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1.
Background
In NRM IRP IS specifications, it is a common practice to include the following note for all IOC UML diagrams.

“The listed cardinality numbers represent transient as well as steady state numbers, and reflect all managed object creation and deletion scenarios.”

The paper suggest modification/clarification be done for Release 7.

See Appendix A for one example of the note used in Utran NRM IRP IS specification.

See Appendix B for the proposed definition of ‘transient’ and ‘steady’ in the context of this paper.

2.
Discussion
Suppose an IOC class diagram has this.

A - - - - - - - - (0, n) B

A - - - - - - - > (0, n) B

The dotted line represents a relation between A (the source IOC in the context of this paper) and B (the target IOC).  The arrow represents the A-name-containing-B-relation.  The cardinality near B, i.e. the (0, n) is the subject of our discussion.  The Discussion here and the Suggestion in next section would be the same regardless if we use relation or name-containment.

When specifying the target IOC, the NRM IOC author should/must be clear if the target IOC has the following properties:

a) Sometimes, IRPManager may see (via Bulk CM IRP, for example) A and not B.  In such case, IRPManager may conclude that IRPAgent will “very soon” create B and IRPAgent is not waiting for further input to create such B.
b) Sometimes, IRPManager may see (via Bulk CM IRP, for example) A and not B.  In such case, IRPManager may conclude that IRPAgent is not “going to” create B (even though it supports its implementation).  IRPAgent will create B in the “future” but it requires further input (either via Itf-N using createManagedObject operation or via some other internal commands/information.)

c) When A exists, B must exist in steady state.

d) When A exists, B may exist in steady state.
The current semantics of cardinality number (0, n) cannot convey clearly the above properties.
Proposal
Firstly, we need to highlight that the cardinality discussed here cannot be used to indicate “if the IRPAgent must support it or not” (optional vs mandatory).  
The concept of “transient number” for IOC instance is important and specification must specify it.  This paper does not argue for its removal from specification.

However, we noted that this transient concept is applicable to all target IOCs.  Therefore, instead of using the 0 of the cardinality number (0, n) to denote such concept, we suggest to change the note, quoted in section 1, to the following:

“The cardinality number(s) represents steady state numbers.  The transient state number, i.e. one that indicates the instance is “not in existence (yet)”, is not required since all IOC instances will have such property (i.e. “not in existence yet”).

Now we can use the cardinality numbers in the following way:

· Use (1, n) to mean property-c above.
· Use (0, n) to mean property-d above.

Then we review all target IOCs and see if we need to change its cardinality number, e.g., is this IOC has property-c or property-d above, noting that property-a and property-b (the transient properties) are not needed to be specified by the cardinality number.
Appendix A: Example of modelling of Transient state

This appendix is an extract of the Utran NRM IRP IS specification illustrating the current use of “0..n” cardinality to indicate transient state.
“
6.2.1
Attributes and relationships

This clause depicts the set of IOCs that encapsulate information relevant for this service. This clause provides the overview of all information object classes in UML.  Subsequent clauses provide more detailed specification of various aspects of these information object classes.

The following figures show the containment/naming hierarchy and the associations of the information object classes defined in the present document. They are split in several figures only for a readability purpose.
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NOTE 1:
The listed cardinality numbers represent transient as well as steady state numbers, and reflect all managed object creation and deletion scenarios.

NOTE 2:
The IOC AntennaFunction is required when supporting RET, For a description and clarification of RET, please refer to Annex B.

NOTE 3:
The instances of the AntennaFunction associated with a particular instance of NodeBFunction shall be contained by the same ManagedElement instance.

Figure 6.2.1.1: Transport view UTRAN NRM Containment/Naming and Association diagram

“
Appendix B: Meaning of ‘transient’ and ‘steady’

Current 3GPP specification does not offer the meaning of transient and steady in the context of NRM IOC.  This appendix examines the concept of transient and steady in the UML class diagram context.

First, we think the words transient and steady could not be applied to IOC instances level.  
An instance is either created (observable by IRPManager) or not (cannot be observable by IRPManager).  

In the latter case, since the instance in question is not observable, it is useless to talk about it.  It is useless to label a non-existent (from IRPManager viewpoint) instance to be in transient state (or steady state).

So, the two words must be applicable instance of the former case.  Now we ask, what is the use case to classify such instance to be in steady or in transient state?   Now further suppose we have valid use cases to justify such classification, we would then ask, how can the IRPManager know if an instance is in transient or in steady state?  Without a new IOC attribute that indicates transient or steady for IRPManager to read, the concept of steady or transient for IOC is a useless idea.
This paper suggests the words transient and steady should be applied to a managed forest (trees of instances).  A steady MIB (forest of trees) means IRPAgent would not add, delete or modify any forest instances without further external stimuli (input), such as further operations via Itf‑N.  A forest in transient state means IRPAgent is still adding, deleting and/or modifying instances and the IRPAgent is not waiting for further external stimuli to do so. 
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