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1.
Intent
This document recommends a modelling methodology, based on one used in IRP Framework, for use in FMC network management.
This document first (section 3) provides a short description of features of the IRP Framework on modelling network resources that are essential to support FMC network management specification work.  It concludes (section 4) by highlighting the elements of the recommended modelling methodology/approach.
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3.
Features of IRP Framework on modelling
3.1
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 model needs to hold thousands of inter-related modelled entities.  Different versions of modelled entities can co-exist in the 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. 
3.2
Features

3.2.1
Fragments
The model is partitioned into fragments (one set of 3GPP 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 the 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). 
3.2.2
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 past definition of ExternalIOC does not indicate if the IOC definitions of the two related instances are from one or two standard organizations.   IRP Framework now has extended this ExternalIOC feature 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 that was first developed and used by ITU-T [1] for telecommunication network management for similar purpose.  
3.2.3
Ability to import model fragment designed elsewhere

IRP Framework has defined the use of an Import feature.  Use of this feature, in one fragment say fragment-A, is for fragment-A to include model elements (e.g. classes) defined in another fragment, say fragment-B.

This feature can also be used, say by fragment-A, to include model elements (e.g. classes for transport managed resources, classes of TMF defined abstract classes) designed by other organizations (e.g. TMF, BBF, etc)

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

Note that the concept of Import is well known in software and modelling design work.  IRP Framework has defined its use since Release 4 to handle the large number of inter-related classes representing mobile managed resources.

3.2.4
Independence of model tooling, solution set technology and access protocol
Use of IRP Framework model does not require nor mandate the use of a specific modelling tool.  Authors of specifications can use (and are using) appropriate modelling tools of their choice to validate their model design.  
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.
3.2.5
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.
3.3 IRP Framework models today
This section lists the TS (called fragments in this paper) related to mobile managed resource models that are defined under the IRP Framework today.  This list is expanding (e.g. number of classes to be modelled is increasing).  Error corrections to class definitions are applied to various fragments at various times.    
Alternate approach (or methodology), such as one using one single repository to capture the technical information of all these fragments, is a technically challenged task.  The feasibility of such approach is questionable when the same repository would have to hold managed resources not related to FMC network management work.  

The methodology recommended by this paper called for a repository dedicated for FMC network management purposes, i.e. a repository that would not hold model elements that are not used for FMC network management purposes.  
· TS 32.622 Telecommunication management; Configuration Management (CM); Generic network resources Integration Reference Point (IRP): Network Resource Model (NRM)
· TS 32.762 Telecommunication management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP): Information Service (IS)
· TS 32.642 Telecommunication management; Configuration Management (CM); UTRAN network resources Integration Reference Point (IRP); Network Resource Model (NRM)
· TS 32.752 Telecommunication management; Evolved Packet Core (EPC) Network Resource Model (NRM) Integration Reference Point (IRP): Information Service (IS)
· TS 32.652 Telecommunication management; Configuration Management (CM); GERAN network resources Integration Reference Point (IRP); Network Resource Model (NRM)
· TS 32.782 Home enhanced Node B (HeNB) Subsystem; Network Resource Model (NRM); Integration Reference Point (IRP): Information Service (IS)
· TS 32.776 Home Node B (HNB) Subsystem; Network Resource Model (NRM); Integration Reference Point (IRP): Information Service (IS)
· TS 32.742 Telecommunication management; Configuration Management (CM); Signalling Transport Network (STN) interface Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)
· TS 32.732 Telecommunication management; IP Multimedia Subsystem (IMS) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)
· TS 32.722
Telecommunication management; Configuration Management (CM); Repeater network resources Integration Reference Point (IRP); information Service (IS)
· TS 32.712 Telecommunication management; Configuration Management (CM); Transport Network (TN) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)
· TS 32.692 Telecommunication management; Inventory Management (IM) network resources Integration Reference Point (IRP); Network Resource Model (NRM)
· TS 32.682 Telecommunication management; Inventory Management (IM) Integration Reference Point (IRP); Information Service (IS)
· TS 32.672 Telecommunication management; Configuration Management (CM); State Management Integration Reference Point (IRP); Information Service (IS)
3.4
3GPP Release handling
The 3GPP specification Release cycles are well understood and maintained.  For example, the Release 10 management solutions are expected to manage Release 10 features defined by RAN/CT groups.  There is a time gap between confirmation of a new feature and the availability of network management solutions.  This gap will be larger and may not be predictable if alternate approach (or methodology), such as one using an external organization to maintain a repository of fragments, is used.  
4
Elements of the recommended modelling methodology
1. 3GPP would modify the following 3GPP-defined classes to align with similar classes (say set of class-A) defined by TMF framework.

2. 3GPP fragments (e.g. TS 32.622) would Import the class-A set from TMF framework.

3. 3GPP fragments would define appropriate relation (e.g. inheritance) between the 3GPP-defined classes and the class-A set imported. 
The above steps 1,2 and 3 would guaranteed a form of consistency (e.g. resource management style, paradigm) for managing mobile managed resources, as well as other managed resources such as transport managed resources, NMS level application or resources, as long as they too have defined their relation to the TMF defined abstract class (the class-A set).
4.
3GPP fragments would create necessary External managed resource representing model elements defined by other organizations (with cooperation with respective organizations).
5.
3GPP fragments would Import necessary transport managed resource models defined by other organizations (with cooperation with the respective organizations) and define appropriate relation with them.

The above step 4 supports the modelling of transport resources (a requirement of FMC network management). 

The Appendix is a graphical form presenting the recommended modelling methodology/approach.
5
Next Steps & Dependencies

Based on discussions between 3GPP & TMF (see also S5vTMFa042 - Model Alignment Results & Outlook), SA5 will continue Model Alignment as follows

· Continued technical discussion on alignment options based on the FMC network management modelling methodology as outlined above

· Engage into joint 3GPP/TMF discussions on “SID Abstract Umbrella model”

SA5 recognizes various constraints and dependencies as gating factors that require resolution for a successful cooperation between 3GPP & TMF to enable FMC management
· Agreements on a “SID Abstract Umbrella model” between 3GPP & TMF

· Resolution of the discussions re “Umbrella/federated model” where models (IS/SS) are owned maintained by different organizations vs “Single model” owned and maintained by one organization - 

· Resolving Tool dependencies and subsequent limitations

· Reluctance of the TMF to engage in a win-win relationship between 3GPP and TMF for the benefit of the involved organizations, companies and the industry as a whole (e.g. insistence on the creation of a new management interfaces instead of reusing available and suitable alternatives)

Appendix A: Recommended modelling methodology/approach 

This appendix is a graphical presenting of the recommended modelling methodology/approach.  

Not evident in this representation, it is to be noted that “Any Tool” is not required to generate “Solution specifications” for any Imported models, say MTOSI defined transport model, in the case IRP Framework authors considered the imported transport model solution is suitable for use. 

Note as well that “SID Abstract Umbrella model” mentioned in section 5.
In the context of this document, The “Solution specifications” refers to only the model part (e.g. encoding of the managed resource modelled constructs over the wire).  Examples of such are the various 3GPP NRM IRP SSs.  They do not refer to the Interface specifications such as the 3GPP Interface IRP SSs.  This document does not deal with the question if the Tool would/should/could generate the Interface specifications.
To define the classes of the Umbrella model and their relations to the classes of the concrete models (e.g., the IRP Framework models, 3GPP and TMF class designers are expected to work together (e.g. information about some classes in IRP Framework model needs to be taken into account by the Umbrella model class designers).  That relation is not shown in the diagram. 
The “SID Abstract Umbrella model” is under the TM Forum governance (e.g. sole responsibilities for change control).  Note the MTOSI models are also under the TM Forum governance.   The “IRP Framework models” is under the 3GPP governance.
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Appendix B: Not recommended modelling methodology/approach
This appendix is a graphical presenting of the alternate approach mentioned in this document.
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