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1 [bookmark: _Toc311121634][bookmark: _Toc311121743]Scope
…
2 [bookmark: _Ref309655516][bookmark: _Toc311121635][bookmark: _Toc311121744][bookmark: _Toc303068540]References
[bookmark: _Ref309642232]OMG Unified Modelling Language (OMG UML), Infrastructure, Version 2.3.
[bookmark: _Ref309642245]OMG Unified Modelling Language (OMG UML), Superstructure, Version 2.3.
[bookmark: _Ref309642023]3GPP TS 32.300: 3rd Generation Partnership Projects; Technical Specification Group Services and System Aspects; Telecommunication management; Configuration Management (CM); Name convention for Managed Objects.
[bookmark: _Ref309642533]3GPP TS 23.002: 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Network architecture.
[bookmark: _Ref311737558]Fixed  Convergence (FMC) Network Management – Federated Network Model (FNM)
[bookmark: _Ref311737582]Fixed  Convergence (FMC) Network Management – Federated Network Model (FNM) Umbrella
[bookmark: _Ref311738433]ITU-T X.680, OSI networking and system aspects – Abstract Syntax Notation One (ASN.1)

3 [bookmark: _Toc303068541][bookmark: _Toc311121636][bookmark: _Toc311121745]
Definitions and abbreviations
For the purposes of this document, the following definitions and abbreviations apply. For definitions and abbreviations not found here, see also Fixed Mobile Convergence (FMC) Network Management – Federated Network Model (FNM) [5], Fixed Mobile Convergence (FMC) Network Management – Federated Network Model (FNM) Umbrella [6].
3.1 [bookmark: _Toc303068542][bookmark: _Toc311121637][bookmark: _Toc311121746]Definitions
Distinguished Name: See 3GPP TS 32.300 [3].
Naming attribute: See 3GPP TS 32.300 [3].
…
…
4 [bookmark: _Toc310584707][bookmark: _Toc310867922][bookmark: _Toc310869985][bookmark: _Toc310939801][bookmark: _Toc310940437][bookmark: _Toc310941317][bookmark: _Toc311089140][bookmark: _Toc311089459][bookmark: _Toc311119410][bookmark: _Toc311119569][bookmark: _Toc311119656][bookmark: _Toc311119743][bookmark: _Toc311119830][bookmark: _Toc311119917][bookmark: _Toc311120004][bookmark: _Toc311120430][bookmark: _Toc311120517][bookmark: _Toc311120629][bookmark: _Toc311121108][bookmark: _Toc311121249][bookmark: _Toc311121390][bookmark: _Toc311121499][bookmark: _Toc311121640][bookmark: _Toc311121749][bookmark: _Toc310584708][bookmark: _Toc310867923][bookmark: _Toc310869986][bookmark: _Toc310939802][bookmark: _Toc310940438][bookmark: _Toc310941318][bookmark: _Toc311089141][bookmark: _Toc311089460][bookmark: _Toc311119411][bookmark: _Toc311119570][bookmark: _Toc311119657][bookmark: _Toc311119744][bookmark: _Toc311119831][bookmark: _Toc311119918][bookmark: _Toc311120005][bookmark: _Toc311120431][bookmark: _Toc311120518][bookmark: _Toc311120630][bookmark: _Toc311121109][bookmark: _Toc311121250][bookmark: _Toc311121391][bookmark: _Toc311121500][bookmark: _Toc311121641][bookmark: _Toc311121750][bookmark: _Toc310584709][bookmark: _Toc310867924][bookmark: _Toc310869987][bookmark: _Toc310939803][bookmark: _Toc310940439][bookmark: _Toc310941319][bookmark: _Toc311089142][bookmark: _Toc311089461][bookmark: _Toc311119412][bookmark: _Toc311119571][bookmark: _Toc311119658][bookmark: _Toc311119745][bookmark: _Toc311119832][bookmark: _Toc311119919][bookmark: _Toc311120006][bookmark: _Toc311120432][bookmark: _Toc311120519][bookmark: _Toc311120631][bookmark: _Toc311121110][bookmark: _Toc311121251][bookmark: _Toc311121392][bookmark: _Toc311121501][bookmark: _Toc311121642][bookmark: _Toc311121751][bookmark: _Toc310584710][bookmark: _Toc310867925][bookmark: _Toc310869988][bookmark: _Toc310939804][bookmark: _Toc310940440][bookmark: _Toc310941320][bookmark: _Toc311089143][bookmark: _Toc311089462][bookmark: _Toc311119413][bookmark: _Toc311119572][bookmark: _Toc311119659][bookmark: _Toc311119746][bookmark: _Toc311119833][bookmark: _Toc311119920][bookmark: _Toc311120007][bookmark: _Toc311120433][bookmark: _Toc311120520][bookmark: _Toc311120632][bookmark: _Toc311121111][bookmark: _Toc311121252][bookmark: _Toc311121393][bookmark: _Toc311121502][bookmark: _Toc311121643][bookmark: _Toc311121752][bookmark: _Toc310584711][bookmark: _Toc310867926][bookmark: _Toc310869989][bookmark: _Toc310939805][bookmark: _Toc310940441][bookmark: _Toc310941321][bookmark: _Toc311089144][bookmark: _Toc311089463][bookmark: _Toc311119414][bookmark: _Toc311119573][bookmark: _Toc311119660][bookmark: _Toc311119747][bookmark: _Toc311119834][bookmark: _Toc311119921][bookmark: _Toc311120008][bookmark: _Toc311120434][bookmark: _Toc311120521][bookmark: _Toc311120633][bookmark: _Toc311121112][bookmark: _Toc311121253][bookmark: _Toc311121394][bookmark: _Toc311121503][bookmark: _Toc311121644][bookmark: _Toc311121753][bookmark: _Toc310584712][bookmark: _Toc310867927][bookmark: _Toc310869990][bookmark: _Toc310939806][bookmark: _Toc310940442][bookmark: _Toc310941322][bookmark: _Toc311089145][bookmark: _Toc311089464][bookmark: _Toc311119415][bookmark: _Toc311119574][bookmark: _Toc311119661][bookmark: _Toc311119748][bookmark: _Toc311119835][bookmark: _Toc311119922][bookmark: _Toc311120009][bookmark: _Toc311120435][bookmark: _Toc311120522][bookmark: _Toc311120634][bookmark: _Toc311121113][bookmark: _Toc311121254][bookmark: _Toc311121395][bookmark: _Toc311121504][bookmark: _Toc311121645][bookmark: _Toc311121754][bookmark: _Toc310584713][bookmark: _Toc310867928][bookmark: _Toc310869991][bookmark: _Toc310939807][bookmark: _Toc310940443][bookmark: _Toc310941323][bookmark: _Toc311089146][bookmark: _Toc311089465][bookmark: _Toc311119416][bookmark: _Toc311119575][bookmark: _Toc311119662][bookmark: _Toc311119749][bookmark: _Toc311119836][bookmark: _Toc311119923][bookmark: _Toc311120010][bookmark: _Toc311120436][bookmark: _Toc311120523][bookmark: _Toc311120635][bookmark: _Toc311121114][bookmark: _Toc311121255][bookmark: _Toc311121396][bookmark: _Toc311121505][bookmark: _Toc311121646][bookmark: _Toc311121755][bookmark: _Toc310584714][bookmark: _Toc310867929][bookmark: _Toc310869992][bookmark: _Toc310939808][bookmark: _Toc310940444][bookmark: _Toc310941324][bookmark: _Toc311089147][bookmark: _Toc311089466][bookmark: _Toc311119417][bookmark: _Toc311119576][bookmark: _Toc311119663][bookmark: _Toc311119750][bookmark: _Toc311119837][bookmark: _Toc311119924][bookmark: _Toc311120011][bookmark: _Toc311120437][bookmark: _Toc311120524][bookmark: _Toc311120636][bookmark: _Toc311121115][bookmark: _Toc311121256][bookmark: _Toc311121397][bookmark: _Toc311121506][bookmark: _Toc311121647][bookmark: _Toc311121756][bookmark: _Toc310584715][bookmark: _Toc310867930][bookmark: _Toc310869993][bookmark: _Toc310939809][bookmark: _Toc310940445][bookmark: _Toc310941325][bookmark: _Toc311089148][bookmark: _Toc311089467][bookmark: _Toc311119418][bookmark: _Toc311119577][bookmark: _Toc311119664][bookmark: _Toc311119751][bookmark: _Toc311119838][bookmark: _Toc311119925][bookmark: _Toc311120012][bookmark: _Toc311120438][bookmark: _Toc311120525][bookmark: _Toc311120637][bookmark: _Toc311121116][bookmark: _Toc311121257][bookmark: _Toc311121398][bookmark: _Toc311121507][bookmark: _Toc311121648][bookmark: _Toc311121757][bookmark: _Toc310584716][bookmark: _Toc310867931][bookmark: _Toc310869994][bookmark: _Toc310939810][bookmark: _Toc310940446][bookmark: _Toc310941326][bookmark: _Toc311089149][bookmark: _Toc311089468][bookmark: _Toc311119419][bookmark: _Toc311119578][bookmark: _Toc311119665][bookmark: _Toc311119752][bookmark: _Toc311119839][bookmark: _Toc311119926][bookmark: _Toc311120013][bookmark: _Toc311120439][bookmark: _Toc311120526][bookmark: _Toc311120638][bookmark: _Toc311121117][bookmark: _Toc311121258][bookmark: _Toc311121399][bookmark: _Toc311121508][bookmark: _Toc311121649][bookmark: _Toc311121758][bookmark: _Toc310584717][bookmark: _Toc310867932][bookmark: _Toc310869995][bookmark: _Toc310939811][bookmark: _Toc310940447][bookmark: _Toc310941327][bookmark: _Toc311089150][bookmark: _Toc311089469][bookmark: _Toc311119420][bookmark: _Toc311119579][bookmark: _Toc311119666][bookmark: _Toc311119753][bookmark: _Toc311119840][bookmark: _Toc311119927][bookmark: _Toc311120014][bookmark: _Toc311120440][bookmark: _Toc311120527][bookmark: _Toc311120639][bookmark: _Toc311121118][bookmark: _Toc311121259][bookmark: _Toc311121400][bookmark: _Toc311121509][bookmark: _Toc311121650][bookmark: _Toc311121759][bookmark: _Toc310584718][bookmark: _Toc310867933][bookmark: _Toc310869996][bookmark: _Toc310939812][bookmark: _Toc310940448][bookmark: _Toc310941328][bookmark: _Toc311089151][bookmark: _Toc311089470][bookmark: _Toc311119421][bookmark: _Toc311119580][bookmark: _Toc311119667][bookmark: _Toc311119754][bookmark: _Toc311119841][bookmark: _Toc311119928][bookmark: _Toc311120015][bookmark: _Toc311120441][bookmark: _Toc311120528][bookmark: _Toc311120640][bookmark: _Toc311121119][bookmark: _Toc311121260][bookmark: _Toc311121401][bookmark: _Toc311121510][bookmark: _Toc311121651][bookmark: _Toc311121760][bookmark: _Toc303068544][bookmark: _Toc311121652][bookmark: _Toc311121761]Requirements
…
5 [bookmark: _Toc303068545][bookmark: _Toc311121653][bookmark: _Toc311121762][bookmark: historyclause]Model Elements and Notations
5.1 [bookmark: _Toc311121654][bookmark: _Toc311121763][bookmark: _Toc303068546][bookmark: _Ref305663813][bookmark: _Ref305669083]General
…
5.2 [bookmark: _Ref305747462][bookmark: _Toc311121655][bookmark: _Toc311121764]Basic model elements
UML has defined a number of basic model elements. This sub-clause lists the subset selected for use in specifications based on this repertoire. The semantics of these selected basic model elements are defined in [1].
For each basic model element listed, there are three parts. The first part contains its description. The second part contains its graphical notation examples and the third part contains the rule, if any, recommended for labelling or naming it.
The graphical notation has the following characteristics:
1. Section 7.2.7 of [2] specifies "A class is often shown with three compartments. The middle compartment holds a list of attributes while the bottom compartment holds a list of operations" and "Additional compartments may be supplied to show other details…" This repertoire only allows the use of the name (top) and attribute (middle) compartments. The operation (bottom) compartment may be present but is always empty, as shown in figure below.

2. Classes may or may not have attributes. The graphical notation of a class may show an empty attribute (middle) compartment even if the class has attributes, as shown in figure below.

3. The attribute compartment shall show all attributes of the classes involved in an inheritance relationship.
4. [bookmark: _Ref305663716]The visibility symbol shall not appear along with the class attribute, as shown below.

5.2.1 [bookmark: _Toc308514310][bookmark: _Toc308540966][bookmark: _Toc303068547][bookmark: _Ref305667316][bookmark: _Ref305670301][bookmark: _Ref305670555][bookmark: _Ref310869429][bookmark: _Ref310869456][bookmark: _Ref311007730][bookmark: _Ref311007734][bookmark: _Toc311121656][bookmark: _Toc311121765]Attribute
5.2.1.1 [bookmark: _Toc303068548][bookmark: _Ref305749510][bookmark: _Toc311121657]Description
…
…
…
5.3 [bookmark: _Toc308514333][bookmark: _Toc308540990][bookmark: _Toc308514334][bookmark: _Toc308540991][bookmark: _Toc308514335][bookmark: _Toc308540992][bookmark: _Toc308514336][bookmark: _Toc308540993][bookmark: _Toc308514337][bookmark: _Toc308540994][bookmark: _Toc308514338][bookmark: _Toc308540995][bookmark: _Toc308514339][bookmark: _Toc308540996][bookmark: _Toc308514340][bookmark: _Toc308540997][bookmark: _Toc308514341][bookmark: _Toc308514372][bookmark: _Toc308514545][bookmark: _Toc308540998][bookmark: _Toc308514342][bookmark: _Toc308540999][bookmark: _Toc308514343][bookmark: _Toc308541000][bookmark: _Toc303068586][bookmark: _Toc311121696][bookmark: _Toc311121775]Stereotype
…
…
…
5.4 [bookmark: _Toc303068609][bookmark: _Toc311121717][bookmark: _Toc311121781]Others
5.4.1 [bookmark: _Toc303068610][bookmark: _Ref310869243][bookmark: _Toc311121718][bookmark: _Toc311121782]Association class
5.4.1.1 [bookmark: _Toc311121719]Description
…
…
5.4.1.2 [bookmark: _Toc303068611][bookmark: _Toc311121720]Example
…
[bookmark: _Toc311121620]…
5.4.1.3 [bookmark: _Toc303068612][bookmark: _Toc311121721]Name style
…
5.4.2 [bookmark: _Toc303068613][bookmark: _Toc311121722][bookmark: _Toc311121783]Abstract class
5.4.2.1 [bookmark: _Toc303068614][bookmark: _Toc311121723]Description
…
…
5.4.3 [bookmark: _Toc303068617][bookmark: _Ref305596399][bookmark: _Ref305670221][bookmark: _Ref305671419][bookmark: _Ref305747632][bookmark: _Toc311121726][bookmark: _Toc311121784]Predefined data types
5.4.3.1 [bookmark: _Toc303068618][bookmark: _Toc311121727]Description
[bookmark: _Toc303068619]It represents the general notion of being a data type (i.e. a type whose instances are identified only by their values) whose definition is defined by this specification and not by the user (e.g. specification authors).
This repertoire uses two kinds of data types: predefined data types and user-defined data types.  The latter are defined in 5.3.4 <<dataType>>and 5.3.5 <<enumeration>>.
The following table lists the UML data types selected for use as predefined data type. 
[bookmark: _Toc311121632]Table 4: UML defined data types
	Name
	Description and reference

	Boolean
	See 7.3.43 of [2].

	Integer
	See 7.3.43 of [2].

	String
	See 7.3.43 of [2].



The following table lists data types that are defined by this repertoire.
[bookmark: _Toc311121633]Table 5: Non-UML defined data types
	Name
	Description and reference

	DateTime
	SeeCheck if we can use ITU-T M.3020 Annex E clause 42 GeneralizedTime of [7]for this.

	FloatObjectName
	Check if we can use ITU-T M.3020 Annex E definition of same name.

	Double
	

	Real
	Check if we can use ITU-T M.3020 Annex E definition of same name and use it to replace/accommodate NGCOR’s Float, Double.


[bookmark: _Toc303068621]…
…
…
6 [bookmark: _Ref310867301][bookmark: _Toc311121730][bookmark: _Toc311121785]Qualifier
This sub-clause defines the qualifiers applicable for specific model elements specified in this document, e.g., the class attribute. The model element properties (see 5.2.1 for properties of model element Attribute; see 5.3.2 for properties of model element <<InformationObjectClass>>) can be qualified with M, O, CM or CO whose meanings are specified in this section.
Definition of qualifier M (Mandatory):
· The capability (e.g. Write capability) shall be supported.
Definition of qualifier O (Optional): 
· The capability may or may not be supported.
Definition of qualifier CM (Conditional-Mandatory):
· The capability shall be supported under certain conditions, specifically:
· The class attribute qualified as CM shall have a corresponding constraint defined in the specification. If the specified constraint is met then the capability shall be supported.

Definition of qualifier CO (Conditional-Optional):
· The capability shall be may be supported under certain conditions, specifically:
· The class attribute qualified as CO shall have a corresponding constraint defined in the specification. If the specified constraint is met then the capability may be supported.
Definition of qualifier C (Conditional):
· The capability shall be supported by at least one but not all solutions.

Editor’s note: It is clear that M and O are mutually exclusive. For example, an attribute can be qualified as M or O but not both. It is not clear if CM and CO are mutually exclusive. In other words, it is not clear if an attribute can have two qualifications CM and CO at the same time. 3GPP and TM Forum are requested to provide feedback.
7 [bookmark: _Ref309716884][bookmark: _Toc311121731][bookmark: _Toc311121786]UML Diagram Requirements
Object classes and their relationships shall be presented in class diagrams.
It is recommended to create:
· An overview class diagram containing all object classes related to a specific management area (Class Diagram).
· The class name compartment should contain the location of the class definition (e.g., "Qualified Name")
· The class attributes shall should show the "Signature". (see section 7.3.44 of [2] for the signature definition);
· A separate inheritance class diagram in case the overview diagram would be overloaded when showing the inheritance structure (Inheritance Class Diagram);
· A class diagram containing the user defined data types (Type Definitions Diagram);
· Additional class diagrams to show specific parts of the specification in detail;
· State diagrams for complex state attributes.

8 [bookmark: _Toc311121732][bookmark: _Toc311121787]Design patterns
8.1 [bookmark: _Toc311121733][bookmark: _Toc311121788]Intervening Class pattern and Association Class pattern
· …
· …

8.2 [bookmark: _Toc311089183][bookmark: _Toc311089502][bookmark: _Toc311119453][bookmark: _Toc311119612][bookmark: _Toc311119699][bookmark: _Toc311119786][bookmark: _Toc311119873][bookmark: _Toc311119960][bookmark: _Toc311120047][bookmark: _Toc311120473][bookmark: _Toc311120615][bookmark: _Toc311120726][bookmark: _Toc311121205][bookmark: _Toc311121346][bookmark: _Toc311121487][bookmark: _Toc311121596][bookmark: _Toc311121737][bookmark: _Toc311121792][bookmark: _Toc311121738][bookmark: _Toc311121793]Use of “ExternalXyz class”
This section will be completed for the next release.TBD
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