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1 Introduction

This contribution provides an overview on the solution for automated optimization of coverage and capacity. The proposal is based on the suspended discussions from SON R9 WI, as recorded in [1]. The document is an updated version of a paper submitted as R3-091351 [2], but never opened.
Main objectives and required functionality of this use case are to provide coverage in a balanced way for uplink/downlink and, as a second order priority, to optimize capacity, in particular not to allow the capacity to drop below acceptable level by reducing the overlap between the cells and thereby reducing interference.
2 Optimization Parameters and Triggers
A basic coverage and capacity optimization is initially done by network planning. For a given set of sites and chosen hardware deployment, key optimization parameters to ensure coverage and capacity are the downlink transmit power and the antenna tilt. 

The setting of power and tilt during network planning is based on models of the environment, traffic and propagation, which all are at first source of errors or deviation from reality. A further source of problems is the deployment itself. 

Apart from these potential errors a further source for inappropriate power and tilt settings can be changed in the environment, e.g. construction/demolition or seasonal effects (foliage changes), which might either cause coverage problems, or large cell overlap.
Additionally changes in power and tilt settings can be required by changes in the network topology, either planned (cell/eNB insertion / deletion) or unplanned (cell/eNB failure).

The basic goal of self-optimization of coverage and capacity is to support and improve the planned power and tilt settings by means of knowledge available in the eNB during operational phase.

As changing power and tilt of one cell will impact both, coverage and load, and cause handovers in at least the surrounding cells, such an adaptation needs to be coordinated among multiple cells and shall only be performed infrequently, i.e. only be triggered by:

· changes in NW topology,

· slow environmental changes.

Coverage holes detection can be based on RLF reports (preferably enhanced according to MDT or MRO needs, e.g. with timing or positioning data). Signal strength statistics obtained from neighbour cell measurements can be used to detect excessive cell overlap and interference (e.g. by comparison of RSRP results from own and neighbour cells). 
3 Architecture and Functional Split

The requirements presented above suggest centralised solution could be optimal for CCO. The reasons may be summarised in following list:
· Change of power and tilt needs to be consistent with network planning, which is a centralized function,

· Change of power and tilt need to be coordinated at least with the surrounding cells in order to avoid unwanted impact on coverage areas, load and handovers. The surrounding cells need to coordinate with their neighbours, and so on. As therefore many cells need to be considered and coordinated in this process it is easier to achieve with a centralized algorithm,

Note: Changing of tilt and power affects all cell boundaries, not only the boundary where problems have been detected. Most of the handover parameters are cell-pair- (i.e. boundary-) wise and are therefore better suited to be handled by de-centralized algorithms.

· Algorithm will benefit from information already available in central management entities, e.g. overall traffic situation,

· Only infrequent adaptation of power and tilt based on infrequent / very slow changes (changes in NW topology and environmental changes) will be done. 

Apart from the algorithm itself, further central functions are required, such as:
· enabling/disabling, configuration, and monitoring of the power and tilt adaptation process.
In order to detect coverage holes and excessive cell overlap the following de-centralized functionality is required in the eNBs

· Interpret enhanced RLF reports received from UEs and forward relevant information as appropriate, i.e. to the central SON entity where the coverage and capacity optimization algorithm resides in case of coverage issues, and to the correct eNB in case HO parameter need to be adapted (MRO).
· Gather and report signal strength statistics as configured by the central entity

· Reset statistics after indication from the central entity (necessary to build new statistics after changes in parameter settings or NW topology)
It is important to note, that those requirements overlap significantly with the scope of MDT WI studied in RAN2 and share functionality defined for detection of HO problems (MRO). 

4 Summary and Proposal

We propose the following statements to be noted as agreed:
1. Coverage and capacity optimization shall be based on a functional split involving a centralized optimization algorithm,

2. Primary parameter for coverage and capacity optimization shall be downlink transmit power optimization and remote electrical tilt optimization,

3. Downlink transmit power and tilt optimization shall only be performed based on NW topology changes or slow changes in the environment, such as construction or slow seasonal changes. It shall not be performed frequently or based on faster variations, such as changes of spatial traffic distribution.

4. Relevant input data for coverage and capacity optimization are enhanced RLF reports, HO and other statistics, and neighbour signal strength measurements. However, since a solution for similar problem is being sought for as part of MDT WI in RAN2 and MRO use case in SON WI, it is proposed to reuse functionality defined there also for CCO purposes.
5. Since the solution requires exchanging the above mentioned information and configuration data with a central entity, LS is sent to SA5 with the requirements, as proposed above, to enable SA5 to continue the work on the centralised functionality of this use case.
An associated text proposal is provided in [3].
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