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1  Introduction
As discussed in RAN plenary, new WI of MDT was agreed. There was a concensus that coverage optimization is the first priority. Information about radio coverage is essential for network planning, network optimization and Radio Resource Management (RRM) parameter optimization. 
This document introduces a proposed definition of the scope of coverage optimzation.
2 Discussion
Coverage optimization consists of addressing the problems of coverage hole, weak coverage, pilot pollution and overshoot coverage.
2.1 Coverage hole detection
Coverage hole: 

A coverage hole is an area where the signal level SNR (or SINR) of both serving and allowed neighbor cells is below the level needed to maintain basic service (SRB & DL common channels), i.e. coverage of PDCCH. Coverage holes are usually caused by physical obstructions such as new buildings, hills, or by unsuitable antenna parameters, or just inadequate RF planning. UE in coverage hole will suffer from call drop and radio link failure. Multi-band and/or Multi-RAT UEs may go to other network layer instead. 
Coverage hole detection: 

Radio link failure observations can be used to detect a coverage hole. A radio link failure event report is needed in order to differentiate RLF resulted from coverage hole and handover problem.
For UEs that move to other network layer, mobility event observations and UE IFREQ/IRAT mobility measurements can provide coverage information also in areas where coverage is bad. 
2.2 Weak Coverage
Weak coverage: 

Weak coverage occurs when the signal level SNR (or SINR) of serving cell is below the level needed to maintain a planned performance requirement (e.g. cell edge bit-rate).
Weak coverage detection: 

UE mobility measurements on serving cell can be used to get a signal level map of a cell, in order to predict the performance of the cell, and to detect areas where performance requirements might not be met. 
2.3 Pilot pollution
Pilot Pollution: 

In areas where coverage of different cells overlap a lot, interference levels are high, power levels are high, energy consumption is high and cell performance may be low. This problem phenomenon has been called “pilot pollution”, and the problem can be addressed by reducing coverage of cells. Typically in this situation UEs may experience low SNR to more than one cell and high interference levels. 
Pilot Pollution detection: 

Pilot pollution may be detected by UE mobility measurements on serving and neighboring cells, including interference measurement.
2.4 Overshoot coverage
Overshoot coverage: 

Overshoot occurs when coverage of a cell reaches far beyond what is planned. It can occur as an “island” of coverage in the interior of another cell, which may not be a direct neighbor. Reasons for overshoot may be reflections in buildings or across open water, lakes etc. 
As shown in figure 1, unsuitable antenna configuration, or reflection due to building, etc could make the signal of one cell across the boundary of other cells and form an isolated island in cell A or cell B, while at the same time there is no neighbor relation between this island and the cell A or B.  
Thus UE in this area may suffer call drops or high interference. Possible actions to improve the situation include changing the coverage of certain cells and mobility blacklisting of certain cells. 
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Figure1 Overshoot coverage
Overshoot coverage detection: 

ANR could help to detect this kind of problems.
3 Conclusion
This document summarizes the sub-usecases for coverage optimization. 

Proposal: It is proposed to adopt the four sub-usecases in coverage optimization use case, and document this in a stage-2 specification. 
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