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4.5
Methodology Aspects

4.5.1
3GPP
4.5.1.1
Characteristics of large scale model

The network resource model for use in FMC network management environment is “large scale” in the following sense: 

· Not one authority is responsible for the development, maintenance and evolution of the whole model;

· Not all operators will use and not all vendors products will support the whole model;

The following sections provide brief descriptions of existing features of IRP Framework that are essential for the maintenance of the integrity of a large scale model. 
4.5.1.2
Features

4.5.1.2.1
Fragments

The whole model is partitioned into fragments (one set of TS - Technical Specifications per fragment).  The inter-relationship of fragments is strictly enforced but simple:

· Support of TS 32.626 (fragment) is mandatory for any valid model implementation; 

· A model element (i.e. the Information Object Class- IOC) defined in one fragment can be used (via Import) but not redefined by another fragment. 

Use of fragments and adherence of the simple fragment inter-relationship described above has the following advantages.

· It removes our need to keep the evolution of various fragments in synchrony.  For example, it is a valid model implementation where one fragment is from Release 6 while another fragment is from Release 10.

· Domain experts (e.g. LTE experts) can focus his design on its fragments and (can, if wanted to) be ignorant of contents of other fragments (except TS 32.626).  

4.5.1.2.2 Ability to reference ‘external’ models

IRP Framework has defined the use of a specialised IOC called ExternalIOC.  Use of this ExternalIOC is to support relations between instances where one instance (say instance-A) is under the management scope of one Domain Manager (i.e. DM or IRPAgent) while the related instance (say instance-B) is under another DM.

The current definition of ExternalIOC does not indicate if the IOC definitions of the two related instances are from one or two standard organizations.  We will extend this ExternalIOC feature (see description of ExternalXyz of section 4.5.1.3.1) to support a clear indication if they are from the same or different standard organizations.  

This feature is essential if different organizations are responsible for the IOC definitions of the related instances. 

Note that the use of “Externals” is a “field-proven” concept.  It is a concept first developed and used by ITU-T for telecommunication network management for similar purpose.  The following definitions are quoted from the ITU-T Recommendation [9].

· External reference: A type reference, value reference, information object class reference, information object reference, or information object set reference (which may be parameterized), that is defined in some other module than the one in which it is being referenced, and which is being referred to by prefixing the module name to the referenced item (see 3.6.36 of [9])

· External type: A type which is a part of an ASN.1 specification that carries a value whose type may be defined externally to that ASN.1 specification. It also carries an identification of the type of the value being carried (see 3.6.37 of [9]).
4.5.1.2.3 Independence of model tooling, solution set technology and access protocol

Use of IRP Framework model does not require the use of a specific modelling tool.  

The choice/agreement/design of the NRM (of the IRP Framework) does not imply the use of a specific solution set technologies, e.g. XML, CORBA, etc.

The choice/agreement/design of the NRM (of the IRP Framework) does not imply the use of a specific access protocol (used to read/write the instances of the NRM IOCs).  IRP Framework adheres to strict rule ensuring that there is no dependency between NRM and its access protocols.

4.5.1.2.4 Field proven model alignment/harmonization works

We note the following cases of successful and completed model alignment/harmonization work, using the IRP Framework features mentioned above.

· 3GPP2 develop/maintain/evolve the fragment(s) related to CDMA2000 technologies while 3GPP does similar work related to GSM/UTRAN/EUTRAN technologies plus the GENERIC NRM IRP fragment).  Vendors can implement standard network management solutions for these technologies and operators’ IRPManagers (a 3GPP IRP Framework conceptual object) can use these solutions in a unified way.

· BBF/Home develop/maintain/evolve the H(e)NB network resource models.  Relevant IRP Framework fragments makes references to those H(e)NB network resource models allowing, for example, an IRPManager to download configuration files to, upload PM counters from and receive alarm notifications from H(e)NBs.  Vendors can implement standard network management solutions for these technologies and operators’ IRPManagers can use these solutions in a unified way.

4.5.1.3 Design patterns

The description of fragment and benefits of using fragments are discussed in section 3.2.2.1.

There are two modelling design patterns to support the use of fragment.

4.5.1.3.1
Pattern one

4.5.1.3.1.1
Context

The following is a description of the context under which such pattern use is appropriate:

· IRPAgent-A has a management scope (responsibility) over a number of network resources.  IRPAgent-B has a management scope (responsibility) over another set of network resources.  Some network resources managed by IRPAgent-A has relation (e.g. link) with network resources managed by IRPAgent-B.  The IOC definitions of the network resources managed by IRPAgent-A and by IRPAgent-B may or may not be from the same standard organization.

· In this context, model implementation used by Agent-A needs to have ExternalXyz IOC instances.  Each instance is a representation of another instance, representing the related (e.g. linked) network resource managed by Agent-B.  
4.5.1.3.1.2
Procedure

We use the ATM transport network case to illustrate the use of this pattern.  

TBD
4.5.1.3.2
Pattern two

4.5.1.3.2.1 Context

The following is a description of the context under which such pattern use is appropriate:

· IRPAgent-A has a management scope (responsibility) over mobile and transport network resources.  The mobile network resource model is developed and maintained by 3GPP/SA5 while the transport network resource model is developed and maintained by another organization.  

The approach is to use SubNetwork IOC to name-contain the transport network resource model.  Using a hypothetical ATM transport network resource as an example, the ATM transport network resource model would take the place of the <<ProxyClass>>Any (of [13]).  See Appendix A for ease of reference.
4.5.1.3.2.2
Procedure

To illustrate the use of this pattern we use a hypothetical case when UTRAN link resources [10] are supported by ATM transport services, defined by the ATM model [11] (see Appendix B), originally designed in ATM Forum but now maintained by BBF.

1) Create a new TS and in this hypothetical case, the ATM NRM IRP.  

2) In the new TS, make Import statements to import all relevant Managed Object Class
 definitions and their corresponding Name Bindings found in [11], in particular, those of vcLayerNetworkDomain and vpLayerNetworkDomain.
3) In the new TS, declare (e.g. draw in the Class Diagram) vcLayerNetworkDomain and vpLayerNetworkDomain classes to be name-contained by SubNetwork IOC.
4) Make sure the ATMChannelTerminationPoint IOC of [10]
 has all the attributes of atmNetworkCTP MANAGED OBJECT CLASS of [11].
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Appendix A:  Name-Containment Class diagram from TS 32.622
Here is a class diagram extracted from [13].
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Appendix B: Containment Diagram from M4 Network View CMIP MIB Specification

Here is the Containment Diagram from [11].
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Figure 1 Containment Diagram

The objects in bold boxes on the Naming Diagram above indicate objects that are defined in
the M4 NE view. These objects may be included in an implementation where they are
referenced from the defined M4 Nefwork View objects described in this document, and
where both the M4 NE View and the M4 Network View are supported. Implementation of
both the M4 NE View and M4 Network View together represents a specific design choice.
Also, implementations that provide a “stand alone” network view (no references to M4 NE
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� The term Managed Object Class in [3][11] encompasses the meaning of the two terms used in IRP Framework, namely Managed Object Class and Information Object Class.  


� The ATMCHannelTerminationPoint IOC does not exist in current version of [2][10].  It will be present in future version when Option 1 (described in section 4.1 and 4.2 of [4] is implemented in [2][10].
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