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1
Scope

The present document is part of an Integration Reference Point (IRP) named "Core Network Resources IRP", through which an 'IRPAgent' (typically an Element Manager or Network Element) can communicate Configuration Management information to one or several  'IRPManagers' (typically Network Managers) concerning CN resources. 
The present document specifies the protocol neutral Core Network Resources IRP: Network Resource Model. It reuses relevant parts of the generic NRM in 3GPP TS 32.622 [16], either by direct reuse or sub-classing, and in addition to that defines CN specific Information Object Classes. 


Finally, in order to access the information defined by this NRM, an Interface IRP is needed, such as the Basic CM IRP 3GPP TS 32.60x [17]. However, which Interface IRP that is applicable is outside the scope of the present document.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 32.101: "Telecommunication management; Principles and high level requirements".

[2]
3GPP TS 32.102: "Telecommunication management; Architecture".

[3]
3GPP TS 32.302: "Telecommunication management; Configuration Management (CM); Notification Integration Reference Point; Information Service (IS)".

[4] - [6]
Void.

[7]
ITU-T Recommendation X.710 (1991): "Common management information service definition for CCITT applications".

[8] - [10]
Void.

[11]
3GPP TS 32.111-2: "Telecommunication management; Fault Management; Part 2: Alarm Integration Reference Point: Information Service (IS)".

[12]
Void.

[13]
3GPP TS 32.300: "Telecommunication management; Configuration Management (CM); Name convention for Managed Objects".

[14]
3GPP TS 32.600: "Telecommunication management; Configuration Management (CM); Concept and high-level requirements".

[15]
3GPP TS 23.002: "Network architecture".

[16]
3GPP TS 32.622: "Telecommunication management; Configuration Management (CM); Generic network resources Integration Reference Point (IRP): Network Resource Model (NRM)".

[17]
3GPP TS 32.602: "Telecommunication management; Configuration Management (CM); Basic Configuration Management Integration Reference Point (IRP): Information Service (IS)".

[18]
3GPP TS 23.060: "General Packet Radio Service (GPRS) service description; Stage 2".

[19]
3GPP TS 23.003: "Numbering, addressing and identification".

[20]
3GPP TS 32.672: "Telecommunication Management; Configuration Management (CM); State Management Integration Reference Point (IRP): Information Service (IS)".

[21]
Void.
[22]
3GPP TS 32.642: "Telecommunication management; Configuration Management (CM); UTRAN network resources Integration Reference Point (IRP): Network Resource Model (NRM)".

[23]
3GPP TS 32.652: "Telecommunication management; Configuration Management (CM); GERAN network resources Integration Reference Point (IRP): Network Resource Model (NRM)".

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TS 32.101 [1], 3GPP TS 32.102 [2], 3GPP TS 32.600 [14] and the following apply:

Association: In general it is used to model relationships between Managed Objects. Associations can be implemented in several ways, such as:

(1)
name bindings;

(2)
reference attributes; and

(3)
association objects.

This IRP stipulates that containment associations shall be expressed through name bindings, but it does not stipulate the implementation for other types of associations as a general rule. These are specified as separate entities in the object models (UML diagrams).

Managed Element (ME): an instance of the Information Object Class ManagedElement defined in 3GPP TS 32.622 [16].

Managed Object (MO): in the context of the present document, a Managed Object (MO) is a software object that encapsulates the manageable characteristics and behaviour of a particular Network Resource. The MO is instance of a MO class defined in a MIM/NRM. This class, called Information Object Class (IOC) has attributes that provide information used to characterize the objects that belong to the class (the term "attribute" is taken from TMN and corresponds to a "property" according to CIM). Furthermore, the IOC can have operations that represent the behaviour relevant for that class (the term "operation" is taken from TMN and corresponds to a "method" according to CIM). The IOC may support the emission of notifications that provide information about an event occurrence within a network resource.
Management Information Model (MIM): also referred to as NRM - see the definition below.
Network Resource Model (NRM): a model representing the actual managed telecommunications network resources that a System is providing through the subject IRP
An NRM identifies and describes IOCs, their associations, attributes and operations. The NRM is also referred to as "MIM" (see above), which originates from the ITU-T TMN.

Node B: a logical node responsible for radio transmission/reception in one or more cells to/from the User Equipment
It terminates the Iub interface towards the RNC.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AUC
AUthentication Centre

AS
Application Server

BG
Border Gateway

BGCF
Breakout Gateway Control Function

BS
Billing System

CBC
Cell Broadcast Center

CGF
Charging Gateway Functionality

CN
Core Network

DN
Distinguished Name (see 3GPP TS 32.300 [13])

EIR
Equipment Identity Register

EM
Element Manager

FM
Fault Management

FNR
Flexible Number Register
GDMO
Guidelines for the Definition of Managed Objects

GGSN
Gateway GPRS Support Node

GMLC
Gateway Mobile Location Center

GMSC Server
Gateway MSC Server

GMSC
Gateway MSC

GPRS
General Packet Radio System

ICSCF
Interrogating Call Session Control Function

IDL
Interface Definition Language

IMS
IP Multimedia Subsystem


IOC
Information Object Class

IRP
Integration Reference Point

ISO
International Standards Organization

IWF
InterWorking Function

ME
Managed Element

MGCF
Media Gateway Control Function

MGW
Media GateWay

MIM
Management Information Model

MNP-SRF
Mobile Number Portability-Signalling Relay Function

MO
Managed Object

MOI
Managed Object Instance

MRFC
Multimedia Resource Function Controller 

MRFP
Call Session Control Function Processor

MSC Server
Mobile Services Switching Centre Server

MSC
Mobile Services Switching Centre

NE
Network Element

NM
Network Manager

NPDB
Number Portability DataBase

NR
Network Resource

NRM
Network Resource Model

OSI
Open Systems Interconnection

PCSCF
Proxy Call Session Control Function

PM
Performance Management

RDN
Relative Distinguished Name (see 3GPP TS 32.300 [13])

SCF
Service Control Function

SCSCF
Serving Call Session Control Function

SGSN
Serving GPRS Support Node

SGW
Signalling GateWay

SLF
Subscription Locator Function

SMLC
Serving Mobile Location Center

SMS
Short Message Service

SMS-GMSC
SMS Gateway MSC

SMS-IWMSC
SMS InterWorking MSC

SRF
Specialized Resource Function

SSF
Service Switching Function

TMN
Telecommunications Management Network

UML
Unified Modelling Language

UMTS
Universal Mobile Telecommunications System

UTRAN
Universal Terrestrial Radio Access Network

VLR
Visitor Location Register
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6.2
Class diagram

6.2.1
Attributes and relationships

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

The figures below show the containment/naming hierarchy and the associations of the information object classes defined in the present document.

NOTE:
The listed cardinality numbers represent transient as well as steady-state numbers, and reflect all managed object creation and deletion scenarios in all figures.
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Figure 6.2.1.1: CN NRM Containment/Naming relationships 1
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Figure 6.2.1.2: CN NRM Containment/Naming relationships 2


Figure 6.2.1.3: Void
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NOTE:
The association between MscServerFunction and CsMgwFunction is optional and is only mandatory when they belong to different ManagedElements.

Figure 6.2.1.4: CN UTRAN NRM Containment/Naming and Association
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NOTE 1:
The association between MscServerFunction and CsMgwFunction is optional and is only mandatory when they belong to different ManagedElements.

NOTE 2:
The association between MscServerFunction and GsmCell, and SgsnFunction and GsmCell are optional. It may be valid if both the MscServerFunction and GsmCell, or SgsnFunction and GsmCell are managed by the same management node.

Figure 6.2.1.5: CN GERAN NRM Containment/Naming and Association

Each IOC 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 IOC representing a cell could have a format like:

SubNetwork=Sweden, MeContext =MEC-Gbg-1,ManagedElement =MSC-Gbg-1, MscServerFunction=MSC-1.


[image: image9.emf]Cx ref point

Link_As_Auc

<<InformationObjectClass>>

Link_As_Hlr

<<InformationObjectClass>>

Sh ref point

Either 

Link_As_Auc  or 

Link_As_Hlr

Link_Hlr_Scscf

<<InformationObjectClass>>

AucFunction

<<InformationObjectClass>>

AsFunction

(from 32.732)

<<InformationObjectClass>>

0..n 0..n 0..n 0..n

ScscfFunction

(from 32.732)

<<InformationObjectClass>>

HlrFunction

<<InformationObjectClass>>

0..n

0..n

0..n

0..n

0..n

0..n

0..n

0..n

CscfFunction

(from 32.732)

<<InformationObjectClass>>

0..n 0..n 0..n 0..n

Link_Cscf_Hlr

<<InformationObjectClass>>




Figure 6.2.1.6 : CN-IMS Link Associations
Note: The above diagram (6.2.1.7) shall be removed. This note shall be removed when the CR is implemented.






 




 

6.2.2
Inheritance

This clause depicts the inheritance relationships that exist between  IOCs.

The figures below show the inheritance hierarchy for the CN NRM.
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Figure 6.2.2.1: CN NRM Inheritance Hierarchy 1
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Figure 6.2.2.2: CN NRM Inheritance Hierarchy 2


Figure 6.2.2.3: Void

Editor’s Note: Errors in the above fig (which is now marked for removal). : 1. IOCs shown in the diagram but not defined or used anywhere: Link_Hss_Osa_Scs, Link_Hss_SipAs, Link_Scscf_Mrfc. 2. Link_Scscf_Slf is shown twice above. 3. Link_Bbcf_Bgcf is wrongly spelt. 4. Link_Bgcf_Cscf is shown above but not defined as an IOC – should be Link_Bgcf_Scscf. 5. There are 15 Link subclasses defined, but only 14 left if the wrong ones above are removed - Link_Icscf_Slf is missing. 6. Link_Mrfc_Scscf is spelt as Link_ Scscf_Mrfc. This note shall be removed when the CR is implemented.
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Figure 6.2.2.4: CN NRM Link Inheritance Hierarchy 3



6.3
Information object class definitions
Note to MCC (Adrian Zoicas): Can we remove all the Void subclauses herein, as there will be many of them, and renumber the remaining ones when we enter R7? Adrian Z seems positive to that from earlier discussions. This note shall be removed when the CR is implemented.
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6.3.18
Void
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6.3.32

Void
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6.3.36
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6.3.40
Void

6.3.41
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6.3.42
Link_As_Auc

6.3.42.1
Definitions

This models the Sh reference point as defined in TS 23.002 [15] which may be between the HSS and a Sip application server or the HSS and an Osa_Scs. The NRMs do not model the HSS , but by the encapsulated  Hlr function and the AucFunction.

6.3.42.2
Attributes

Table 6.3.42.1: Attributes of Link_As_Auc
	Attribute Name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	linkId (see note)
	+
	M
	M
	-

	objectClass  (see note)
	+
	M
	M
	-

	objectInstance (see note)
	+
	M
	M
	-

	userLabel (see note)
	+
	M
	M
	M

	aEnd (see note)
	+
	M
	M
	-

	zEnd (see note)
	+
	M
	M
	-

	linkType (see note)
	+
	O
	M
	-

	protocolName (see note)
	+
	O
	M
	-

	protocolVersion (see note)
	+
	O
	M
	-

	Note:
This attribute is inherited from Link




6.3.42.3
Notifications

Notifications are inherited from Link.

6.3.43
Link_As_Hlr

6.3.43.1
Definitions

This models the Sh reference point as defined in TS 23.002 [15] which may be between the HSS and a Sip application server or the HSS and an Osa_Scs. The NRMs do not model the HSS , but by the encapsulated  Hlr function and the AucFunction.

6.3.43.2
Attributes

Table 6.3.43.1: Attributes of Link_As_Hlr
	Attribute Name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	linkId (see note)
	+
	M
	M
	-

	objectClass  (see note)
	+
	M
	M
	-

	objectInstance (see note)
	+
	M
	M
	-

	userLabel (see note)
	+
	M
	M
	M

	aEnd (see note)
	+
	M
	M
	-

	zEnd (see note)
	+
	M
	M
	-

	linkType (see note)
	+
	O
	M
	-

	protocolName (see note)
	+
	O
	M
	-

	protocolVersion (see note)
	+
	O
	M
	-

	Note:
This attribute is inherited from Link




6.3.43.3
Notifications

Notifications are inherited from Link.

6.3.44
Void
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6.3.48
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6.3.49
Link_Hlr_Scscf
6.3.49.1
Definitions

This IOC models the Cx reference point as defined in TS 23.002 [15].

6.3.49.2
Attributes

Table 6.3.49.1: Attributes of Link_Hlr_Scscf
	Attribute Name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	linkId (see note)
	+
	M
	M
	-

	objectClass (see note)
	+
	M
	M
	-

	objectInstance (see note)
	+
	M
	M
	-

	userLabel (see note)
	+
	M
	M
	M

	aEnd (see note)
	+
	M
	M
	-

	zEnd (see note)
	+
	M
	M
	-

	linkType (see note)
	+
	O
	M
	-

	protocolName (see note)
	+
	O
	M
	-

	protocolVersion (see note)
	+
	O
	M
	-

	Note:
This attribute is inherited from Link


6.3.49.3
Notifications

Notifications are inherited from Link.

6.3.50
Void




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	





6.3.51
Void




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	





6.3.52
Void




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	





6.3.53
Void




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	





6.3.54
Void




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	





6.3.55
Void




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	




 

6.3.56
Void




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	





6.3.57

Void




	
	
	
	
	

	
	
	
	
	





	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


6.3.58
Void






6.3.59
Void






6.3.60
Void






6.3.61
Void






6.3.62
Void






6.3.63
Void






6.3.64
Link_Cscf_Hlr
6.3.64.1
Definitions

This IOC models the Cx reference point as defined in TS 23.002 [15].

6.3.64.2
Attributes

Attributes are inherited from Link IOC.

6.3.64.3
Notifications

Notifications are inherited from Link IOC.

6.3.65
Void






6.3.66
Void






6.3.67
Void
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6.5
Information attribute definitions

6.5.1
Definition and legal values

Table 6.5.1 defines the attributes that are present in several information object classes of the present document.

Table 6.5.1: Attributes

	Attribute Name
	Definition
	Legal Values

	
	
	

	
	

	

	
	

	

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

	
	

	

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

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

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

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

	cscfFunctionId
	An attribute whose ‘name+value’ can be used as an RDN when naming an instance of the IOC. 

This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	

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

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

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

	gcaList
	List of Group Call Area (Ref. 3GPP TS 23.003 [19]).
	

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

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

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

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

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

	
	

	

	
	

	

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

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

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

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

	lacList
	List of Location Area Codes (Ref. 3GPP TS 23.003 [19]).
	

	
	

	

	
	
	

	mccList
	List of Mobile Country Codes, MCC (part of the PLMN Id, Ref. 3GPP TS 23.003 [19]).
	

	
	

	

	mncList
	List of Mobile Network Codes, MNC (part of the PLMN Id, Ref. 3GPP TS 23.003 [19]).
	

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

	
	

	

	
	

	

	mscId
	Unique MSC ID (Ref. 3GPP TS 23.002 [15]).
	

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

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

	objectClass
	An attribute inherited from generic NRM link [16]
	

	objectInstance
	An attribute inherited from generic NRM link [16]
	

	
	

	

	proceduralStatus
	It indicates the procedural status of the object instance. This attribute provides a subset of capabilities of procedural status defined in [20]. 

There are two cases resulting in a status change to be reported:

· Case 1: A notification may be generated to indicate that restart procedure is about to begin or has just begun but has not finished. - the value for this attribute indicates original state == “notInitialized” and new state == “initializing”. 

· Case 2: A notification shall be generated to indicate that restart procedure has completed successfully - the value for this attribute indicates original state == “initializing” to new state == “” (empty set).
	Subset of definitions from [20]:

“notInitialized”,

“initializing”,

“” (empty set)

	
	
	

	
	
	

	racList
	List of Routeing Area Codes covered by MSC (Ref. 3GPP TS 23.003 [19]).
	

	sacList
	List of Service Area Codes covered by MSC (Ref. 3GPP TS 23.003 [19]).
	

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

	
	

	

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

	sgsnId
	Unique SGSN ID (Ref. 3GPP TS 23.002 [15]).
	

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

	
	

	

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

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

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

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

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

	userLabel
	A user-friendly (and user assigned) name of the associated IOC. Inherited from ManagedFunction.
	

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

	
	
	


	End of modifications
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