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1. Introduction
This paper is developed from R3-071803 of RAN3#57bis, and discusses some topics to further clarify the functionality. This paper would like to discuss about a new use-case covering the coverage compensation and provides a text proposal for TS36.300 [1].
2. Requirements and Benefits
Traditionally, network coverage could be planned at the radio planning phase according to deployment requirements, e.g. generating neighbour cell lists by simple analysis of the geographical position of adjacent base stations. When network starts running, network changes will also cause some coverage problems. The requirements of coverage compensation are described below:

a) Minimizing incorrect network coverage planning, e.g. coverage hole;
b) Adjusting cell coverage according to operator’s new deployment requirement;
c)    Optimizing network coverage in case of intolerable service outage caused by network changes, e.g. eNodeB outage, cell outage.
SON function has introduced in LTE for reducing the OPEX. The benefits of this use case solved by SON are summarized as below:
- Neighbour cell lists are not easy to be configured precisely and even configuration mistakes may occur during the initial stage of network construction, coverage compensation optimization can improve network performance and reduce network maintenance costs;
- Coverage compensation optimization can reduce service handover failure and meet customer satisfaction;
- Coverage compensation optimization can be implemented under the control of operator.
3. Description of the Coverage Compensation
According to the above description, coverage compensation application scenarios can be described as following:
The distribution of eNodeBs and the contents of the neighbour cell relations are built at the radio planning phase traditionally. However such network coverage deployment can not fit to the real network requirement due to imprecise planning algorithm or manual configuration mistakes.
When network runs, in case of cell failure or deletion, e.g. operator handling will cause cell deletion, service outage will be appeared at the area previously served by this cell. Cell failure will happen commonly in the network, the failure cell will rebuild itself, however there exists the scenario that the cell reestablishment always be unsuccessful, for example, transport tunnel abnormity or modifying cell parameters configuration wrongly. But whether eNodeB will restart or not is according to eNodeB's algorithm strategy. So cell failure also can divide into two status, short term and long term. 
Similarly, In case of eNodeB failure or detachment, the area previously served by this eNodeB will likely experience a severe service outage resulting in customer dissatisfaction.
Question1: How to trigger coverage compensation optimization process?
Whether to use SON function or not can be decided by operator management system, e.g. OAM, whether to use coverage compensation optimization function or not also can be decided by operator management system. 
Question2: How to decide which kind of coverage outage should be compensated?
In general, long term unexpected coverage outage should be compensated. In this case, coverage outage time control can be decided by operator requirement via OAM, e.g. algorithm parameter configuration. Of course, besides being more expensive, the process is obviously not well suited to handle coverage outage of small duration; e.g. a few hours.
How to decide expected coverage outage or unexpected coverage outage can be solved by using blacklists. Some constraint regulations can be established by operators, e.g. 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.
Clearly the adjustment of some RF parameters and neighbour relations in the neighbour cells, such as pilot powers or antenna down-tilt, could help minimize the outage. In the past this process can only be performed manually using, for instance, a planning/RF optimization tool. 
Question3: How to consider functional location?
In line with the decisions in the joint SA5/RAN3 meeting each SON function should be discussed and decided on a case by case basis. We propose that the coverage compensation optimization function could be located in the network management node due to the following reasons:
- The coverage compensation optimization function is not critical about real time action;  
- Statistical data among cells with different eNodeBs for analyzing, e.g. handover failures between cells with different eNodeBs, are more reasonable to be collected by the network management node, especially in multi-vendor environment. However, eNodeB is able to help assist the network management node collecting and analyzing local statistical data.
- The coverage compensation optimization function should under the control of operator requirements.
The SON use cases in [2] do not cover the cell outage, however the use case discussed above is essential to reduce OPEX costs in LTE and makes better network performance. The next section contains a text proposal for [1]  for the addition of such a use case.

4. Text proposal for TR36.300

22.4  Self-Optimisation
22.4.n  Use case n: coverage compensation
Description

Today there is no mechanism to allow automatic reconfiguration of network parameters in case of  long term unexpected coverage outage. Traditionally, the task can only be performed manually via static network planning/configuration. 

The goal with this use-case is to make sure that the SON framework includes standard mechanisms to automate the adjustment of network parameters in the following cases: 

· Long term unexpected coverage outage caused by imprecise planning algorithm or manual configuration mistakes;

· Long term unexpected coverage outage caused by cell/cells failure or deletion;
· Long term unexpected coverage outage caused by eNB failure or detachment.

Such mechanisms can be useful, for instance, in case of cell deletion in order to minimize service outage in the area previously served by the missing cell. 

Objective

Allow automatic adjustment of network parameters in case of long term unexpected coverage outage.

(Functionality)

An algorithm decides to minimize coverage outage in network and achieve better network performance.

Scheduling (Triggers)

The long term unexpected coverage outage should trigger the adjustment of network parameters in neighbour cells.

Input source

Possible input sources are:

-
cell outage trigger

-
Measurement reports from UEs

-
Measured interference level at eNodeBs

-
Event counters like cell specific call drops, handover failures
-
NMS/EMS configuration data
Actions

When an cell becomes invalid in the network for a long time, its neighbour eNodeBs should possibly adjust the following parameters:

-
Pilot power

-
Antenna down-tilt

-
Other coverage/capacity tradeoff-related parameters

-
Neighbour relations

Expected results

Automatic coverage compensation procedure under the control of operators leads to the better network performance and better service quality.
Measurements / parameters to be standardised

See R3-071803 of RAN3#58.

Architectural aspects

We propose that the coverage compensation optimization function should be located in the network management node. However, more detail discussion will be provided later after use case decision, it is FFS.
Example (Informative description): 
The Figure shows an example of the coverage outage. In this specific example, Each coverage area includes one or more cells, when the coverage area in the middle is unexpected invalid for a long term, its related neighbour cells in neighbour coverage areas update their respective neighbour relations as well as their pilot powers/antenna down-tilts so that they can better serve the area that before was served by the missing cell/cells.

[image: image1]
5. Conclusion

It is proposed to agree on the additional SON use-case capturing the coverage compensation.
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