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1. SCOPE

This Specification has been produced by the 3rd Generation Partnership Project 2 (3GPP2).

The present document is the 3GPP2 Generic NRM IRP component of a multipart specification intended to define the OAM&P Stage 2 and 3 requirements and interface definitions for CDMA- & cdma2000-based systems. This multipart specification consists of:

· S.S0028-000-B:  " OAM&P for cdma2000 (Overview)";

· S.S0028-001-B:  " OAM&P for cdma2000 (3GPP R5 Delta Specification)";

· S.S0028-002-B:  " OAM&P for cdma2000 (3GPP2 Generic NRM IRP)";

· S.S0028-003-B:  " OAM&P for cdma2000 (3GPP2 Core NRM IRP)";

· S.S0028-004-B:  " OAM&P for cdma2000 (3GPP2 Radio Access NRM IRP)";

2. References

· [01] 3GPP2 S.R0017-0:
"3G Wireless Network Management System High Level Requirements"; Revision: 0)http://www.3gpp2.org/Public_html/specs/index.cfm

 
· [02] 3GPP TS 32.101:
"Telecommunication Management: Principles and High Level Requirements"; V5.5.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/
· [03] 3GPP TS 32.102:
"Telecommunication Management Architecture"; V5.6.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [04] 3GPP TS 32.111-1:
"Fault Management; Part 1: 3G Fault Management Requirements"; V5.1.1 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [05] 3GPP TS 32.111-2:
"Fault Management; Part 2: Alarm IRP: Information Service"; V5.4.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [06] 3GPP TS 32.111-3:
"Fault Management; Part 3: Alarm IRP: CORBA Solution Set"; V5.5.1 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [08] 3GPP TS 32.300:
"Configuration Management; Name Convention for Managed Objects"; V5.0.1 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [09] 3GPP TS 32.301:
"Configuration Management; Notification IRP: Requirements"; V5.0.1 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [10] 3GPP TS 32.302:
"Configuration Management; Notification IRP: Information Service"; V5.1.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [11] 3GPP TS 32.303:
"Configuration Management; Notification IRP: CORBA Solution Set"; V5.2.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [13] 3GPP TS 32.311:
"Generic IRP Management; Requirements"; V5.1.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [14] 3GPP TS 32.312:
"Generic IRP Management; Information Service"; V5.1.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/


· [15] 3GPP TS 32.401:
"Performance Management; Concept and Requirements"; V5.3.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/



· [17] 3GPP TS 32.600:
"Configuration Management; Concept and High-level Requirements"; V5.0.1 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [18] 3GPP TS 32.601:
"Configuration Management: Basic CM IRP: Requirements"; V5.0.1 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [19] 3GPP TS 32.602:
"Configuration Management: Basic CM IRP: Information Service"; V5.3.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [20] 3GPP TS 32.603:
"Configuration Management: Basic Configuration Management IRP: CORBA Solution Set"; V5.2.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [22] 3GPP TS 32.611:
"3G Configuration Management: Bulk CM IRP: Requirements"; V5.1.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [23] 3GPP TS 32.612:
"Configuration Management: Bulk CM IRP: Information Service"; V5.3.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [24] 3GPP TS 32.613:
"Configuration Management: Bulk CM IRP: CORBA Solution Set"; V5.1.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [26] 3GPP TS 32.615:
"Configuration Management: Bulk CM IRP: XML File Format Definition"; V5.5.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [27] 3GPP TS 32.621:
"Configuration Management: Generic Network Resources IRP: Requirements"; V5.0.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/
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"Configuration Management: Generic Network Resources IRP: Network Resource Model"; V5.4.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/
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· [33] 3GPP TS 32.633:
"Core Network Resources IRP: CORBA Solution Set"; V5.1.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [34] 3GPP TS 32.635:
"Configuration Management: Core Network Resources IRP: Bulk CM XML File Format Definition"; V5.3.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/




· [35] 3GPP TS 32.641:
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"Configuration Management: UTRAN Network Resources IRP: Bulk CM XML File Format Definition"; V5.5.0 (Release 5) http://www.3gpp.org/ftp/tsg_sa/WG5_TM/specs/
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3. Abbreviations

	3GPP
	3rd Generation Partnership Project

	AAA
	Authentication, Authorization, and Accounting

	AC
	Authentication Center

	API
	Application Programming Interface

	ATM
	Asynchronous Transfer Mode

	AuC
	Authentication Centre

	BGCF
	Breakout Gateway Control Function

	BS
	Base Station

	BSC
	Base Station Controller

	BSS
	Base Station System

	BTS
	Base Transceiver System

	CDMA
	Code Division Multiple Access

	CM
	Configuration Management

	CMIP
	Common Management Information Protocol

	CMIS
	Common Management Information Services

	CN
	Core Network

	CoA
	Care of Address

	CORBA
	Common Object Request Broker Architecture

	CSCF
	Call Session Control Function

	DN
	Distinguished Name

	DTD
	Document Type Definition

	EIR
	Equipment Identity Register

	EM(S)
	Element Management (System)

	EML
	Element Management Layer

	ESN
	Electronic Serial Number

	FM
	Fault Management

	FW
	Firmware

	GDMO
	Guidelines for the Definition of Managed Objects

	GERAN
	GSM-EDGE Radio Access Network

	GMSC
	Gateway MSC

	GRE
	Generic Routing Encapsulation

	GSM
	Global System for Mobile communications

	GUI
	Graphical User Interface

	HA
	Home Agent

	HLR
	Home Location Register

	HSS
	Home Subscriber Server

	HW
	Hardware

	I-CSCF
	Interrogating Call Session Control Function

	IDL 
	Interface Definition Language

	IIOP
	Internet Inter-ORB Protocol

	IMSI
	International Mobile Station Identity

	IOC
	Information Object Class

	IP
	Internet Protocol

	IRP
	Integration Reference Point

	IS
	Information Service(s)

	ISDN
	Integrated Services Access Network

	Itf-N
	Interface-N / Northbound Interface (EM-NM/OSS Interface)

	IWF
	Inter Working Function

	L2TP
	Layer 2 Tunneling Protocol

	LDN
	Local Distinguished Name

	MC
	Message Center

	MCC
	Mobile Country Code

	MDN
	Mobile Directory Number

	MGCF
	Media Gateway Control Function

	MGW
	Media Gateway

	MIN
	Mobile Identification Number

	MIP
	Mobile Internet Protocol

	MMS
	Multimedia Messaging Service

	MNC
	Mobile Network Code

	MO
	Managed Object

	MOC
	Managed Object Class

	MRFC
	Media Resource Function Controller

	MRFP
	Media Resource Function Processor

	MRS
	MMS Relay Server

	MS
	Mobile Station

	MSC
	Mobile Switching Center

	MSIN
	Mobile Station Identification Number

	MTP
	Message Transfer Part

	NAM
	Network Architecture Model

	NE
	Network Element

	NM(S)
	Network Management (System)

	NML
	Network Management Layer

	NRM
	Network Resource Model (context: 3GPP2 OAM&P)

	OAM&P
	Operations, Administration, Maintenance and Provisioning

	OMG
	Object Management Group

	OSA
	Open Service Access

	OSA AS
	Open Service Access Application Servers

	OSA-SCS
	Open Service Access – Service Capability Server

	OSI
	Open Systems Interconnection

	OSS
	Operations Support System(s)

	PCF
	Packet Control Function

	P-CSCF
	Proxy Call Session Control Function

	PDE
	Position Determining Entity

	PDF
	Policy Decision Function

	PDSN
	Packet Data Serving Node

	PM
	Performance Management

	PPP
	Point-to-Point Protocol

	PS
	Position Server

	PSA
	Product-Specific Applications

	PSTN
	Public Switched Telephone Network

	QoS
	Quality of Service

	RAN
	Radio Access Network

	RDN
	Relative Distinguished Name

	RNC
	Radio Network Controller

	SCM
	Session Control Manager

	SCP
	Service Control Point

	S-CSCF
	Serving Call Session Control Function

	SDU
	Selection / Distribution Unit

	SEP
	Signaling End Point

	SGW
	Signaling Gateway

	SIP AS
	Session Initiation Protocol Application Server

	SL
	Signaling Code

	SLC
	Signaling Link Code

	SLS
	Signaling Link Set

	SMI
	Structure of Management Information

	SMS
	Short Message Service

	SMS-GMSC
	SMS Gateway MSC (SMS-GMSC)

	SNMP
	Simple Network Management Protocol

	SS
	Solution Set

	SS7
	Signaling System 7

	STEP
	Signaling Transfer End Point

	STN
	Signaling Transport Network

	STP
	Signaling Transfer Point

	TCP
	Transmission Control Protocol

	TLDN
	Temporary Local Directory Number

	TMF
	TeleManagement Forum

	TMN
	Telecommunications Management Network (ITU-T)

	TOM
	Telecom Operations Map

	TP
	Termination Point

	TS
	Technical Specification

	UDP
	User Datagram Protocol

	UML
	Unified Modeling Language

	UMTS
	Universal Mobile Telecommunications System

	UTF-8
	Unicode Transformation Format-8

	UTRAN
	Universal Terrestrial Radio Access Network

	VLR
	Visitor Location Register

	WNE
	Wireless Network Entities

	XML
	eXtensible Markup Language


Overview

This specification contains the 3GPP2 Generic Network Resource Model (NRM) IRP, requiring reuse of the 3GPP Generic NRM IRP [27]-[30] and adding 3GPP2 specific components – consisting of the following parts:

· the Information Services (IS) definitions of the 3GPP2 Generic NRM IRP

· the CORBA Solution Set (SS) definitions of the 3GPP2 Generic NRM IRP

· the XML Solution Set (SS) definitions of the 3GPP2 Generic NRM IRP

3GPP2 Generic Network Resource Model IRP (IS)

Within this section the Information Service (IS) level definitions for the 3GPP2 Generic Network Resource Model are specified.

This model is defined following the IRP IS methodology specified in 3GPP TS 32.102 [03].

3.1 Information entities imported and local labels

	Label reference
	Local label 

	3GPP TS 32.622 [28], information object class, ManagedFunction
	ManagedFunction

	3GPP TS 32.622 [28], information object class, SubNetwork
	SubNetwork


3.2 Class diagram

3.2.1 Attributes, relationships and inheritance

Figure 1 shows the containment/naming, association and inheritance diagram for the 3GPP2 Generic Network:
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Figure 1: 3GPP2 Generic Network NRM Containment/Naming, Association and Inheritance

3.3 Information object classes definition

3.3.1 IOC ExternalEntity
3.3.1.1 Definition

This IOC is an abstract class that represents an external entity that is outside of the current management scope.  It is derived from Top.

3.3.1.2 Attributes

	Attribute name
	Defined in
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	externalEntityId
	--
	+
	M
	M
	--

	objectClass
	Top
	+inherited
	Minherited
	Minherited
	--inherited

	objectInstance
	Top
	+inherited
	Minherited
	Minherited
	--inherited

	userLabel
	--
	+
	M
	M
	M

	externalDN
	--
	+
	O
	M
	O

	locationName
	--
	+
	O
	M
	O

	managedElementType
	--
	+
	M
	M
	--

	vendorName
	--
	+
	O
	M
	--


3.3.1.3 Notifications

	Name
	Qualifier
	Notes

	notifyAttributeValueChange
	O
	

	notifyObjectCreation
	O
	

	notifyObjectDeletion
	O
	


3.3.2 IOC Link
3.3.2.1 Definition

This IOC is an abstract class that represents the relationship between two instances. It is derived from ManagedFunction.

3.3.2.2 Attributes

	Attribute name
	Defined in
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	linkId
	--
	+
	M
	M
	--

	objectClass
	Top
	+inherited
	Minherited
	Minherited
	--inherited

	objectInstance
	Top
	+inherited
	Minherited
	Minherited
	--inherited

	userLabel
	ManagedFunction
	+inherited
	Minherited
	Minherited
	Minherited

	protocolName
	--
	+
	O
	M
	--

	protocolVersion
	--
	+
	O
	M
	--

	linkType
	--
	+
	O
	M
	--

	aEnd
	--
	+
	M
	M
	--

	zEnd
	--
	+
	M
	M
	--


3.3.2.3 Notifications

	Name
	Qualifier
	Notes

	notifyAckStateChanged
	See Alarm IRP (3GPP TS 32.111-2) [05]
	

	notifyAttributeValueChange
	O
	

	notifyChangedAlarm
	See Alarm IRP (3GPP TS 32.111-2) [05]
	

	notifyClearedAlarm
	See Alarm IRP (3GPP TS 32.111-2) [05]
	

	notifyNewAlarm
	See Alarm IRP (3GPP TS 32.111-2) [05]
	

	notifyObjectCreation
	O
	

	notifyObjectDeletion
	O
	

	notifyComments
	See Alarm IRP (3GPP TS 32.111-2) [05]
	

	notifyAlarmListRebuilt
	See Alarm IRP (3GPP TS 32.111-2) [05]
	

	notifyPotentialFaultyAlarmList
	See Alarm IRP (3GPP TS 32.111-2) [05]
	


3.4 Information attributes definition

3.4.1 Definition and legal values

	Attribute Name
	Definition
	Legal Values

	aEnd  
	The value of this attribute shall be the Distinguished Name of the alphabetically first instance in the Link IOC to which this link is modeled. As an example, with Link_Pcf_Pdsn, aEnd would contain the PcfFunction Distinguished Name. Note that if the Link IOC names are the same (e.g., Link_Msc_Msc), no ordering can be implied.
	--

	externalDN
	The Distinguished Name of the External Entity (in the context of the external management system)
	--

	externalEntityId
	It contains 'name+value' that is the RDN, when naming an instance, of this object class containing this attribute. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance.
	--

	linkId
	
	

	linkType
	This attribute defines the type of the link.
	Type: Multi-Valued

Values: One or more of the following: Signaling, Bearer, OAM&P and Other

	locationName
	As defined in 32.622 [28]: The physical location of this entity (e.g. an address).
	

	managedElementType
	See S.S0028-001-B [93]
	See S.S0028-001-B [93]

	objectClass
	As defined in 32.622 [28]: An attribute which captures the name of the class from which the object instance is an occurrence of.
	--

	objectInstance
	As defined in 32.622 [28]: An information which captures the Distinguished Name of any object.
	--

	protocolName 
	Protocol name.
	--

	protocolVersion
	Protocol version.
	--

	userLabel
	As defined in 32.622 [28]: A user-friendly (and user assigned) name of the associated instance.
	--

	vendorName
	As defined in 32.622 [28]: The name of the vendor.
	

	zEnd
	The value of this attribute shall be the Distinguished Name of the alphabetically second instance in the Link IOC to which this link is modeled. As an example, with Link_Pcf_Pdsn, zEnd would contain the PdsnFunction Distinguished Name. Note that if the Link IOC names are the same (e.g., Link_Msc_Msc), no ordering can be implied.
	--


3GPP2 Generic Network Resource Model (CORBA SS)

Within this section the CORBA Solution Set (SS) definitions for the 3GPP2 Generic Network Resource Model are specified.

3.5 Architectural features

The overall architectural feature of 3GPP2 Generic Network Resource Model IRP (IS) is specified in section 1 within this document.

This clause specifies features that are specific to the CORBA SS.

3.5.1 Notifications

Notifications are sent according to the Notification IRP: CORBA SS (see 3GPP TS 32.303 [11])

3.6 Mapping

3.6.1 General mappings

The IS parameter name managedObjectInstance is mapped into DN.

Attributes modeling associations as defined in the NRM (here also called “reference attributes”) are in this SS mapped to attributes. The names of the reference attributes in the NRM are mapped to the corresponding attribute names in the IOC. When the cardinality for an association is 0..1 or 1..1 the data type for the reference attribute is defined as an MOReference. The value of an MO reference contains the distinguished name of the associated MO. When the cardinality for an association allows more than one referred MO, the reference attribute will be of type MOReferenceSet, which contains a sequence of MO references.

3.6.2 3GPP2 Generic Network NRM Information Object Class (IOC) mapping

Unless otherwise specified, the CORBA IDL types are defined within IDL module PP2GenericNRMIRPConstDefs.

3.6.2.1 IOC ExternalEntity
	NRM Attributes of IOC ExternalEntity
	SS Attributes
	SS Type
	Qualifier
	Read
	Write

	externalEntityId
	externalEntityId
	ExternalEntityIdType
	M
	M
	--

	objectClass
	objectClass
	Defined in Top
	inherited
	inherited
	inherited

	objectInstance
	objectInstance
	Defined in Top
	inherited
	inherited
	inherited

	userLabel
	userLabel
	UserLabelType
	M
	M
	M

	externalDN
	externalDN
	ExternalDNType
	O
	M
	O

	locationName
	locationName
	LocationNameType
	O
	M
	O

	managedElementType
	managedElementType
	ManagedElementType
	M
	M
	--

	vendorName
	vendorName
	VendorNameType
	O
	M
	--


3.6.2.2 IOC Link
	NRM Attributes of IOC Link 
	SS Attributes
	SS Type
	Qualifier
	Read
	Write

	linkId
	linkId
	LinkIdType
	M
	M
	--

	objectClass
	objectClass
	Defined in Top
	inherited
	inherited
	inherited

	objectInstance
	objectInstance
	Defined in Top
	inherited
	inherited
	inherited

	userLabel
	userLabel
	UserLabelType
	inherited
	inherited
	inherited

	protocolName
	protocolName
	ProtocolNameType
	O
	M
	--

	protocolVersion
	protocolVersion
	ProtocolVersionType
	O
	M
	--

	linkType
	linkType
	LinkTypeType
	O
	M
	--

	aEnd
	aEnd
	AEndType
	M
	M
	--

	zEnd
	zEnd
	ZEndType
	M
	M
	--


3.7 Rules for Management Information Model Extensions

These sections discuss how the model and IDL definition provided in the present document can be extended for a particular implementation and still remain compliant with 3GPP2 specifications.

3.7.1 Allowed Extensions

Vendor-specific MOCs may be supported. The vendor-specific MOCs may support new types of attributes. The 3GPP SA5-specified notifications may be issued referring to the vendor-specific MOCs and vendor-specific attributes. New MOCs shall be distinguishable from 3GPP SA5 Generic NRM and 3GPP2 MOCs by name. 3GPP SA5-specified, 3GPP2-specified and vendor-specific attributes may be used in vendor-specific MOCs. Vendor-specific attribute names shall be distinguishable from existing attribute names.

3GPP SA5 Generic NRM and 3GPP2 NRM MOCs may be subclassed. Subclassed MOCs shall maintain the specified behavior of the 3GPP SA5’s and 3GPP2 superior classes.  They may add vendor-specific behavior with vendor-specific attributes. When subclassing, naming attributes cannot be changed. The subclassed MOC shall support all attributes of its superior class. Vendor-specific attributes cannot be added to 3GPP SA5 Generic NRM or 3GPP2 NRM MOCs.

When subclassing, the 3GPP SA5-specified and 3GPP2-specified containment rules and their specified cardinality shall still be followed. As an example, ManagementNode (or its subclasses) shall be contained under SubNetwork (or its subclasses).  Also, in Revision A, there may only be 0 or 1 ManagementNode (or its subclasses) contained under SubNetwork (or its subclasses).

Managed Object Instances may be instantiated as CORBA objects. This requires that the MOCs be represented in IDL. 3GPP SA5’s Generic NRM and 3GPP2 NRM MOCs are not currently specified in IDL, but may be specified in IDL for instantiation or subclassing purposes. However, management information models should not require that IRPManagers access the instantiated managed objects other than through supported methods in the 3GPP SA5 R4 specifications.

3.7.2 Extensions Not Allowed

The IDL specifications in the present document cannot be edited or altered. Any additional IDL specifications shall be specified in separate IDL files.

3.8 IDL specification (file name “PP2GenericNRMIRPConstDefs.idl”)

// File: PP2GenericNRMIRPConstDefs.idl

#ifndef _PP2GENERICNRMIRPCONSTDEFS_IDL_

#define _PP2GENERICNRMIRPCONSTDEFS_IDL_

#include "GenericNetworkResourcesNRMDefs.idl"

#include "GenericNetworkResourcesIRPSystem.idl"

#pragma prefix "3gpp2.org"

/**

 * This CORBA IDL module defines constants for each 3GPP2

 * Generic NRM IOC class name and the attribute names for each

 * defined IOC class. It also defines typedef constants for

 * each 3GPP2 Generic NRM attribute for each defined IOC class.

 */

module PP2GenericNRMIRPConstDefs

{

    typedef string UserLabelType;

    /**

     *  Definitions for MO class Top

     */

    interface Top

    {

        const string CLASS = "Top";

        // Attribute Names

        //

    };

    // The Top attributes ObjectClass and ObjectInstance are

    // mapped to the components of the Distinguished Name

    /**

     *  Definitions for MO class ExternalEntity

     */

    interface ExternalEntity : Top

    {

        const string CLASS = "ExternalEntity";

        // Attribute Names

        //

        const string externalEntityId = "externalEntityId";

        const string externalDN = "externalDN";

        const string locationName = "locationName";

        const string managedElementType = "managedElementType";

        const string vendorName = "vendorName";

    };

    typedef string ExternalEntityIdType;

    typedef

        GenericNetworkResourcesIRPSystem::AttributeTypes::MOReference

        ExternalDNType;

    typedef string LocationNameType;

    typedef

        GenericNetworkResourcesIRPSystem::AttributeTypes::StringSet

        ManagedElementTypeType;

        // userLabel

    typedef string VendorNameType;

    /**

     *  Definitions for MO class Link

     */

    interface Link

        : GenericNetworkResourcesNRMDefs::ManagedFunction

    {

        const string CLASS = "Link";

        // Attribute Names

        //

        const string linkId = "linkId";

        const string aEnd = "aEnd";

        const string linkType = "linkType";

        const string protocolName = "protocolName";

        const string protocolVersion = "protocolVersion";

        const string zEnd = "zEnd";

    };

    typedef string LinkIdType;

    typedef

        GenericNetworkResourcesIRPSystem::AttributeTypes::MOReference

        AEndType;

    typedef string LinkTypeType;

    typedef string ProtocolNameType;

    typedef string ProtocolVersionType;

        // userLabel

    typedef

        GenericNetworkResourcesIRPSystem::AttributeTypes::MOReference

        ZEndType;

}; // End of module PP2GenericNRMIRPConstDefs

#endif //_PP2GENERICNRMIRPCONSTDEFS_IDL_

3GPP2 Generic Network Resource Model (XML SS)

Within this section the XML Solution Set (SS) definitions for the 3GPP2 Generic Network Resource Model are provided.

The following XML schema PP2GenericNRM.xsd is the NRM specific schema for the 3GPP2 Generic NRM defined within this specification (which is based on the 3GPP Generic NRM as defined in TS 32.622 [28]):

<?xml version="1.0" encoding="UTF-8" ?>
<!--
3GPP2 S.S0028-B Bulk CM IRP

Configuration data file 3GPP2 Generic NRM XML schema PP2GenericNRM.xsd
-->
<xs:schema targetNamespace="http://www.3gpp2.org/Public_html/specs/S.S0028-002-B_v1.0.pdf#PP2GenericNRM" xmlns="http://www.3gpp2.org/Public_html/specs/S.S0028-002-B_v1.0.pdf#PP2GenericNRM" xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">
  <xs:complexType name="TopType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:attribute name="objectClass" type="xs:string" use="required" />
  <xs:attribute name="objectInstance" type="xs:string" use="required" />
  </xs:complexType>
  <xs:complexType name="XmlNrmSolutionSetType">
  <xs:annotation>
  <xs:documentation>This type is introduced to support the ability to define an id on an entity. A large number of the classes in the UML mobels are subclasses of Top as well as having a generic ID; the UML models missed this and don't model a concept an "Identifiable Entity" This class models the concept of an identifiable entity. Since this is added strictly to ensure the XML is well formed; the name indicates locality to the XML NRM Solution Set ...</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
- <xs:extension base="TopType">
  <xs:attribute name="id" type="xs:string" use="required" />
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="XmlNrmLabeledSolutionSetType">
  <xs:annotation>
  <xs:documentation>This type is introduced to support the ability to define a label on an entity. A large number of the classes in the UML mobels are subclasses of Top as well as having a user label the UML models missed this and don't model a concept an "UserLabeled Entity" This entity models the concept of an user labeled entity. Since this is added strictly to ensure the XML is well formed; the name indicates locality to the XML NRM Solution Set ...</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="XmlNrmSolutionSetType">
  <xs:attribute name="userLabel" type="xs:string" use="required" />
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="XmlNrmSolutionSetNodeType">
  <xs:annotation>
  <xs:documentation>This type supports the generic concept of node within a network/subnetwork. Within TS 32.622, ManagedElement and ManagedNode both define attributes vendorName, userDefinedState, locationName and swVersion; these attributes share a common description. Both IOCs are subclasses of the same ICO; the UML modelers missed an abstraction when producing the TS 32.622 UML. This entity is added to the XML solution set type repertoire to ensure the well-formedness of the XML. The name reflects the fact that this entity was added to the XML NRM Solution Set and is not part of the GenericNRM model(s).</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="XmlNrmLabeledSolutionSetType">
  <xs:all>
  <xs:element name="userDefinedState" type="xs:string" />
  </xs:all>
  <xs:attribute name="vendorName" type="xs:string" use="required" />
  <xs:attribute name="swVersion" type="xs:string" use="required" />
  <xs:attribute name="locationName" type="xs:string" use="required" />
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="ManagedElementType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="XmlNrmSolutionSetNodeType">
  <xs:all>
  <xs:element name="managedBy" type="xs:string" />
  </xs:all>
  <xs:attribute name="dnPrefix" type="xs:string" use="required" />
  <xs:attribute name="managedElementType" type="xs:string" use="required" />
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="ManagedElementType">
  <xs:complexContent>
  <xs:extension base="ManagedElementType">
  <xs:all minOccurs="0">
  <xs:element ref="vsDataContainer" />
  </xs:all>
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="ManagedFunctionType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="XmlNrmLabeledSolutionSetType" />
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="ManagedFunctionType">
  <xs:complexContent>
  <xs:extension base="ManagedFunctionType">
  <xs:all minOccurs="0">
  <xs:element ref="vsDataContainer" />
  </xs:all>
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="SubNetworkType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="XmlNrmLabeledSolutionSetType">
  <xs:all>
  <xs:element name="userDefinedNetworkType" type="xs:string" />
  </xs:all>
  <xs:attribute name="dnPrefix" type="xs:string" use="required" />
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="LinkType">
  <xs:complexContent>
  <xs:extension base="ManagedFunctionType">
  <xs:all>
  <xs:element name="aEnd" type="xs:string" />
  <xs:element name="zEnd" type="xs:string" />
  </xs:all>
  <xs:attribute name="protocolName" type="xs:string" use="optional" />
  <xs:attribute name="protocolVersion" type="xs:string" use="optional" />
  <xs:attribute name="linkType" type="xs:string" use="optional" />
  </xs:extension>
  </xs:complexContent>
    <xs:complexType name="MeContextType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="XmlNrmSolutionSetType">
  <xs:attribute name="dnPrefix" type="xs:string" use="required" />
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="ManagementNodeType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="XmlNrmSolutionSetNodeType" />
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="IRPAgentType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="XmlNrmSolutionSetType">
  <xs:attribute name="systemDN" type="xs:string" use="required" />
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="GenericIRPType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="TopType">
  <xs:attribute name="irpVersion" type="xs:string" use="optional" />
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:complexType name="VsDataContainerType">
  <xs:annotation>
  <xs:documentation>From TS 32.622</xs:documentation>
  </xs:annotation>
  <xs:complexContent>
  <xs:extension base="TopType">
  <xs:sequence>
  <xs:element name="attributes">
  <xs:complexType>
  <xs:all>
  <xs:element name="vsDataType" type="xs:string" minOccurs="0" />
  <xs:element name="vsDataFormatVersion" type="xs:string" minOccurs="0" />
  </xs:all>
  </xs:complexType>
  </xs:element>
  <xs:element ref="vsData" minOccurs="0" />
  </xs:sequence>
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  <xs:simpleType name="IdListType">
  <xs:list itemType="xs:integer" />
  </xs:simpleType>
  <xs:simpleType name="DNListType">
  <xs:list itemType="xs:string" />
  </xs:simpleType>
  <xs:element name="irpAgent">
  <xs:complexType>
  <xs:complexContent>
  <xs:extension base="IRPAgentType">
  <xs:choice minOccurs="0" maxOccurs="unbounded">
  <xs:element ref="notificationIRP" />
  <xs:element ref="alarmIRP" />
  <xs:element ref="basicCmIRP" />
  <xs:element ref="bulkCmIRP" />
  </xs:choice>
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  </xs:element>
  <xs:element name="notificationIRP" type="GenericIRPType" />
  <xs:element name="alarmIRP" type="GenericIRPType" />
  <xs:element name="basicCmIRP" type="GenericIRPType" />
  <xs:element name="bulkCmIRP" type="GenericIRPType" />
  <xs:element name="managementNode">
  <xs:complexType>
  <xs:complexContent>
  <xs:extension base="ManagedElementType">
  <xs:choice minOccurs="0" maxOccurs="unbounded">
  <xs:element ref="irpAgent" />
  </xs:choice>
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  </xs:element>
  <xs:element name="vsDataContainer">
  <xs:complexType>
  <xs:complexContent>
  <xs:extension base="VsDataContainerType">
  <xs:sequence minOccurs="0" maxOccurs="unbounded">
  <xs:element ref="vsDataContainer" />
  </xs:sequence>
  </xs:extension>
  </xs:complexContent>
  </xs:complexType>
  </xs:element>
  <xs:element name="vsData">
  <xs:annotation>
  <xs:documentation>Used for substitution group</xs:documentation>
  </xs:annotation>
  <xs:complexType />
  </xs:element>
  </xs:schema>
Annex A: 3GPP2 Link/Relationship Modeling Techniques

A.1
Description

The appropriate relationships between the managed objects in the 3GPP2 NRM that represent reference points/interfaces can be represented in 3GPP2 using the following two methods:

· Direct references

· Link Objects

The first method consists in modeling these relationships by using attributes that contain the Distinguished Name of the related objects.

In the second method, the relationships are modeled as a Conditional Link IOC using the UML association class. This method is an enabler of an integrated network management system by providing the following advantages:
· Alarm on reference points can be 'attached' to Link instance and not 'attached' to one of the classes in the association (e.g. Loss of Signal).

· Allowing specific data of the reference points to be contained in the Link object instead of one of the classes in the association.
· Allowing the Link instance to be modeled as an abstraction of the transport network communicating resources between the two network elements, such as a virtual path of a router network.

It is noted that this approach is aligned with the widely accepted ITU-T Generic network model that defines the concept of links/trails.
A.2
Link Modeling
The reference points of the cdma2000 NRM are modeled using associations.  The following UML diagram illustrates the use of association to represent a reference point between two IOCs, called Ne1Function and Ne2Function:
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Figure A-1: 3GPP2 Link Representation

Note:  If Link Managed Object Classes (and their subclasses) used to manage relationships between xxxFunction object, than these are only to be created when there is an existing association between the network elements.
A.3
Usage Guidelines

The Link_Ne1_Ne2 is a stereotype <<Conditional_IOC>>. There are three possible implementations:

1.  Link_Ne1_Ne2 instance(s) exists. Link_Ne1_Ne2.aEnd contains 1 DN of Ne1 instance.  Its zEnd contains 1 DN of Ne2 instance.
· Ne1Function.relatedNe2 and Ne2Function.relatedNe1 are not used.

· Ne1Function.link_Ne1_Ne2List contains 1 or more DNs of Link_Ne1_Ne2 instances. Ne2Function.link_Ne1_Ne2List contains 1 or more DNs of Link_Ne1_Ne2 instances.

2. Link_Ne1_Ne2 instance does not exist.

· Ne1Function.relatedNe2 contains 1 or more DNs of Ne2Function if it exists.  Ne2Function.relatedNe1 contains 1 or more DNs of Ne1Function if it exists.
· Ne1Function.link_Ne1_Ne2List and Ne2Function.link_Ne1_Ne2List are not used.

3. Link_Ne1_Ne2 instance(s) exists.  Link_Ne1_Ne2.aEnd contains 1 DN of Ne1 instance.  Its zEnd contains 1 DN of Ne2 instance.
· Ne1Function.relatedNe2 contains 1 or more DNs of Ne2Function.  Ne2Function.relatedNe1 contains 1 or more DNs of Ne2Function.
· Ne1Function.link_Ne1_Ne2List contain 1 or more DNs of Link_Ne1_Ne2 instances. Ne2Function.link_Ne1_Ne2List contains 1 or more DNs of Link_Ne1_Ne2 instances.

The implementation 1 is the recommended implementation of Link.  The implementation 2 is a valid implementation for systems that do not require the modeling of communication resources that link the two communicating functions but require a fast navigation mechanism from one communication function to its partner.  The implementation 3 is also a valid implementation for systems that require the modeling of communication resources plus a fast navigation mechanism, from one communication function to its partner.

An IRPAgent should not use a mixture of implementations for a particular pair of IOCs involved. For example, if implementation-1 is used for Ne1Function and Ne2Function pair, then implementation-1 should be used to implement the association between all instances of these two IOCs. However, a system can mix the implementations for different pair of associated IOCs. For example, implementation-2 is used to implement associations for all Ne1Function and Ne2Function instances and implementation-1 is used to implement associations for all Ne1Function and Ne3Function instances.
A.4
Naming Conventions

The following naming conventions support the capability to parse the names to discover information about the IOCs:

· IOCs, including vendor-specific-IOCs, that represent link associations, must use class names starting with “Link_”.  Corollary, IOCs that do not represent link associations should not use class names starting with “Link_”. The convention used to name of the link association class for YyyFunction and ZzzFunction is Link_Yyy_Zzz where Yyy and Zzz are in ascending alphabetical order. Subsequently the use of the underscore character in XXXFunction IOC should be avoided.

· IOC attributes, including vendor-specific-IOC attributes, whose value contains a list of DNs of the link association instances, must use a name starting with “link_”.  Corollary, attributes that are not a list of DNs of the link association instances, should not use names starting with “link_”.

· IOC attributes, including vendor-specific-IOC attributes, that model the “related” information relationships / association, must use a name that starts with “related” (as an example, “relatedPcf”). Corollary, non-naming attributes that do not model the “related” association, should not use names starting with “related”.

· If the XXXFunction and/or YYYFunction IOCs are subclassed and if XXXFunction and YYYFunction are linked via Link_XXX_YYY, then the link between the two subclassed remains the same, i.e. Link_XXX_YYY. If there is new link related information due to the subclassing, then Link_XXX_YYY can be subclassed.
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