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1
Background and Objective

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]
ITU-T X.680 OSI networking and system aspects – Abstract Syntax Notation One (ASN.1)

[2] TS 32.642 UTRAN network resources IRP: NRM
[3] ATM Forum, Technical Committee, Network Management, M4 Network View CMIP MIB Specification

	CMIP Specification for the M4 Interface
	af-nm-0027.000(164kb)
	Sep, 1995


[4] TS 32.622 Generic network resources IRP: NRM
[5]
MEF Technical Specification MEF 7.1, Phase 2 EMS-NMS Information Model, October 2009

[6] 3GPP2 S.S0028-E “OAM&P for cdma2000 (Overview, 3GPP R7 Delta Specification, 3GPP2 Network Resource Model IRP)”
3
Definitions, symbols and abbreviations

3.1
Definitions

In the context of this document, the words model (of managed NEs) and interface (protocol to access the modelled NEs) are two separate things.  
FNM- Federated Network Model

FMC- Fixed Mobile Convergent

NM- Network Management

NW- Network

4.
Characteristics of FMC NW model

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

· Not one authority (e.g. SDO) can be responsible for the development, maintenance and evolution of the whole model.  Different organizations are responsible for the development, maintenance and evolution of their own domain specific model

Operators may use the whole FMC model or part of the FMC model depending on their own business cases.

Vendors can supply products using part of the FMC model depending on their own business cases.
· The model needs to hold thousands of inter-related modelled entities.  Different versions of modelled entities can co-exist in the model.  
5
Features of FNM
This section describes FNM features that are essential for the maintenance of the integrity of a large and scalable FMC NW model. 
5.1
Fragments
The FMC NW model is partitioned into fragments.  Clear rules defined for inter-relationship of fragments.  The rules should be simple and stable (not changing frequently).

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 (see more on 5.6).  For example, it is a valid model implementation where one fragment has evolved (requiring new solution) while other fragment remained unchanged (does not require new solution).
· 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 (e.g., mobile backhaul networks experts). 
5.2
Ability to reference classes of ‘external’ models

A fragment can make use of a specialised class called ExternalIOC.  Use of ExternalIOC is to support a uni-directional relation from one instance to another instance where the former is of class ExternalIOC and the latter is one mirrored (or referred to) by the former.  The former and latter may be managed by different Domain Manager (i.e. DM or Agent).
The ExternalIOC supports an indication if the class definitions of the two related instances are from the same or different standard organizations.  
This feature is essential if different organizations are responsible for the class 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.  
5.3
Ability to import models designed elsewhere

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 essentially a copy and paste procedure with a clear indication of the ‘source’ or design authority of the imported model elements. 

Note that the concept of Import is well known in software and modelling design work.  

5.4
Independence of tool and platform
Use of FNM does not require nor mandate the use of a specific tool.  Tool and model are evolving at their own paces and decoupling them allows standard authors to choose the best tool for the job (e.g., validation model design, generation of solution).
Decoupling model design from specific deployment platform is a necessary condition since it is unrealistic to assume a particular deployment platform for all products in compliance to FMC NM standards.

5.5
Independence of solution technology and access protocol design

It does not imply nor mandate the use of a specific machine-readable language to express the designed model elements, e.g. XSD, CORBA IDL, GDMO, etc.

It does not imply nor mandate the use of a specific access protocol (e.g. to manipulate or query the parameter values of a class instance).  It ensures no dependency can exist between model design and access protocol design.
5.6
Experience
The FNM concept has been used successfully, albeit in a much smaller scale than FMC NW model, in the following cases.

· 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.
5.7
SDO’s fragments 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.  
6
Elements of the FNM
This section describes the two key elements of FNM in terms of fragment relations (6.1) and production of model definitions specifications (6.2).
FNM is a Federation of Models for the purpose of End-to-End Management, consisting of an Umbrella Model and a series of Domain/Technology-specific Concrete Models.
The Umbrella Model provides abstract definitions applicable across Domain/Technology-specific Concrete Models to enable end-to-end consistency of such definitions (it is described as ‘abstract’ in the sense that its components are inherited by Domain/Technology-specific Concrete Models, and that it is not designed for the purpose of partial or full instantiation of its components and therefore not sufficient to provide meaningful network management service).
Domain/Technology-specific Concrete Models are described as ‘concrete models’ in the sense that their instantiation is necessary to provide meaningful management services. These Domain/Technology-specific Concrete Models inheriting common definitions from the Umbrella Model for the purpose of end-to-end consistency of management information semantics. In addition, these Domain/Technology-specific Concrete Models have defined relationships between each other to enable end-to-end monitoring and management of a converged network.

6.1
Relations between fragments and Umbrella
This section is a graphical representation of the FNM in terms of relation between fragments and the Umbrella.  

There are two areas under study currently:
· The definitions of the classes inside the Umbrella.

· The definitions of relation (R0) used between various classes in fragments and the Umbrella classes.  

We aim to have identical R0 for use by all fragments.  The relation is not symmetrical in that the Umbrella classes need not have knowledge of its usage by fragment classes.  This would guarantee 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.
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Figure 1: Relation between fragments and Umbrella
Take the example of “3GPP wireless nw classes” and the Umbrella, 3GPP fragments (e.g. TS 32.622 [4]) would Import relevant Umbrella classes and make derivatives for its use.  R0 in this case is an inheritance relation.  There are other forms of relations that would be defined.

6.2
Relations among pairs of fragments
This section is a graphical representation of the FNM in terms of bilateral relation between each pair of fragments.  
The relation between pairs of fragments may not be same.  Each relation may or may not be symmetrical.  Umbrella would not be involved in such pair-wise relations.  
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Figure 2: Relation between pairs of fragments
Take the example of relation between 3GPP fragment and BBF ATM fragments (i.e. R3).  3GPP fragments would create necessary 3GPP defined ExternalIOC representing one of the classes of “BBF ATM nw and device classes”.  The purpose of this type of relation (used extensively in 3GPP IRP framework for the purpose of navigation from one managed domain to another).
6.3 Production of solutions re FNM
This section is a graphical representation of the FNM in relation to tools that generate machine-readable model forms in various languages such as XSD, CORBA IDL, GDMO, etc.  

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 generates the Interface specifications.  No single physical Repository is required to hold FNM.  
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Figure 3: (Model) Solution production re FNM
Appendix A: Modelling methodology/approach not recommended
This appendix is a graphical presenting of an alternate approach to FNM.  The TMF/3GPP Joint Harmonization Project group agree not to recommend this alternate approach.
One key aspect of this methodology/approach is that it requires one repository for all fragments.  A consequence of this methodology/approach would be: TMF would be charged with the task to produce solution specifications for FMC NM standards.    
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Figure 4: Alternative approach to FNM - not recommended
Appendix B: 3GPP TS re network resource models
This appendix lists the 3GPP TS related to mobile managed resource models.  This list is expanding (e.g. number of classes to be modelled is increasing).    

The FNM, described in this paper, does not require a repository to physically hold copies of such specifications (and those of other SDOs such as BBF’s ATM NM models) for design and generation of FMC NM solutions.  

· 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)
 Appendix C: TMF defined network resource models
The list is to be identified.
It is noted that, so far the TMF SID is understood by the industry as an industry-wide acceptable and usable abstract model that could serve as an “umbrella” model, which can unify many disparate models defined elsewhere. Recent changes within the TMF SID indicate that the TMF seem to have changed its strategy with respect to the SID, as driving the SID towards a mixed abstract/concrete "TMF Super-model" (e.g. SID V9 containing now the previous TMF MTNM/MTOSI models, instead of creating as separate MTNM/MTOSI model which enables alignment with SID definitions via inheritance). Such changes had various impacts on the initial purpose of the TMF SID, and potentially limiting the possibility of other standards and industry organizations to rely on the TMF SID as an “umbrella” model (given that such an “umbrella” model has to be very stable, and independent of continuous changes driven by frequent additions and adjustments).

It is suggested that (a) 3GPP should discuss whether it actually could rely on the current version of the SID as an “umbrella” model for model alignment, and (b) the TMF should be made of aware of the implications of these changes to their SID strategy, and be asked to consider reversing this strategy with respect to the SID (so the SID could serve its initial purpose for the industry).
	S5vTMFa073 
	SID-MTOSI Model for consideration








3GPP


_1358779423.vsd
Drag the side handles to change the width of the text block.


Drag the side handles to change the width of the text block.


Drag the side handles to change the width of the text block.


Umbrella model 


3GPP wireless 
NW concrete model


MTOSI wireline 
NW concrete model


BBF ATM 
NW & device 
concrete model


3GPP2 
Wireless NM 
concrete model


R0


R0


R0


R0


R0


R0 : Import / reference


MEF MET concrete model



_1358779501.vsd
Import/reference


Umbrella
classes


Import/reference


Import/reference


3GPP2 wireless nw classes [6]


Any appropriate Tool


3GPP wireless nw classes, e.g. [2] & Appendix B


BBF ATM nw & device classes [3]


MEF MET classes [5]


MTOSI wireline classes [appendix C]


Import/reference


Import/reference


Solution specifications


Any appropriate Tool


Solution specifications


Any appropriate Tool


Solution specifications


Any appropriate Tool


Solution specifications


Any appropriate Tool


Solution specifications



_1358754769.vsd
Drag the side handles to change the width of the text block.


3GPP2 
wireless 
NW concrete model [8]


3GPP wireless 
NW concrete model


3GPP wireless 
NW concrete model


MTOSI wireline 
NW concrete model [7]


R1


R2


3GPP wireless 
NW concrete model


BBF ATM NW and device concrete model [3]


R3


3GPP wireless 
NW concrete model


MEF MET concrete model [6]


R4



_1356196334.vsd
3GPP2 wireless nw classes [6]


Copy and paste


Copy and paste


Copy and paste


One specific Tool


3GPP wireless nw classes, e.g. [2] & Appendix B


BBF ATM nw & device classes [3]


MEF MET classes [5]


MTOSI wireline classes [appendix C]


Copy and paste


Copy and paste


Solution specification, reference implementation, test suits…


SID based single repository



