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1
Decision/action requested
Discussion and comments requested.

2
References

[1]
TS 32.150 Integration Reference Point (IRP) Concept and definitions
3
Background
Annex G of [1], see Annex A, specifies properties of class (e.g. IOC, SupportIOC).  
One kind of property is the class relation with its parent.  See G.1.n of [1].  Another kind of property is the class relation with its children.  See G.1.o of [1].  
Within each class relation, there are three mutually exclusive cases.

4
Problem

There is no problem regarding the class relation properties as specified in Annex G of [1]. 

The problem is SA5 authors are not explicit enough when specifying class definition regarding the various cases of those parent-relation and child-relation.  In other words, when reading the class definitions (in text and in UML diagram) today, the reader cannot know which one of the three mutually exclusive cases for parent-relation (nor for child-relation) shall be used for that subject class.

5
Solution

5.1
New ProxyClass Any
Introduce a ProxyClass Any in Generic NRM IRP IS. Its definition is: 

· It represents classes (e.g. IOC or SupportIOC) that are not defined in the said specification but is or will be defined in another IRP specification(s).
Note 1: Author can further refine/describe limitation, if any, regarding Any, e.g. limited to represent classes in radio domain, limited to represent classes core domain.  The refinement/description is captured in UML Note attached to the ProxyClass in question.
Note 2: When a class is imported, it is illegal to add relation (with any class including Any) to the imported class.    
5.2
Usage of ProxyClass Any
For class to parent relation (specified in G.1.n of [1]), in UML class diagram:

· In case the class relation to parent is bullet 1, then the subject class shall have a parent Any;
· In case the class relation to parent is bullet 2, then the subject class shall have zero or more parents of specific classes, except Any.
· In case the class relation to parent is bullet 3, then the subject class shall have one or more parents of specific classes, except Any.

For class to children relation (specified in G.1.o of [1]), in UML class diagram:

· In case the class relation to children is bullet 1, then the subject class shall not show any child class;
· In case the class relation to children is bullet 2, then the subject class shall have one child Any.

· In case the class relation to children is bullet 3, then the subject class shall have one or more children of specific classes, except Any.
5.3
Update G.1.o of [1] text
Update G.1.o of [1] text as shown in Appendix B.
6
Examples of use

In Generic NRM IRP, specify explicitly the child-relation of SubNetwork and ManagedELement.  Also, in Generic NRM IRP, specify explicitly the parent-relation of ManagedFunction.  See the UML diagrams below.
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With that explicit definition of SubNetwork`s child-relation in Generic NRM IRP, QCI class definition today would be correct, i.e. Core NRM IRP can a) import the above diagram, b) define a QCI that inherits from Top and c) have QCI name-contained by SubNetwork.

With the explicit definition of ManagedFunction parent-relation in Generic NRM IRP, the usage of ManagedFunction in NRM IRPs such as Core NRM IRP, EUTRAN NRM IRP, is correct.

Appendix A
This is Annex G of TS 32.150 [1] extracted here for your reference.

“

Annex G (normative):
IOC Properties, Inheritance and Import

G.1
Property

The properties of an IOC (excluding Support IOC) are specified in terms of the following:

a) An IOC attribute(s) including its semantics and syntax, its legal value ranges and support qualifications. The IOC attributes are not restricted to Configuration Management but also include those related to, for example, 1) Performance Management (i.e., measurement types), 2) Trace Management and 3) Accounting Management.

b) The non-attribute-specific behaviour associated with an IOC (see Note 1).
NOTE 1:
As an example, the Link between MscServerFunction and CsMgwFunction is optional.  It is mandatory if the MscServerFunction instance belongs to one ManagedElement instance while the CsMgwFunction instance belongs to another ManagedElement instance.  This Link behaviour is a non-attribute-specific behaviour.  It is expected that this behaviour, like others, will be inherited.
c) An IOC relationship(s) with another IOC(s).

d) An IOC notification type(s) and their qualifications.

e) An IOC’s relation with its parents (see Note 2).  There are three mutually exclusive cases:

· The IOC is abstract and no parents have yet been designated.

· The IOC is abstract and all of the possible parent(s) have been designated and whether subclass IOCs can be designated as a root IOC.

· The IOC is not abstract and all of the possible parent(s) have been designated and whether the IOC can be designated as a root IOC. 

An IOC instance is either a root IOC or it has one and only one parent. Only 3GPP SA5 may designate an IOC class as a potential root IOC. Currently, only SubNetwork, ManagedElement or MeContext IOCs are potential root IOCs.

NOTE 2:
The parent and child relation in this clause is the parent name-containing the child relation.

f) An IOC’s relation with its children.  There are three mutually exclusive cases:

· An IOC shall not have any children (name-containment relation) IOCs.

· An IOC can have children IOC(s). The maximum number of instances per children IOC can be specified.  An IOC may designate that vendor specific objects are not allowed as children IOCs.

· An IOC can only have the specific children IOC(s) (or their subclasses).  The maximum number of instances per children IOC can be specified.  An IOC may designate that vendor specific objects are not allowed as children IOCs.

g) Whether An IOC can be instantiated or not (i.e., whether An IOC is an abstract IOC).

h) An attribute for naming purpose.

i) An optional attribute for holding IOC name.  An IOC name is unique among all 3GPP-defined IOCs and vendor-defined IOCs.  An IOC name must be unambiguous.  

Editor's Note:
No agreement on above point  i) achieved yet.  This is FFS.]
``

Appendix B
This is Annex G of TS 32.150 [1] for your reference.

The tracked changes would reflect the case if Approach 2 is used.
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Annex G (normative):
IOC Properties, Inheritance and Import

G.1
Property

The properties of an IOC (including SupportIOC) are specified in terms of the following:

j) An IOC attribute(s) including its semantics and syntax, its legal value ranges and support qualifications. The IOC attributes are not restricted to Configuration Management but also include those related to, for example, 1) Performance Management (i.e., measurement types), 2) Trace Management and 3) Accounting Management.

k) The non-attribute-specific behaviour associated with an IOC (see Note 1).
NOTE 1:
As an example, the Link between MscServerFunction and CsMgwFunction is optional.  It is mandatory if the MscServerFunction instance belongs to one ManagedElement instance while the CsMgwFunction instance belongs to another ManagedElement instance.  This Link behaviour is a non-attribute-specific behaviour.  It is expected that this behaviour, like others, will be inherited.
l) An IOC relationship(s) with another IOC(s).

m) An IOC notification type(s) and their qualifications.

n) An IOC’s relation with its parents (see Note 2).  There are three mutually exclusive cases:

· The IOC can have any parent.  In UML diagram, the class has parent Any.
· The IOC is abstract and all of the possible parent(s) have been designated and whether subclass IOCs can be designated as a root IOC.   In UML diagram, the class has zero or more parents of specific classes (except Any).
· The IOC is concrete and all of the possible parent(s) have been designated and whether the IOC can be designated as a root IOC.  In UML diagram, the class has one or more parent of specific classes (except Any). 

An IOC instance is either a root IOC or it has one and only one parent. Only 3GPP SA5 may designate an IOC class as a potential root IOC. Currently, only SubNetwork, ManagedElement or MeContext IOCs can be root IOCs.

NOTE 2:
The parent and child relation in this clause is the parent name-containing the child relation.

o) An IOC’s relation with its children.  There are three mutually exclusive cases:

· An IOC shall not have any children (name-containment relation) IOCs.  In UML diagram, the class has no child.
· An IOC can have children IOC(s). The maximum number of instances per children IOC can be specified.  An IOC may designate that vendor specific objects are not allowed as children IOCs.  In UML diagram, the class has a child Any.
· An IOC can only have the specific children IOC(s) (or their subclasses).  The maximum number of instances per children IOC can be specified.  An IOC may designate that vendor specific objects are not allowed as children IOCs.  In UML diagram, the class has one or more children of specific classes (except Any).
p) Whether An IOC can be instantiated or not (i.e., whether An IOC is an abstract IOC).

q) An attribute for naming purpose.

r) An optional attribute for holding IOC name.  An IOC name is unique among all 3GPP-defined IOCs and vendor-defined IOCs.  An IOC name must be unambiguous.  

Editor's Note:
No agreement on above point  i) achieved yet.  This is FFS.]
“
