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1 Introduction

This contribution provides details on eNB measurements and functionality to support the detection of inappropriate cell overlap and interference. For a general overview on our solution, please refer to [1]. It will be shown that based on neighbour measurements of signal strength statistics (e.g. RSRP) such optimization can be performed, while at the same time avoiding negative impact on cell edge performance. 

2 Evaluation of Signal Strength Measurements for Coverage and Capacity Optimization
2.1 Basic Approach
Based on the signal strength measurements for handover, each cell has knowledge of the serving cell received signal strength at the cell edge. In the following we will assume that RSRP is used as signal strength measurement. 

In case this signal strength is higher than the noise limit, it can be concluded that the cell is interference-limited and for values significantly higher than the noise limit, a high cell overlap can be deduced. Interference and cell overlap can be reduced by a reducing the received power level at the cell edge (either by power reduction or downtilt of the antenna).
Signal strength values below the noise limit indicate coverage-limitation. Cell capacity and cell edge performance can be improved by increasing the transmit power or uptilting the antenna.

Even though there might be errors in the signal strength measurements and the assumptions about the noise level, an approximate value of the adaptation of the received power level can be derived from the RSRP statistics.

As power and tilt optimization need to be coordinated across many adjacent cells, the algorithm needs to reside in a central entity. Therefore the eNB needs to collect the signal strength measurements and inform the central optimization entity about it, either based on
· reporting the whole statistic,

· reporting a certain percentile of the statistic, or

· reporting a proposed value of received signal strength adaptation, which would be the estimated value where a transition from coverage- to interference-limitation would be achieved.

The central entity will then consider all reports from the cluster of cell subject to optimization and determine the resulting updates of transmit power and antenna tilt.

2.2 Advanced Approach
In order to derive a more detailed view on the cell overlap reporting to the central entity could be based on cell-pair statistics and including an indication of the size of the overlap area.

This can be achieved by collecting statistics of signal strength measurements of the strongest two cells, where the difference of the signal strength is below a certain threshold. Based on the frequency of such measurements and the localization information, such as the timing advance at which these measurements where taken, one can estimate the relevance (based on frequency) and extension of the associated cell overlap.

3 Example Application of the Basic Approach
In the following an application of the basic approach is shown for a network, where we assume that remote electrical tilt is not available. Therefore the algorithm will only optimize the downlink transmit power.
Figure 1 shows a system-level evaluation (case 1 scenario, inter-site distance 500 m) the cumulative distribution function (CDF) of RSRP for varying downlink transmit power. In a real network it can be assumed that only measurements are reported very close to the cell border, e.g. corresponding to the 98%-ile, i.e. the 2% margin of the CDF. From the plot we can see that the cell edge starts to become noise dominated for transmit power below around 36 dBm. 

For the typical initial deployment using maximum transmit power (46 dBm) this would mean that large cell overlap and high interference is observed and a power reduction of all cells in the order of 10 dB would be possible without negative impact on system performance.

On the other hand, in case transmit power would be below 36 dBm, a required power increase would be detected by the algorithm.
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Figure 1: Signal Strength Statistics

Figure 2 verifies that RSRP statistics can be used for such optimization. The upper chart shows average cell throughput, whereas the lower figure shows the throughput at the cell edge using a typical baseline scheduler.

Cell overlap / interference can indeed be removed by lowering transmit power until 36 dBm as predicted based on the RSRP statistics without impact on average and cell edge throughput. This will also result in energy savings. On the other hand RSRP statistics would also be useful to estimate the required additional signal strength at the cell edge until cell edge throughput. Note that this additional signal strength can be provided by power increase (or if RET would have been available by reducing the downtilt angle).
This example application shows that RSRP statistics are useful to optimize coverage and capacity by means of power and tilt adaptation.
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Figure 2: Verification of Power Optimization

4 Summary and Proposal

In order to progress the coverage and capacity optimization use case, it is proposed that a liaison statement is sent to SA5 in order to comment on the proposal and, if considered appropriate, develop details of the measurements reporting outlined above.
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