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1
Decision/action requested

It’s requested to discuss and approve the impact analysis of identifying important cells in a heterogeneous network.
2
References

 [1]   TR 32.835 v0.0.6, Study of Heterogeneous Networks Management (Release 11).
3
Rationale

Determination of important nodes or cells is regarded as a key feature to fulfil on demand management in a heterogeneous network. The operator may have different kinds of criteria to evaluate the importance of a node or a cell, based on its positive values or negative values as described in [1]. From the viewpoint of Itf-N, it’s necessary to find out the potential solution impact on the specifications by introducing this functionality.
The importance of a node or a cell can be simply modelled to an attribute of IOC ENBFuntion or EUtranGenericCell in EUTRAN NRM. However, the criteria of evaluating important node or cell may come from different sources in the operator’s network, which result in different implementations over Itf-N:
Case 1: The criteria imformation of importance evaluation is created and used above Itf-N. 

In this case, the criteria information is created above Itf-N and used by the IRPManager. It’s not necessary for the IRPManager to transfer the criteria information to the IRPAgent. When the IRPManager determines the importance of a node or cell based on the criteria information, it directly sets the importance attribute of the node or cell over Itf-N. Such criteria information may include the revenue generated by the cell, status of shared by multiple operators, deployment role of the cell (capacity enhancing or coverage providing), etc.

Case 2: The criteria imformation of importance evaluation is created above Itf-N and used below Itf-N. 

In this case, the criteria information is created above Itf-N and used by the IRPAgent. It’s necessary for the IRPManager to transfer the criteria information to the IRPAgent. When the IRPAgent determines the importance of a node or cell (based on the criteria information and the collected management data), it sets the importance attribute of the node or cell below Itf-N. Such criteria information may include unavailability of coverage caused by a cell outage, KPI degradation, etc, the variation of traffic load, etc.
Case 3: The criteria imformation of importance evaluation is created and used below Itf-N.
In this case, the criteria information is dependent on the the implementation of the node or cell, which is out the scope of standardization. 

It’s proposed that Case 2 is the way forward scenario for identifying important nodes or cells. The IRPManager indicates the IRPAgent which criteria imformation is necessary to evaluate the importance of a node or cell, and the IRPAgent use the criteria imformation to monitor the running status of the node or cell. When the criteria imformation is met, the importance value of the node or cell is changed correspondingly. 
4
Detailed proposal

pCR to TR 32.835 V0.0.6 [1]
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6.2
Classification of importance
6.2.1
Background
The traditional network management paradigm treats all nodes and all cells as equally important. As the size of the network increases, these traditional assumptions become less relevant. In a heterogeneous network, the variety of types of nodes and variety of sizes of cells will force the traditional assumptions to be questioned.

In a large network, the operator may need to evaluate which nodes or cells are most important. It is simply not practical to allocate equal resources to manage each node or cell. This is not a unique problem for heterogeneous networks, it is just that the need for prioritisation becomes more visible in a heterogeneous network.

For an operator to allocate management resources within the network, the operator must evaluate the importance of each node or cell in the network. The importance of each node or cell means different things to each operator. The importance may be based upon positive values (such as the revenue generated by the cell) or negative values (such as lack of coverage caused by a cell outage).

Each operator should have the freedom to define the importance of each managed entity according to the operator’s own values.

It should be noted that the importance of a node or cell may be unrelated to the size of the node or cell.

In a large network, the results of the importance evaluation for each node or cell such as absolute value or relative value of “importance” may change over time either predictably or unpredictably.  The cause of such changes could be periodic changes in traffic levels and patterns (e.g. time of day, day of the week, event based, etc...), instantaneous changes in coverage (e.g. deployment of new nodes, compensated and uncompensated outages, etc...), short term trends in user demands (e.g. VIP visits, promotional campaigns, etc...), long term trends in user demands (e.g. new applications with higher data requirements, growth of the user population, etc...), etc...

Static allocation of importance values may potentially degrade network performance and availability or result in waste of management resources and reduced savings in OPEX. Periodic manual re-evaluation of importance values may consume significant management resources. Dynamic allocation of importance values based on operator specified set of Key Performance Indicators (KPIs) should also be considered.
6.2.2
Analysis
The IRPManager and/or IRPAgent shall use evaluation criteria to evaluate a node or cell’s importance. There are 3 general architectures to allocate responsibility between the IRPManager and the IRPAgent.
Case 1: The evaluation criteria of the node/cell’s importance are created and used by the IRPManager.
Case 2: The evaluation criteria of the node/cell’s importance are created by the IRPManager but are used by the IRPAgent.
Case 3: The evaluation criteria of the node/cell’s importance are created and used by the IRPAgent.
The details of these cases are FFS.
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