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1
Decision/action requested

It’s kindly asked to carefully consider the scenario of dynamic mode evaluation criteria and agree the basic requirement of transferring evaluation criteria (for dynamic mode) of important cells over Itf-N.
2
References
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[3]  S5-123190, Analysis of possible architectures for automated evaluation of node/cell importance.

3
Rationale

In the last meeting, the proposal in [2] to categorize static mode and dynamic mode evaluation criteria for identifying an important cell is accepted by the group, but the details of how do the evaluation criteria work in the IRPManager or the IRPAgent are left for further investigation. Surrounded with 3 architectures identified by case 1 to case 3, the discussion is focused on dynamic mode evaluation criteria, on whether or not architecture “case 2” can be applied to it. [3] gives a brief analysis that case 2 architeture may have both advantage and weakness in classifying important cells.

In a real network, the dynamic mode evaluation criteria are more correlated to the operational indicators of the network. Unlike static mode evaluation criteria, which are used to determine a cell’s importance according to a set of fixed values, such as revenue of the cell, dynamic mode evaluation criteria can not predict a cell’s importance before the cell is put into operation, and can not guarantee the cell’s invariable importance in the cell’s operational phase.  In other words, all the cells in the network are regarded as the same importance level at the beginning, while the importance of each cell is varied with cell’s KPIs or operational status. For example, 

a) The cell’s performance can be best observed when the cell’s load is high. With very low load some of the problems in the cell may not be visible, such as cell outage. Therefore, cell load can be regarded as one dynamic mode criterion to evaluate a cell’s importance. When the traffic load in the cell is high, more management resources are allocated to it.
b) The cell’s accessibility KPI in monitoring is very poor. Then it’s natural to collect necessary data from several sources in the network (performance data, MDT data) for further root cause analysis.In this case, the cell’s importance is implicitly improved to get more management resources and then the cell’s accessibility is also regarded as an evalutaion criterion of dynamic mode. Regarding an extreme case that very few end users in the cell fail to access to the network, it may be not convinced to say it’s a critical situation of accessibility degradation. The evaluation criterion of accessibility KPI can then be combined with other criterion for usage, such as the criterion of cell’s load, to avoid the occurrence of the extreme situation.
Next is the architecture selection for dynamic mode evaluation criteria. Either the IRPManager or the IRPAgent can be the decision point of important cells based on the dynamic mode evaluation criteria and set the corresponding importance value to the target cell. However, in a heterogeneous network, due to the huge amount of heterogeneous nodes, it’s better to avoid the situation of bottle-neck handling in configuration management for the decision point, in a situation a cell’s importance varies dynamically according to some dynamic mode evaluation criteria. Compared with the IRPManager, the IRPAgent is a better candidate for decision point, since its location is near to the network elements and will not be overloaded in dynamically adjusting the cell’s importance in its domain. The cell’s importance result (based on dynamic mode criteria) may be notified to the IRPManager, but should not be predicted by the IRPManager in advance.

Then an issue of Itf-N comes. The dynamic mode evaluation criteria should be synchronized between the IRPManager and the IRPAgent. That’s a basis for both entities to have a consistent comprehension and usage for the cell’s importance results. It’s kindly to ask the group to carefully consider the above scenario of dynamic mode evaluation criteria and agree the basic requirement of transferring evaluation criteria (for dynamic mode) of important cells over Itf-N.
4
Detailed proposal

pCR to TR 32.835 V0.0.8 [1]
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6.2.2
Analysis

In a large network, it is not practical for the operator to manually evaluate the importance of each node or cell in the network. Therefore, some automated process is probably required to evaluate the importance of each node or cell.
This automated process 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.
Case 1 has the advantage that the result is more predictable, from the perspective of the IRPManager. The IRPManager has a finite set of resources (human and computational) available to manage the network. In case 1, the IRPManager can set the relative importance of nodes/cells to ensure that the management resources are fully utilised but not overloaded. In cases 2 and 3, the IRPAgents may classify a suitable amount of nodes/cells as important, or may classify too few nodes/cells as important resulting in under-utilisation of management resources, or may classify too many nodes/cells as important resulting in overload of management resources.
Case 2 has advantage that in a heterogeneous network, due to the huge amount of heterogeneous nodes, it’s better to avoid the situation of bottle-neck handling in configuration management for the decision point, in a situation a cell’s importance varies dynamically according to some dynamic mode evaluation criteria. Compared with the IRPManager, the IRPAgent is a better candidate for decision point, since its location is near to the network elements and will not be overloaded in dynamically adjusting the cell’s importance in its domain. The cell’s importance result (based on dynamic mode criteria) may be notified to the IRPManager, but should not be predicted by the IRPManager in advance.

The evaluation criteria of a node or cell’s importance can be grouped into the following categories: 

a) Static mode evaluation criteria

The static mode evaluation criteria are mostly created from the global view or high level of the network in a pre-planning way.  When the cell’s importance is determined by using the static mode evaluation criteria, the cell can keep the importance for a relatively long duration (e.g. a few of weeks or months). The examples of static mode evaluation criteria may include:

· Revenue generated by the cell

· Distribution of VIP users

· Deployment role of the cell

b)  Dynamic mode evaluation criteria

Dynamic mode evaluation criteria bring more opportunities to change a cell’s importance during the operational phase. Generally, the frequency of a cell’s importance update can be shortened explicitly (e.g. a few hours or days). The dynamic mode evaluation criteria are foreseen to be strongly correlated to the operational indicators of a cell. Some operational indicators which may be used to determine a cell’s importance dynamically include:

· Operational status of a cell, such as energySaving state, cell outage state, or other cell states identified for the SON coordination purpose. For example, when a cell is in energySaving state, it should consume less management resources and then be regarded as unimportant in this sleeping phase. However, in another similar scenario, when the cell is in an outage status, the importance of the cell should be improved to get more management resources to detect the root cause of the outage.

The details of how do evaluation criteria work in the IRPManager or the IRPAgent are FFS.
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