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[bookmark: _Toc153429083]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [18] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [18].
Naming attribute: It is a class attribute that holds the class instance identifier. See attribute id of Top_ in TS 28.620 [6]. See examples of naming attribute in 3GPP TS 32.300 [3].
Lower Camel Case: The practice of writing compound words in which the words are joined without spaces and that the initial letter of all except the first word is capitalized.  
EXAMPLES:	’managedNodeIdentity’ and ‘minorDetails’ are the LCC for "managed node identity" and “minor details” respectively. 
Upper Camel Case: The practice of writing compound words in which the words are joined without spaces and that the initial letters of all words are capitalised.  
EXAMPLES:	‘ManagedNodeIdentity’ and ‘MinorDetails’ are the UCC for "managed node identity" and "minor details" respectively.
Well Known Abbreviation: An abbreviation that can be used as the modelled element name or as a component of a modelled element name. 
NOTE 1:	The abbreviation, when used in such manner, is in the same document where the modelled element is defined.
Manager: IRP Manager or MnS consumer
NOTE 2:	In the context of the IRP framework as defined in TS 32.102 [19x], the term manager designates the IRP Manager. In the context of the SBMA framework as defined in TS 28.533 [y20], the term manager designates the MnS consumer. 
Agent: IRP Agent or MnS producer
NOTE 3:	In the context of the IRP framework as defined in TS 32.102 [19x], the term agent designates the IRP Agent. In the context of the SBMA framework as defined in TS 28.533 [20y], the term agent designates the MnS producer.
Data type: Constraint on an attribute value.
Simple type: Data type constraining an attribute value to a scalar.
Complex type: Data type of a structured and/or multi-valued attribute.
Attribute: Information element of an object composed of an attribute name and an attribute value.
Attribute name: Name of an attribute.
[bookmark: _Hlk140478775]Attribute value: Value of an attribute that is defined by a simple type or a complex type.
Attribute field: Attribute contained in an attribute that can contain attribute fields.
Attribute field name: Name of an attribute field.
Attribute field value: Value of an attribute field defined by a simple type or a complex type.
Simple attribute: Attribute whose value is a simple type.
Complex attribute: Attribute whose value is a complex type.
Structured attribute: A kind of a complex attribute whose value contains one or more attribute fields
Multi-valued attribute: A kind of a complex attribute with multiplicity > 1.
Attribute element: A single value of a multi-valued attribute.
Attribute field element: A single value of a multi-valued attribute field.
Data node: An object, an attribute, an attribute field, an attribute element, or an attribute field element.
Attribute data node: An attribute, an attribute field, an attribute element, or an attribute field element.

Next change
[bookmark: _Toc153376558]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [18], 3GPP TS 28.620 [6], TS 28.532 [16] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [18], TS 28.532 [16] and 3GPP TS 28.620 [6].
CM		Conditional Mandatory
CO	Conditional Optional
IRP		Integration Reference Point
LCC		Lower Camel Case
M		Mandatory
MnS	Management Service
NA		Not Applicable
O	Optional
OMG		Object Management Group
UCC		Upper Camel Case
WKA		Well Known Abbreviation

Next change
[bookmark: _Ref305747462][bookmark: _Toc153429088]5.2	Basic model elements
UML has defined a number of basic model elements. This subclause lists the subset selected for use in specifications based on this repertoire. The semantics of these selected basic model elements are defined in OMG "Unified Modelling Language (OMG UML), Infrastructure" [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:
	Subclause 7.2.7 of OMG "Unified Modelling Language (OMG UML), Superstructure" [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) compartment and attribute (middle) compartment. The operation (bottom) compartment may be present but is always empty.
[image: ]
	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.

[image: ]
[bookmark: _Ref305663716]	The visibility symbol shall not appear along with the class attribute, as shown below.

[image: ]
	The use of the decoration, i.e. the symbol in the name (top) compartment, is optional.
[bookmark: _Ref305749510][bookmark: _Toc153429090]
Next change
5.2.1.1	Description
An attribute is a typed element representing a property of a class defined in (Unified Modelling Language (OMG UML), Infrastructure [1], clause 10.2.5.). An element that is typed implies that the element can only refer to a constrained set of values. See clause 10.1.4  of OMG "Unified Modelling Language (OMG UML), Infrastructure" [1] clause 10.1.4  for more information on type.
See clauses 5.3.4 and 5.4.3 for predefined data types and user-defined data types that can apply type information to an attribute.
The properties of an attribute are described by a set of attribute properties categorized as follows:
-	Attribute properties defining valid attribute values: type, allowedValues, multiplicity, isOrdered, isUnique, isNullable, passedById.
-	Attribute properties defining valid interactions of managers and agents with attributes values: isInvariant, isWritable, isReadable, isNotifyable, defaultValue.
-	Other attribute properties: documentation, supportQualifier.
The following tables provide definitions for the attributes of the three categories.
Table 5.2.1.1-1: Attribute properties defining valid attribute values
	Property name
	Description
	Legal values

	type
	Refers to a predefined (subclause 5.4.3) or user defined data type (section 5.3.4). See also subclause 7.3.44 of OMG "Unified Modelling Language (OMG UML), Superstructure" [2], inherited from StructuralFeature.
	NA


	allowedValues
	Specifies restrictions to the data type defined by type. This property is useful when no dedicated data type, that includes the restriction, shall be defined. The property may be absent when no restrictions are defined.
	Dependent on type

	defaultValue
	Identifies a value at specification time that is used at object creation time under conditions defined in Annex B.
If there is no defined default value, the property shall be omitted from the attribute description or specified as ‘defaultValue: None.’.
	None (default) or a value that is dependent on allowedValues

	multiplicity
	Defines the number of values the attribute can simultaneously have. See subclause 7.3.44 of OMG "Unified Modelling Language (OMG UML), Superstructure" [2]; inherited from StructuralFeature.
	See 5.2.8 Default is 1

	isOrdered
	For a multi-valued multiplicity, this specifies if the values of this attribute instance are sequentially ordered. See subclause 7.3.44 and its Table 7.1 of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
If the property is present for attributes with a multiplicity of greater than “1”, it shall be set to either “True” or “False”. It shall not be set to “N/A”.
	True, False (default)


	isUnique
	For a multi-valued multiplicity, this specifies if the values of this attribute instance are unique (i.e., no duplicate attribute values). See subclause 7.3.44 and its Table 7.1 of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
If the property is present for attributes with a multiplicity of greater than “1”, it shall be set to either “True” or “False”. It shall not be set to “N/A”.
	True (default), False


	isNullable
	Identifies if an attribute can carry no information. The implied meaning of carrying “no information” is context sensitive and is not defined in this Model Repertoire.
Note, the property "isNullable: True" is semantically identical to adding the value "0" to the "multiplicity" specified. Usage of the "multiplicity" property is preferred to express an attribute can have no value or carry no information.
	True, False (default)

	passedById
	Usage of the value False is deprecated.
The property is only applicable to attributes related to roles, for other attributes it has no significance,
See Table 5.2.9.1-1: passedById property

	True(default), False 

	lifecycleStatus
	See Table 5.2.A.1-1
	Current (default), Deprecated



Table 5.2.1.1-2: Attribute properties defining valid interactions with attributes
	Property name
	Description
	Legal values

	isInvariant
	If an attribute has an "isInvariant: True" property, its value can be set only upon object creation. After object creation, the initial value cannot be modified by any entity.
If an attribute has an "isInvariant: False" property, its value can be set at object creation time. After object creation, the initial value can be modified.
Details on how initial values are provided upon object creation are specified in Annex B.
	True, False (default) 

	isWritable
	If an attribute has an "isWritable: True" property, a manager can set its value upon object creation. After object creation, a manager can modify the initial value if "isInvariant: False". If "isInvariant: True", a manager cannot modify the initial value. The "isInvariant" property supersedes hence the "isWritable" property.
If an attribute has an "isWritable: False" property, a manager cannot set the value upon object creation nor modify it later.
A "isWritable: True" property might be restricted by access control.
	True, False (default)

	isReadable
	Specifies if the attribute can be read by a manager.
A "isReadable: True" property might be restricted by access control.
	True , False (default)

	isNotifyable
	Identifies if a notification shall be sent in case of an attribute value change. 
	True (default), False



Table 5.2.1.1-3: Attribute properties related to the specification of attributes
	Property name
	Description
	Legal values

	documentation
	Contains a textual description of the attribute.
Should refer (to enable traceability) to the specific requirement.
	Any

	supportQualifier
	Identifies the required support of the attribute. See also subclause 6.
	M, O (default), CM, CO, C



Upon completion of any manipulation of an attribute the attribute properties related to valid attribute values shall be respected. If an interaction results in violating at least one of these properties, the manipulation request shall be rejected.
The value N/A (Not applicable) shall not be used for attribute properties except for properties "isOrdered", "isUnique" and "allowedValues".

Next change

[bookmark: _Toc153429094]5.2.2.1	Description
It shows a relationship between two classes and describes the reasons for the relationship and the rules that might govern that relationship.
It has ends. Its end, the association end(s), specifies the role that the object at one end of a relationship performs. Each end of a relationship has properties that specify the role (see 5.2.9), multiplicity (see 5.2.8), visibility and navigability (see the arrow symbol used in Figure 5.2.2.2-2: Unidirectional association relationship notation) and may have constraints. Note that visibility shall not be used in models based on this Repertoire (see bullet 3 of 5.2). 
See 7.3.3 Association of OMG "Unified Modelling Language (OMG UML), Superstructure"  [2].
Three examples below show a binary association between two model elements. The association can include the possibility of relating a model element to itself. 
The first example (Figure 5.2.2.2-1) shows a bi-directional navigable association in that each model element has a pointer to the other. The second example (Figure 5.2.2.2-2) shows a unidirectional association (shown with an open arrow at the target model element end) in that only the source model element has a pointer to the target model element and not vice-versa. The third example (Figure 5.2.2.2-3) shows a bi-directional non-navigable association in that each model element does not have a pointer to the other; i.e., such associations are just for illustration purposes. 

Next change
[bookmark: _Toc153429098]5.2.3.1	Description
It shows a class as a part of or subordinate to another class.
An aggregation is a special type of association in which objects are assembled or configured together to create a more complex object. Aggregation protects the integrity of an assembly of objects by defining a single point of control called aggregate, in the object that represents the assembly.
See 7.3.2 AggregationKind (from Kernel) of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
[bookmark: _Toc153429102]
Next change
5.2.4.1	Description
A composite aggregation association is a strong form of aggregation that requires a part instance be included in at most one composite at a time. If a composite is deleted, all of its parts are deleted as well.
A composite aggregation shall contain a description of its use.
See 7.3.3 Association (from Kernel) of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
[bookmark: _Toc153429106]
Next change

5.2.5.1	Description
It indicates a relationship in which one class (the child) inherits from another class (the parent).
See 7.3.20 Generalization of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
[bookmark: _Toc153429110]
Next change

5.2.6.1	Description
 "A dependency is a relationship that signifies that a single or a set of model elements requires other model elements for their specification or implementation. This means that the complete semantics of the depending elements is either semantically or structurally dependent on the definition of the supplier element(s)...", an extract from 7.3.12 Dependency of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
[bookmark: _Toc153429114]
Next change

5.2.7.1	Description
A comment is a textual annotation that can be attached to a set of elements.
See 7.3.9 Comment (from Kernel) from OMG "Unified Modelling Language (OMG UML), Superstructure" [2].

[bookmark: _Toc153429118]
Next change

5.2.8.1	Description
"A multiplicity is a definition of an inclusive interval of non-negative integers beginning with a lower bound and ending with a (possibly infinite) upper bound. A multiplicity element embeds this information to specify the allowable cardinalities for an instantiation of this element…", an extract from 7.3.32 MultiplicityElement of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
Table 5.2.8.1-1: Multiplicity-string definitions
	Multiplicity
	Explanation

	1
	Attribute has one attribute value.

	m
	Attribute has m attribute values.

	0..1
	Attribute has zero or one attribute value.

	0..*
	Attribute has zero or more attribute values.

	*
	Attribute has zero or more attribute values.

	1..*
	Attribute has at least one attribute value.

	m..n
	Attribute has at least m but no more than n attribute values.


The use of "0..n" is not recommended although it has the same meaning as " 0..* " and " *". 
The use of a standalone symbol zero (0) is not allowed.

Next change

[bookmark: _Toc153429126]5.2.10.1	Description
 “A Constraint represents additional semantic information attached to the constrained elements. A constraint is an assertion that indicates a restriction that must be satisfied by a correct design of the system. The constrained elements are those elements required to evaluate the constraint specification…“, an extract from 7.3.10 Constraint (from Kernel) of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
For a constraint that applies to two elements such as two associations, the constraint shall be shown as a dashed line between the elements labeled by the constraint string (in braces). The constraint string, in this case, is xor.
[bookmark: _Toc153429139]Next change
5.3.2.1	Description
The <<InformationObjectClass>> is identical to UML class except that it does not include/define methods or operations.
A UML class represents a capability or concept within the system being modelled. Classes have data structure and behaviour and relationships to other elements.
This class can inherit from zero, one or multiple classes (multiple inheritances).
See more on UML class in 10.2.1 of OMG "Unified Modelling Language (OMG UML), Infrastructure" [1], clause 10.2.1.
[bookmark: _Toc153429143]
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[bookmark: _Toc153429151]5.3.5.1	Description
An enumeration is a data type. It contains sets of named literals that represent the values of the enumeration. An enumeration has a name.
See clause 10.3.2 Enumeration of in OMG "Unified Modelling Language (OMG UML), Infrastructure" [1].
[bookmark: _Toc153429153]
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[bookmark: _Toc153429160]5.4.1.1	Description
An association class is an association that also has class properties (or a class that has association properties).
Even though it is drawn as an association and a class, it is really just a single model element.
See 7.3.4 AssociationClass of OMG "Unified Modelling Language (OMG UML), Superstructure" [2].
[bookmark: _Toc153429168]Association classes are appropriate for use when an «InformationObjectClass» needs to maintain associations to several other instances of «InformationObjectClass» and there are relationships between the members of the associations within the scope of the "containing" «InformationObjectClass». For example, a namespace maintains a set of bindings, a binding ties a name to an identifier. A NameBinding «InformationObjectClass» can be modelled as an Association Class that provides the binding semantics to the relationship between an identifier and some other «InformationObjectClass» such as Object in the figure. This is depicted in the following figure.
Next change
5.4.3.1	Description
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 is 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. 
Table 5.4.3.1-1: UML defined data types
	Name
	Description and reference

	Boolean
	See Boolean type of ITU-T X.680 [7].

	Integer
	See Integer type of ITU-T X.680 [7].

	String
	See PrintableString type of ITU-T X.680 [7].



The following table lists data types that are defined by this repertoire.
Table 5.4.3.1-2: Non-UML defined data types
	Name
	Description and reference

	AttributeValuePair
	This data type defines an attribute name and the attribute’s value.

	BitString
	This data type is defined by Bit string of subclause 3 and subclause G.2.5 of ITU-T X.680 [7].

	DateTime
	This data type defines Date/Time Format, and it is protocol specific.

	DN
	This data type defines the DN (see Distinguished Name of TS 32.300 [3]) of an object. It contains a sequence of one or more name components. The “initial sub-sequence” (note 1) of a DN is also a DN of an object. 

Note 1:     Suppose an object’s DN is composed of a sequence of 4 name components, i.e. 1st, 2nd, 3rd and 4th components. The “initial sub-sequence” of this DN is composed of the 1st, 2nd and 3rd components.

	External
	This data type is defined by another organization.

	Real
	This data type is defined by Real type of ITU-T X.680 [7]



Next change

[bookmark: _Ref309716884][bookmark: _Toc153429172]7	UML Diagram Requirements
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 should show the "Signature". (see subclause 7.3.44 of OMG "Unified Modelling Language (OMG UML), Superstructure" [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.
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[bookmark: _Toc153429184]Annex E (normative): <<SupportIOC>> stereotype definition
[bookmark: _Toc153429185]E.1	Description
It is the descriptor for a set of management capabilities. 
The <<SupportIOC>> is an extension of UML class. See Annex [F] for the differences between <<InformationObjectClass>> and <<SupportIOC>>.
See more on UML class in OMG "Unified Modelling Language (OMG UML), Infrastructure" 10.2.1 of clause 10.2.1 [1].
[bookmark: _Toc153429186]E.2	Example
This sample shows an AlarmList <<SupportIOC>>.
[image: ]
<<SupportIOC>> notation
[bookmark: _Toc153429187]E.3	Name style
For <<SupportIOC>> name, use the same style as <<InformationObjectClass>> (see subclause 5.3.2).
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[bookmark: _Toc153429188]
Annex F (normative):
Application of <<InformationObjectClass>> and <SupportIOC>> 
The <<InformationObjectClass>> and <<SupportIOC>> are stereotypes.  These two stereotypes serve similar purpose in that each is a named set of network resource properties.  However, their applications, in the context of supporting network management over Itf-N or through the use of management services, can be different.  This Annex highlights their similarities and differences of such application.
	
	<<InformationObjectClass>>
	<<SupportIOC>>

	Can it be an abstract class?
	Yes
	Yes

	Can it be a concrete class?
	Yes
	Yes

	Can it inherit from <<InformationObjectClass>>?
	Yes
	No, except for <<InformationObjectClass>> Top.

	Can it inherit from <<SupportIOC>>?
	No
	Yes

	Can it be name-contained by  <<InformationObjectClass>>?
	Yes
	Yes

	Can it be name-contained by  <<SupportIOC>>?
	No
	Yes

	Can an instance have a DN?
	<<InformationObjectClass>> must be a class of a naming-tree meaning all its instances must have a DN.
	<<SupportIOC>> may be used by specification author for a class within a naming-tree.  If so, it means that all its instances will have a DN.

	Can either 1) IRPManager use operations of Basic CM IRP specified in TS 32.602 [9] and Bulk CM IRP specified in TS 32.612 [10] or 2) MnS consumer use the Provisioning operations specified in  TS 28.531 [17] and TS 28.532 [16] to access the information in an instance?
	Either 1) IRPManager can use the Basic CM IRP and Bulk CM IRP operations or 2) MnS consumer can use the provisioning operations to access information of all <<InformationObjectClass>> defined in all NRM, see 28.541 [15], in accordance to the qualifier values of the <<InformationObjectClass>>.
	Either 1) IRPManager can use the Basic CM IRP and Bulk CM IRP operations to access information of instances of <<SupportIOC>> defined in their respective Interface IRP (i.e. Basic CM IRP or Bulk CM IRP), in accordance to the qualifier values of the <<SupportIOC>> or 2) MnS consumer can use the provisioning operations to access information of instances of <<SupportIOC>> specified in TS 28.532 [16] and TS 28.531 [17] in accordance to the qualifier values of the <<SupportIOC>>.

Neither 1) IRPManager can use the Basic CM IRP and Bulk CM IRP operations to access information of instances of <<SupportIOC>> not defined in their respective Interface IRP (i.e. Basic CM IRP or Bulk CM IRP) nor 2) MnS consumer can use the Provisioning operations to access information of instances of <<SupportIOC>> not defined in TS 28.532 [16] and TS 28.531 [17]

	Can either 1) IRPManager use operations of Interface IRP, except Basic CM IRP specified in TS 32.602 [9] and Bulk CM IRP in TS 32.612 [10] (e.g. Alarm IRP specified in TS 32.111-2 [11]), or 2) MnS consumer use non Provisioning operations (e.g. fault supervision operations [14] and [16] to access the information?
	No
	Either 1) IRPManager can use the Interface IRP operations to access information of <<SupportIOC>> defined in their respective Interface IRP, in accordance to qualifier values of the <<SupportIOC>> or 2) . MnS consumer can use the Provisioning operations to access information of instances of <<SupportIOC>> specified in TS 28.532 [16] and TS 28.531 [17] in accordance to the qualifier values of the <<SupportIOC>>.

Neither 1) IRPManager can not use the Interface IRP operations to access information of <<SupportIOC>> not defined in their respective Interface IRP, nor 2) MnS consumer can not use the Provisioning operations to access information of instances of <<SupportIOC>> not defined in TS 28.532 [16] and TS 28.531 [17].

	Can either IRPManager or MnS consumer receive information via Notification specified in TS 32.302 [12] whose objectClass and objectInstance parameters carry the instance DN?
	Yes.
The types of notification emitted are shown by the Notification Table associated with the class definition.  

	Yes if <<SupportIOC>> is a class of a naming-tree. 
The types of notification emitted are shown by the Notification Table associated with the class definition. 

No if <<SupportIOC>> is not a class of a naming-tree.

	Measurement specified in TS 32.404 [13]
	Measurements can be associated with <<InformationObjectClass>> instances.
	Measurements can be associated with <<SupportIOC>> instances if <<SupportIOC>> class is used in a naming-tree.  
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