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1 Introduction

In [1] coverage and capacity optimization has been included as a SON use case for the Rel. 9 work item on SON. This document discusses the requirements that have to be fulfilled in order to make it feasible within the schedule of the WI.

2 Discussion
2.1 Early LTE deployments 
As it has been presented in [2], early implementations of the LTE system can be characterized with certain features. The most relevant for this use case are:
· Relatively low load, significantly lower than system’s planned capacity;

· Less dense network (small “islands” of LTE, bigger cells)

· Constrained system deployment (e.g. reuse of sites selected for different wireless technology)

· Lack of experience regarding the system set up and configuration at the side of engineers responsible for the planning and maintenance;

· Unwanted system shut down, caused by HW/SW/configuration impairments.

2.2 Objectives of the use case

It can be seen from the above list that in the early implementations of the LTE system, optimizing coverage may be a much more relevant problem than optimizing capacity. However, to define the scope of the work and be able to specify requirements for it, it is necessary to define what the coverage is. In case of idle users the answer is generally straightforward: it is the area, where BCH can be received with minimum allowed quality. However, in case of active users (or users switching from the idle to the active mode) the situation is more complicated. The coverage is then understood as availability of default services in a given area. The availability, on the other hand, means readability of the BCH, as in case of idle users, and possibility to establish and maintain a service connection with agreed (or acceptable by default) QoS. Since the area where the service is to be provided is normally broader than a single cell, the coverage optimization has to enable handing mobile users over between cells. What is important, is the fact that the coverage is provided through multiple cells should be transparent to the users, so that they neither are required to search for the service availability nor be anyhow constrained in their mobility.
Since capacity is not expected to be limiting factor for users’ satisfaction at the early implementations of the LTE system, it is allowed that its optimization will not be addressed together with the coverage optimization. However, it should be considered as one of the indicators when algorithms for coverage optimization are evaluated, so that coverage improvements are not achieved at the cost of severely worse capacity.

These objectives enable defining a list of assumptions and requirements for the further work:

· The area where the LTE system is expected to operate is limited and defined,

· By default, the BCH is provided in the assumed area with at least minimum signal strength,
· Services that are to be offered in the covered area are defined with minimum QoS requirements,

· Users of the services are neither expected to search for coverage nor to be aware of cell borders,

· The coverage optimization is done automatically, according to pre-defined performance objectives and based on available measurements,
· The coverage optimization is supposed to operate without negative impact on radio resource management. It shall react on coverage problems due to inaccuracies in network planning, constraints in site acquisition and re-use, changes in network topology (e.g. cell / site failure, eNB insertion / removal) or changes in the environment (e.g. construction, seasonal impacts).

2.3 Expected results of the use case

In [3] there is a list of results expected from the solution of this use case. However, for efficient progress and due to a limited period of time that the WI is scheduled for, it will be difficult or impossible to consider all of them. It is therefore important to review the expected results in the light of the assumed objectives and system conditions and focus on those which are relevant for coverage problem in the roll-out phase of a network, as discussed above. 
Continuous coverage

Surely, the most important is the continuous coverage. The concept of the coverage is defined by the objectives of the use case: the services that are expected to be provided continuously must be available within the whole area of the deployed LTE system. A clear definition of the minimum required service is required for further progress.
Controlled cell edge performance
This use case result is closely related to continuous coverage if defined like above. If the coverage is expected to be continuous, it means the services have to be available everywhere within the served area — also at the cell borders. And they are expected to be available with agreed (or acceptable by default) QoS.
Savings on drive tests
Self-optimization of the system coverage indicates that possible reconfigurations will be done automatically. That, on the other hand, requires that they are based on measurements performed during the system’s operation. The measurements — either existing or, if necessary, new ones — may also be utilized for other purposes and eventually decrease the need for drive tests. However, it has to be remembered, that possible decreasing of the drive test need is rather an outcome of the coverage optimization use case than an objective of its own, so it should not lead to defining measurements that are needed solely for replacing the drive tests.
Note, that savings on drive test is the subject of a dedicated study item agreed in RAN#43 [4],
Minimized human intervention in network management and optimization tasks

The optimization of coverage shall operate autonomously, i.e. the system is able to modify its configuration based on performance indicators collected from the network, so that the system coverage is optimal and continuous. Therefore human intervention will be minimized.
Self-healing in case of equipment (e.g. eNB) failure by automatic reconfiguration of surrounding eNBs
Equipment failure or temporal unavailability for other reasons may be encountered in particular in the early phase of network operation. As a consequence coverage problems may arise. They need to be detected and resolved by automatic reconfiguration of surrounding eNBs (e.g. adaptation of transmit power and tilt).
2.4 Impact on standardization
To achieve the assumed objectives it may be necessary to amend existing standards in order to:

· Define new measurements needed for the optimization,

· Define new procedures to exchange information between eNBs over X2 or via S1 and MME,

· Define new O&M procedures to configure and control the optimization algorithms.

3 Summary and Proposal

It has been shown that the use case of the capacity and coverage optimization should be limited in the SON WI to the coverage optimization with considering capacity as one of the optimization constrains. 
Necessary modifications of the text in TR 36.902 are proposed in [5].
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