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1	Decision/action requested
The group is asked to discuss and endorse the proposal.
2	References
[1]	TS 32.160  Management and orchestration; Management service template
[2]	TS 28.541 Management and orchestration; Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3
3	Rationale
An information model (stage 2) describes IOC inheritance in 2 redundant ways:
- with graphical class diagrams in figures
- in each IOC's "Attributes" subclause in a plain English sentence, e.g. " The QMCJob IOC includes attributes inherited from Top IOC (defined in clause 4.3.29) and the following attributes:"
Observation 1: Describing inheritance in two places is redundant, extra work, and, as experience has shown, often leads to inconsistencies between the two descriptions.
Observation 2: Reading inheritance diagrams, even finding the relevant classes in them is not simple. Try to find if CHFFunction IOC is included or not in the above diagram. Maybe it is in the another diagram, the user needs to check all inheritance diagrams before detecting a missing inheritance relationship. It is not possible to use the MS Word search function to find an inheritance relationship as it does not work within MS word figures.




Observation 3: Finding changes in inheritance diagrams is difficult. Word change marks indicate deletion of the complete diagram and insertion of a complete new diagram. If e.g. only a spelling error is corrected, it is very difficult to find what's changed and to check that the rest is unchanged. Due to the graphical tools diagrams are often rearranged which makes finding the differences even more difficult. 
Example: Can you tell what changed in the below diagram (direct copy from S5-235231) ?
[image: ]


Can you tell what changed and what did not change in the following diagrams copied from S5-237362 ?[image: ][image: ]

Observation 4: Inheritance diagrams are often in a format that is not editable, so any changes (even correcting a single-character spelling error) makes it necessary to completely redraw the full diagram: extra work.
Observation 5: Multi-step inheritance is not visible in the inheritance diagrams. E.g. CHFFunction inherits from ManagedFunction which inherits from Function_ IOC which inherits from TopX.
Observation 6: Inheritance in the NRM is very simple. Multiple inheritance (where a child class inherits directly from multiple parent classes) is not supported.<<InformationObjectClass>>
Inheriting IOC
<<InformationObjectClass>> Parent2 IOC
<<InformationObjectClass>>
Parent1 IOC

 
NRM only supports single inheritance e.g. 
[image: ]
or single but multi-step inheritance (where each class has only a single direct inheritance-parent). E.g. 
<<InformationObjectClass>>
CHFFunction  IOC
<<InformationObjectClass>> Function_IOC
<<InformationObjectClass>>
TopX IOC
<<InformationObjectClass>>  ManagedFunction IOC



Analysis: The current usage of inheritance diagrams is a redundant and hard-to-read way of documenting simple inheritance. 
Potential solution: 
Update the methodology in TS 32.160 to
1. Better describe inheritance in the IOC "Definition" subclause. See example below:
[bookmark: _Toc20150394][bookmark: _Toc27479642][bookmark: _Toc36025154][bookmark: _Toc44516254][bookmark: _Toc45272573][bookmark: _Toc51754572][bookmark: _Toc153371312]4.3.3	ManagedElement
[bookmark: _Toc20150395][bookmark: _Toc27479643][bookmark: _Toc36025155][bookmark: _Toc44516255][bookmark: _Toc45272574][bookmark: _Toc51754573][bookmark: _Toc153371313]4.3.3.1		Definition
This IOC represents telecommunications equipment or TMN entities within the telecommunications network providing support and/or service to the subscriber. 
Inheritance: This IOC inherits from the ManagedElement_ IOC (defined in TS 28.620 [9]), and from the TopX IOC (defined in clause 4.3.8).

2. Remove the inheritance sentence from the IOCs "Attributes" subclause. It is not only attributes that are inherited, but containment relationships and potentially behavior as well, so describing the inheritance in the "Attributes" subclause is misleading.
3. Remove inheritance diagrams. 
The single highlighted sentence above provides all information about inheritance that is needed by the readers of the NRM specifications. It is short and simple. Any changes in inheritance will be easily visible with MS Word change marks.
Having inheritance diagrams does not add any additional information to the highlighed sentence. The diagrams could be improved, but they will always be redundant, extra work and harder to read then the above sentence.
Impact: The proposed change does not impact any of the OAM interfaces, it just provides a better way to document them. A CR is needed to implement the updates in TS 32.160. After that multiple CR will be needed to change the current NRM descriptions.
There is no need to change all NRM specification at once, changes can be introduced gradually. 
Proposal: Implement the  above potential solution. New classes should only use the new methodology while existing classes should be migrated to the new methodology step-wise. 
4	Detailed proposal
The group is asked to endorse the proposal in the rationale.
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