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1
Decision/action requested

This contributions shows that managing SON Functions by limiting attribute values is not a viable method.
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3
Rationale

Contribution S5-093453 [1] proposes one method for controlling SON Functions located in the DM or eNB. The method consists of adding one additional attribute for each attribute controlled by SON Functions. This additional attribute consists of a range of values that the SON function is allowed to set the original attribute to.

For an attribute which has no dependency to any other attribute, this idea is feasible. 

However, when two attributes are dependent, this idea has severe limitations. Here, we define two attributes as dependant if changing the value of one attribute results in the operator changing the desired value range of the other attribute.

As an example, consider a cell where one attribute controls the output power of that cell, and another attribute controls the downtilt of the antenna. An (imaginary) SON Function controls output power and downtilt. Figure 1 shows the permitted value ranges of the attributes as a grey rectangle in a two-dimensional diagram.
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Figure 1: Permitted value region of two attributes
In this case, the Power and Downtilt are dependant attributes. A high downtilt generally means a small cell. A small cell generally has low power, as too high power increases interference in neighbouring cells. A low downtilt generally means a large cell. For a large cell, a higher power is typically used. Furthermore, the wanted range of output power is typically bigger than for a small cell. This is shown in Figure 2, where the operator’s wanted value region is shown as a gray polygon. Figure 2 also shows the permitted ranges from Figure 1 as dashed lines. 
In Figure 2, we can observe two unwanted effects of using value ranges. The first effect is that value ranges includes areas that are unwanted by the operator. This corresponds to areas that are white in Figure 2 but grey in Figure 1. These regions are unwanted by the operator, but are permitted to the SON function nevertheless.

The second effect is that value ranges exclude areas that are wanted by the operator. This corresponds to areas that are grey in Figure 2 but white in Figure 1. These regions are wanted by the operator, but are prohibited to the SON function.

Clearly, when the attributes the SON Function is working on is controlled by value ranges, the SON Function can not configure the attributes as wanted by the operator.
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Figure 2: Operator wanted value region
This example shows a deficiency of using value ranges to manage SON Functions, for the case when two attributes are dependent. In the real world, a cell has several tens of attributes. Furthermore, many of these attributes are dependent, and dependent to a different extent for each pair of attributes. Generalizing this example means that the two-dimensional Figure 2 needs to be expanded to a multi-dimensional figure with the same tens of attributes. The operator-wanted value region will be a several-tens-dimensional volume in this several-tens-dimensional space. 
To conclude, managing SON function with value ranges has the following drawbacks:
1. For two or more attributes that are dependent, the wanted value range can not be expressed with value ranges.

2. If using value ranges, the SON Function is working sub-optimally, as parts of the wanted value space is “outside” the value space n-dimensional rectangle.

For this reason, we believe that value ranges is not a viable method for managing SON Functions.
4
Detailed proposal

We suggest that SA5 does not consider using value ranges as proposed in S5-093453 as a method of controlling SON functions.
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