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1 Introduction

At RAN plenary #43 a new work item on SON for Rel-9 was agreed. Coverage and capacity optimisation is included.
This document collects the status of this use case in R8, and discusses the scope of this use cases fro R9. This document also proposes a preferable sub-feature that should be considered with high priority in Rel-9.
2 Discussion
2.1 Status in standard of coverage and capacity optimisation

In Release 8, coverage and capacity optimisation was contributed and discussed for several RAN3 meetings. The progress and status on this use case by this time is that the use case was agreed and a brief description was captured in 36.902. But a solution description is lacking. The use case description from 36.902 is included here for reference.
Coverage and capacity optimization

A typical operational task is to optimize the network according to coverage and capacity. Planning tools support this task based on theoretical models but for both problems measurements must be derived in the network. Call drop rates give a first indication for areas with insufficient coverage, traffic counters identify capacity problems.

Use Case description

Objective: 


Optimization of network coverage 


Maximize the system capacity 

Expected results: 


Continuous coverage


Increased capacity of the system 


Interference reduction


Controlled cell edge performance


Savings on drive tests


Minimized human intervention in network management and optimization tasks

Self-healing in case of equipment (e.g. eNB) failure by automatic reconfiguration of surrounding eNBs,
And from SA5 point of view, some coverage holes scenarios and requirements of this use case was agreed and captured in [2].
2.2 Brief review of functions mentioned in Rel-8
This section intends to make a brief review for the functions which were mentioned and discussed in previous RAN3 meetings in Rel-8. And this could be used as input in the scope discussion.
From section 2.1, it is known that this use case doesn’t have big progress on solution standardization, although it has been agreed to study for a long time. A main reason is that the objective and expected result for this use case is too general and wide to aim at. Hence, it is necessary to review the objectives of this use case in Rel-9 in a detailed way, i.e. listing the functionalities the use case supports.

Some functionalities are analysed here to kick off the discussion. 
· Coverage holes detection

Coverage holes detection was proposed already in the very early beginning of SON by operators, ref [3]. Coverage holes lead to high call drop rate, low handover performance, UE camping failure which are the source of bad user experience. The objective of this function is to enable the network to detect coverage problems existing in the network and repair them by tuning coverage-related parameters automatically, e.g. Tx power of reference signal, antenna tilting, etc. This is important for operators to evaluate the coverage quality of network in the first phase of network rolled out. It could also be considered as the way to minimize driving test. The scope of this function is expected to include E-UTRAN, GSM and UMTS coverage. 
· UL and DL channel coverage optimisation
This feature is proposed in reference [4] in the joint meeting with SA5 in January. In general, the coverage area of different channels in a cell is different. This kind of difference on coverage could occur between UL channels and DL channels, in different channels on UL or DL respectively. A certain extent of coverage difference in different channels is reasonable and acceptable, and has no impact on network performance. However, too much difference will worsen network performance. Hence, optimisation on power control settings is needed to cope with this kind of coverage problem in the network.
· Reference signal pollution optimisation
Taking the definition of pilot pollution in UMTS as a reference, the definition of reference signal pollution could be that too much strong reference signals can be detected by UEs in a certain area which leads to too much unnecessary cell selection/re-selection, ping pong handovers. This coverage problem is expected to deal with through radio parameters optimisation.
· Energy saving

The objective of this use case is to save energy expense by cell switch on/off. However, cells switch on/off will change the network coverage and capacity. We analyse deeply the relationship between energy saving and coverage and capacity optimisation in another Huawei TDoc [6].

· Capacity improvement
Capacity improvement is another main aspect of this use case. Capacity optimisation is expected to be handled in following ways: Improving coverage of network, reducing interference, optimising system parameters, e.g. threshold of admission control, etc. Maximizing network capacity is a main target of operators. However, capacity improvement has less priority than handling coverage problems in network roll-out phase.
· Interference reduction

This is an individual use case in [1] in release 8. The objective of this function is to reduce interference through cell switch on/off to increase capacity and quality of network. It is much related to energy saving.
· Self-healing
The description for self-healing in [1] refers to the self-healing in case of equipment (e.g. eNB) failure by automatic reconfiguration of surrounding eNBs,
2.3 Scope discussion for coverage and capacity
From section 2.2, it is known that the scope of coverage and capacity is very wide. Considering that release 9 is a short release, it is necessary to review the functions mentioned above for this use case and to give the right scope and a clear focus area for release 9, ref [4],[5].
Agreement should be made firstly to which feature mentioned in section 2.2 should be standardized in release 9, and which should be postponed. Two simple principles are mainly considered. One is what will be used in early phase of network roll-out and operation. The other is the relationship between those functions. According to the two principles, a preferable subset of functions of coverage and capacity is proposed here.
Functions for coverage and capacity considered in Rel-9 include at least:
1) Coverage holes detection
2) UL and DL channel coverage optimisation

3) Reference signal pollution optimisation

The above three functions are most related to coverage quality, which is a very important index in the early phase of network roll-out to evaluate the network actual coverage comparing to the planning coverage area. Hence, those three coverage-related functions should be considered in release 9.
4) Energy saving/Interference reduction
Due to the similarity between energy saving and interference reduction, these two functions should be considered together. Refer to the proposal in paper [6], it is proposed to consider energy saving as a sub feature of coverage and capacity and deal with it in release 9.
It is proposed to discuss and decide the scope of coverage and capacity optimisation for release 9 based on the subset listed above.
3 Conclusion and Proposal
It is proposed for RAN3 to discuss which aspects that coverage and capacity use case should include in Rel-9. And if the scope of this use case is agreed, Huawei is happy to prepare the related CRs.
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