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1
Decision/action requested

The group is asked to endorse the detailed proposal in section 4.
2
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3
Rationale

3.1
Background, state of discussion after many meetings

Both, eNETSLICE_PRO [1] as well as eECM [2] WIs target to control the lifecycle of managed entites in an asynchronous manner. In both cases the MnS consumer is supposed to provide requirements for the managed entity to be created, while it is left to the MnS producer to create the corresponding object according to these requirements.

In case of shared resources, an MnS consumer does not have enough knowledge about the status of the resources within the MnS producer, such that the MnS consumer is not able to control the lifecycle of the corresponding objects. Hence, the MnS consumer might need to delegate the lifecycle management (LCM) of objects to the MnS producer. After many discussions and proposals, we have three potential solutions for discussion:

1.a) Define a generic abstract class Controller_, which can be subclassed to be used for the asynchronous lifecycle management of any concrete IOC. (Refer [3] and [4] for generic abstract class Controller_ description, and [5] for an example of concrete class derived from abstract class Controller_). 
1.b) In principle the specifications might define the concrete classes only, without the indirection via an abstract class. I.e., the specifications define NetworkSliceSubnetController and NetworkSliceController as inherited from Top but not from any abstract class like Controller_. 
2.) An augmentation of the to be controlled classes by ProcessMonitor. By this the IOC combines information about the properties of the controlled resources and the lifecycle aspects, which are relevant during creation only.
In the potential solutions 1.a) and 1.b) , 
3.2
Observations
Without a common and generic mechanism defined to handle asynchronous LCM operations, each use case might introduce different solution to solve this issue. 

For each potential solutions, following are the observations: 
1.a) Generic IOC Controller_, which can be subclassed to be used for the asynchronous lifecycle management of any concrete IOC.

Observations:

1.a-1) The MnS producer offers a controller object to handle the lifecycle operations of the requested object, and the MnS consumer uses the controller object to handle the lifecycle operations. The controller has access to the state of the object being created.
1.a-2) Asynchronous LCM operations are not trivial, and the mechanism requires to be described in detail. By using the pattern of an abstract class, the description of this abstract class focuses on the lifecycle management, while the derived, concrete classes do not need to repeat these aspects. This increases the coherence and consistency of the definitions. The Controller_ offers a clear separation of lifecycle operations and the other management aspects of the controlled IOC and the resources that are represented by the controlled IOC. 
1.a-3) IOC that shall be controlled can be augmented in a backward compatible way. E.g., applied to NetworkSlice or NetworkSliceSubnet LCM, the Controller_ maintains backward compatibility of the IOCs as such, the data types ServiceProfile or SliceProfile respectively, as well as the allocate operations.1.b) In principle the specifications might define the concrete classes only, without the having to use an abstract class. I.e., the specifications define NetworkSliceSubnetController and NetworkSliceController as inherited from Top IOC but not from any abstract class like Controller_. 

Observations:

1.b-1) The MnS producer offers a controller object to handle the lifecycle operations of the requested object, and the MnS consumer uses the controller object to handle the lifecycle operations. The controller has access to the state of the object being created.
1.b-2) This means to duplicate the description of the lifecycle management. In fact, each new class that uses these mechanism needs to repeat the description. Each modification of the lifecycle management needs to touch all descriptions.

2.) An augmentation of to be controlled classes by ProcessMonitor. 

Observations:

2-1) By this the IOC combines information about the properties of the controlled resources and the lifecycle aspects, which are relevant during creation only.

2-2) The status represented by ProcessMonitor is ambiguous when the controlled classes are shared. The controlled object has only one value for the process monitor, while there might be many concurrent, asynchronous operations ongoing, each having a dedicated progress. 
3.3
Recommendation

With the obervations listed in clause 3.2, a solution with a generic abstract Controller_ class (solution 1.a. in clause 3.1) defines all related procedures and descriptions to handle the lifecycle of the controlled objects, while still separating the concerns of lifecycle management vs. the purpose of the controlled objects in the telecommunication network. The specific use cases, where the concrete classes that inherit the abstract class, need not repeat the handling for lifecycle of controlled object and achieve support for asynchronous LCM operations. When a controller is supported by the MnS Producer, then the LCM of the associated controlled objects(s) are managed only using the controller, thus providing the MnS Consumer the mechanism to handle LCM operations of the requested object. 
4
Detailed proposal

The group is asked to endorse the recommendations in clause 3.3.

