of a SubNetwork. It shall be present if either a ManagementNode or multiple ManagedElements are present (i.e. ManagementNode and multiple ManagedElement instances shall have SubNetwork as parent). Restriction in R4: N=1.

6.1.3.7.2
Attributes

Table 7: Attributes of SubNetwork
	Attribute Name
	Support Qualifier

	subNetworkId
	M

	dnPrefix
	C

	UserLabel
	M

	userDefinedNetworkType
	M


6.1.3.8
Top

6.1.3.8.1
Definition

This information object class is introduced for generalisation purposes. All information object classes defined in all TS that claim to be conformant to 32.102[2] shall inherit from Top.

6.1.3.8.2
Attributes

Table 8: Attributes of Top
	Attribute Name
	Support Qualifier

	objectClass
	M

	objectInstance
	M


6.1.3.9
Class VsDataContainer

6.1.3.9.1
Definition

The 'VsDataContainer' managed object is a container for vendor specific data. The number of instances of the 'VsDataContainer' can differ from vendor to vendor. This MOC shall only be used by the Bulk CM IRP for the UTRAN and GERAN object models.

6.1.3.9.2
Attribute

Table 9: Attributes of VsDataContainer
	Name
	Qualifier

	vsDataContainerId
	M

	vsDataType
	M

	vsData
	M

	vsDataFormatVersion
	M


6.1.4
Information relationship definitions

6.1.4.1
MgmtAssociation (M)

6.1.4.1.1
Definition

This association is used to represent relationships between one or more MEs and the ManagementNode that is responsible for managing the MEs. It has two roles, named Manages and ManagedBy. The role ‘Manages’ models the fact that a ManagementNode is responsible for managing zero or more MEs, and the role ManagedBy models the fact that an ME is managed by zero or one ManagementNode. Each role is in the MOC definition mapped to a reference attribute with the same name.

6.1.4.1.2
Roles

The roles involved in the relation MgmtAssociation are listed in this table.

Table 10: Roles of the relation MgmtAssociation

	Name
	Definition

	Manages
	This role refers to a list of the DN(s) of the related ManagedElement instance(s). This is a reference attribute modelling the role (of the association MgmtAssociation) that this managementNode is responsible for managing zero or more MEs.

	IsManagedBy
	This role refers to the DN of the related managementNode instance. This is a reference attribute modelling the role (of the association MgmtAssociation) that this ME is managed by zero or one managementNode.


6.1.4.1.3
Constraints

There is no constraint for this relationship.

6.1.4.2
SubNetwork-ManagementNode

6.1.4.2.1
Definition

This represents the containment relationship between SubNetwork and ManagementNode.

6.1.4.2.2
Roles

	Name
	Definition

	contains
	This role is played by objects of the information object class ManagementNode.

	isContainedIn
	This role is played by objects of the information object class SubNetwork.


6.1.4.2.3
Constraints

There is no constraint for this relationship.

6.1.4.3
SubNetwork-MeContext

6.1.4.3.1

Definition

This represents the containment relationship between SubNetwork and MeContext.

6.1.4.3.2

Roles

	Name
	Definition

	contains
	This role is played by objects of the information object class MeContext.

	isContainedIn
	This role is played by objects of the information object class SubNetwork.


6.1.4.3.3

Constraints

There is no constraint for this relationship.

6.1.4.4
SubNetwork-SubNetwork

6.1.4.4.1
Definition

This represents the containment relationship between SubNetwork and SubNetwork.

6.1.4.4.2
Roles

	Name
	Definition

	contains
	This role is played by objects of the information object class SubNetwork.

	isContainedIn
	This role is played by objects of the information object class SubNetwork.


6.1.4.4.3
Constraints

	Name
	Definition

	Rel4SubNetworkSubNetworkRestriction
	“ In Release 4, this relationship cannot be instantiated, due to the fact that the maximum number of instances of the SubNetwork IOC is 1. ”


6.1.4.5
SubNetwork-IRPAgent

6.1.4.5.1
Definition

This represents the containment relationship between SubNetwork and IRPAgent.

6.1.4.5.2

Roles

	Name
	Definition

	contains
	This role is played by objects of the information object class IRPAgent.

	isContainedIn
	This role is played by objects of the information object class SubNetwork.


6.1.4.5.3

Constraints

There is no constraint for this relationship.

6.1.4.6
SubNetwork-ManagedElement

6.1.4.6.1
Definition

This represents the containment relationship between SubNetwork and ManagedElement.

6.1.4.6.2
Roles

	Name
	Definition

	contains
	This role is played by objects of the information object class ManagedElement.

	isContainedIn
	This role is played by objects of the information object class SubNetwork.


6.1.4.6.3
Constraints

There is no constraint for this relationship.

6.1.4.7
MeContext-ManagedElement

6.1.4.7.1
Definition

This represents the containment relationship between MeContext and ManagedElement.

6.1.4.7.2
Roles

	Name
	Definition

	Contains
	This role is played by objects of the information object class ManagedElement.

	IsContainedIn
	This role is played by objects of the information object class MeContext.


6.1.4.7.3
Constraints

There is no constraint for this relationship.

6.1.4.8
ManagedElement-IRPAgent

6.1.4.8.1
Definition

This represents the containment relationship between ManagedElement and IRPAgent.

6.1.4.8.2
Roles

	Name
	Definition

	Contains
	This role is played by objects of the information object class IRPAgent.

	IsContainedIn
	This role is played by objects of the information object class ManagedElement.


6.1.4.8.3
Constraints

There is no constraint for this relationship.

6.1.4.9
IRPAgent-GenericIRP

6.1.4.9.1
Definition

This represents the containment relationship between IRPAgent and GenericIRP.

6.1.4.9.2
Roles

	Name
	Definition

	Contains
	This role is played by objects of the information object class GenericIRP.

	IsContainedIn
	This role is played by objects of the information object class IRPAgent.


6.1.4.9.3
Constraints

There is no constraint for this relationship.

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, BSS, MSC, HLR, VLR, AuC, EIR, SMS-IWMSC, SMS-GMSC, GMSC, SGSN, GGSN, BG, BS, CBC, CGF, GMLC, GMSC Server, IWF, MGW, MNP-SRF, MSC Server, NPDB, R-SGW, SCF, SMLC, SRF, SSF.

	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.
	

	administrativeState
	It indicates the administrative state of the object instance. If this attribute is set to locked the IRPAgent does not send any notofications or accept any operations, except the one to unlock the IRPAgent, over the Itf-N.
	Locked, Shutting down, Unlocked
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