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1. Introduction
Coverage and capacity optimization has been captured in TR36.902[1]. In this paper, we would like to discuss the CC optimization based on previous discussion.
2. Discussion
2.1 Detection of unintended holes in the coverage

The scenarios for unintended holes could be divided into two types. One is predictable coverage scenario, the other is unexpected coverage scenario. Predictable coverage scenario:
- Adjusting cell coverage according to operator’s deployment requirement (planned by the operator and technically feasible);

- Coverage adjustment caused by other SON cases, e.g. energy savings, Interference reduction;
Unexpected coverage scenario:
- Abnormal condition: cell failure, eNB failure, etc. 
- Incorrect network coverage planning;
According to the above discussion, how to make the coverage holes to be sensed by the influenced eNB would be an important issue which needs to be solved.
In the case of predictable coverage scenario, the OAM/SON server would be the control center which knows the operation impact on corresponding eNBs, e.g. cell deletion caused by operator handling. Then the OAM/SON server could notify the corresponding eNBs directly. And the CC optimization outputs could be transferred to eNBs via OAM commands.
In the case of unexpected coverage scenario, the coverage hole detection would rely on UE measurements or communication between eNBs. The unexpected coverage scenario, for example, when network runs, in case of cell failure, the failure cell will rebuild itself. However there exists the scenario that the cell reestablishment is always unsuccessful, for example, transport tunnel abnormity or incorrect cell parameters configuration. Then service failure would happen at this area. It is necessary to collect the information of all kinds of failures, e.g. RLF failure, HO failure, call drop, cell selection/reselection failure, etc., which could be used to evaluate the C&C problems. The following information are proposed to achieve this purpose: UE measurements, eNB internal information and the information exchanged between eNBs. 
UE measurements:

It may be relative to the drive tests case. For example, the associated information include RSRP and RSRQ of serving cell and measurements of intra-frequency, inter-frequency and inter-RAT neighbour cells together with location information of where event occurs.
ENB internal information:

1) HO Performance Statistics Counter

It includes the number of triggered HO, number of successful HO and number of unsuccessful HO. This statistical internal information should be counted for each pair of {serving cell, neighbour cell}, and it reflects the coverage condition between the serving cell and the neighbour cell.

2) Radio Link Failure Counter

Radio link failures mainly result from bad coverage condition. This counter information may be reported by UE or collected by E-UTRAN, and it should be counted for each serving cell.

3) Call Drop Counter

This information indicates the coverage condition in the current serving cell. Call drop refers to link drop or service with specific QoS unavailable 
The information exchanged between eNBs:
1) Cell status

Cell status could bring limitation to cell coverage. Under the scope of UE, it seems that there has a coverage hole if the cell status is not normal. 

2) Cell configuration

Cell configuration, e.g. cell type, EARFCN, transmission bandwidth, will impact on different CCO algorithms as input parameters.

3) Neighbour relation

NRT is quite useful to locate the coverage problem. For example, UE will not be allowed to handover to a neighbour cell which has the attribute of “no handover” in the NRT.
2.2 Detection of UL and DL channel coverage mismatch
The typical UL and DL channel coverage mismatch is figured below:
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               Figure1:  UL and DL channel coverage mismatch
We can see from the figure that DL channel coverage is larger than UL channel coverage in Cell A, while DL channel coverage and UL channel coverage are the same in Cell B。Therefore, there will exist Area C and Area D under the overlap area of Cell A and Cell B. The UE in Cell A can work normally in Area C, but UE will suffer from UL problem in Area D. 
When UE1 moves from Cell A to Cell B, it satisfies the measurement report but has not reached, the handover condition in Area C. When UE1 reaches the handover condition in Area D, but eNB A will not receive the UE measurement report for lack of UL channel coverage. Call drop will happen. 
When UE2 moves from Cell B to Cell A, UE2 will receive the handover command from eNB B, but eNB A could not receive the handover confirm from UE if the UE is in Area D at that time. Then, handover will fail due to the expiry of the timer TX2RELOCoverall.

From the above analysis, the UE measurement reports, the cause of handover failure, the UE’s Uplink transmission power, RLF information could play an important role in detection of UL and DL channel coverage mismatch.
2.3 Interaction between eNB and O&M
C&C problem can be divided into two types, short term and long term. Similarly, in case of eNB failure or detachment, the area previously served by this eNB will likely experience a severe service outage resulting in customer dissatisfaction. In general, long term intended coverage outage should be compensated. In this case, the time period of coverage outage which is needed to be solved can be decided by operator requirement via OAM, e.g. algorithm parameter configuration. Obviously, being more expensive, the process is not well suited to handle coverage outage of small duration; e.g. a few hours, especially in HNB deployment.
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Figure2: Interaction between eNB and O&M due to CC
From the above figure, we can see the interaction between eNB and O&M due to CC.

There are two important functions located in eNB.

-CC detection function

Coverage and capacity problem, e.g. coverage holes, could be detected by means of data collection, e.g. UE measurement report, neighbour eNB measurement report, internal information.
-CC management function

The problem coverage area could be measured by NR roughly, CC management function will interact with OAM for CC optimization decision.
Some constraint regulations can be established by operator, e.g. blacklists. For example, during observation period, coverage outage appears between two cells based on analysis of collected statistical data, related information will report to operator management system, e.g. OAM, Whether this area should be covered by cells or not is decided by blacklists. If it doesn’t exist in blacklists, then coverage outage optimization would be performed. 
The outputs of CC, e.g. the adjustment of some RF parameters and NRT, could be realized by CC management function. The CC function has impact on NRT, and it allows O&M to manage the NRT. The O&M system is informed about the changes in the NRT. The RF parameters, such as pilot power or antenna down-tilt, could be used to minimize the outage. 
The next section contains a text proposal for [1].
---------------------------------------------------------------------8< ----------------------------------------------------------------------
4.1.4 O&M requirements for radio related functions

4.1.4.1 Interaction between eNB and O&M due to CC
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Figure1: Interaction between eNB and O&M due to CC

There are two important functions located in eNB.

-CC detection function

Coverage and capacity problem could be detected by means of data collection, e.g. UE measurement report, neighbour eNB measurement report, internal information.
-CC management function

The problem coverage area could be measured by NR roughly, CC management function will interact with OAM for CC optimization decision.
Some constraint regulations can be established by OAM.
The outputs of CC could be realized by CC management function.
4.1.5
Solution Description
Actions:

· Statistical data among different eNBs for analyzing can be collected and processed by the network management node;
· New measurement needs to be defined and reported by UEs, e.g. location report with event;
· Local statistical data for analyzing can be collected and processed by the eNB;

· The eNB should exchange the relative information with neighbour eNBs;

· The coverage and capacity optimization function should under the control of operator requirements.
4.1.5.1 Input data, definition of Measurements or Performance data
Input data:

· HO Performance Statistics Counter
· Radio Link Failure Counter

· Call Drop Counter
· Cell Status
· Cell Configuration
· NRT 

4.1.5.2 Output, influenced entities and parameter
· Downlink Transmission Power

· The Maximum Allowed UE’s Uplink Transmission Power 
· Pilot Power

· Antenna Down-tilt 
· NRT
4.1.5.3
Impacted specifications, procedure interactions and interfaces

================================text modification end================================

3. Conclusion

It is proposed to agree on the above texts for CC optimization.
4. References

[1] 3GPP TR 36.902 “Evolved Universal Terrestrial Radio Access Network 
(E-UTRAN); Self-configuring and self-optimizing network use cases and solutions”
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