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1 Introduction

In last RAN3 #63bis meeting, a refinement on scope and requirements of CCO was agreed and captured in [1].  The functionality of detection of unintended holes in the coverage will be worked on with high priority in rel-9.
This contribution shows the main scenarios of coverage holes in network. This contribution then proposes the input data and measurements needed to detect the holes based on the analysis to the scenarios.
2 Discussion
2.1 Scenarios of coverage holes 
Coverage is an essential issue for operators in network deployment phase.  Hence, detection and compensation of problems on network coverage could directly improve the network performance, i.e. less RLF, reduction of handover failure rate, etc.
Two typical scenarios should be considered for coverage optimisation at the beginning of LTE network rolled out.
1) Coverage holes with inter-freq/RAT coverage

In case that operator provides multi-layers coverage in a certain area, e.g. dense urban area, coverage holes in a certain frequency could be detected through monitoring the number of inter-freq/RAT handover. Frequent handovers to other frequencies or RAT due to coverage, and not due to load balancing, indicates poor coverage. This case is illustrated in figure 1.
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Figure 1 Inter freq/RAT HO due to poor coverage.
Possible measurements and counters to detect this problem on coverage are listed here.  
· Number of inter-freq/RAT handover.  
Network monitors the number of inter-freq/RAT handover.  If the counters in a certain area increase to the pre-configured threshold, the checking of network coverage could be initiated. The determination that if there is a coverage hole should enable to distinguish the normal cases which also lead to high  number of inter-freq/RAT handover, e.g. missing neighbours of same frequency,  inter-RAT handover duo to operator policies, etc.
· RLF times in case of no inter-freq/RAT neighbours configured.
There is the case that RLF occurs due to missing configuration of inter-freq/RAT neighbours. Even this could be monitored and resolved, the assessment on coverage in same frequency should also be initiated to enable detect the coverage hole earlier.
· Location information that inter-freq/RAT HO or RLF occurs.
The location information is necessary to determine the location area with no or bad coverage. The location information could be reported by UEs which suffered from RLFs or too much inter-freq/RAT handovers. 
2) Coverage holes without any other radio coverage

If in the coverage area that operator’s LTE network covers there is no other frequency and RAT coverage from the same operator, the coverage holes between cells will directly lead to radio link failure, or handover failure. Radio link failures may be an indicator of bad coverage, ref figure 2 as an example. It is however important to distinguish between RLF due to mobility and coverage holes. 
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Figure 2 RLF due to poor coverage.
Possible measurements and counters to detect this problem on coverage are listed here.  

· RLF times
Network should monitor the RLF due to no available handover target.  This counter usually means that there is no enough coverage in the area that RLF occurs.
· Handover failures 
Network should also detect the handover failure to do mobility optimisation. However, if the handover failure times could not reduced after HO parameters optimisation, the coverage evaluation process should be initiated.
· Location information that RLF or handover failure occurs.
The location information is necessary to determine the location area with no or bad coverage. The location information could be reported by UEs which suffered from RLFs or handover failures.
2.2 Text proposals for 36.902

/******Start of text proposals***************************/
4.1
Coverage and capacity optimization
/****skipped unchanged parts********************/
4.1.5
Solution Description

4.1.5.1
Input data, definition of Measurements or Performance data
To detect the coverage hole, the following measurements and counters may be used as the input parameters:

1) Number of inter-freq/RAT handover

2) RLF due to missing configuration of inter-freq/RAT neighbours

3) RLF due to lack of coverage.

4) Handover failures.

5) Location information when UE suffers from each kind of failures

Note: other possible input parameters are FFS. And how the input parameters influence the out radio parameters is FFS.

4.1.5.2
Output, influenced entities and parameter

4.1.5.3
Impacted specifications, procedure interactions and interfaces

/******End of text proposals ***************************/
3 Conclusion and Proposal
It is proposed to discuss the above scenarios of coverage optimisation. 
It is also proposed to agree with the corresponding CR in [2] as a possible solution to deal with the related coverage holes scenarios.
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