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1. Introduction

RAN3#53 there were some initial discussion about the possibility of having Self optimisation and Self configuration adopted for LTE network [1]. 
This contribution identifies the possible key areas to which the self optimisations could be applied for a LTE network and their possible impact on the E-UTRAN interfaces.
2. Discussion

By optimizing the LTE network the operators could reduce network capital expenditure (CAPEX) and operational expenditure (OPEX) and utilize its limited frequency spectrum more efficiently. With self configuration and optimization tools and methods LTE network monitoring and optimization can be made efficient and easy. 
Hence in general two broad aspects that needs to be considered 

· Network Monitoring

· Network Optimizations
For Network Monitoring, the objective would be detecting network faults and intrusions using anomaly detection methods. 
For Network optimization, it would be necessary to perform eNB parameter optimization using rule-based methods with the objective of improving network performance as measured in capacity and quality. 

2.1 Mechanism for Network wide Statistical Optimizations

Effective measurement-based feedback loops controlling the eNB will be the core of efficient network operation in LTE. RRM is in general responsible for providing reasonable operation of the network. Fast feedback loops in the radio access network can be considered as adaptive RRM. Currently the RRM algorithms are parameterized separately say for example the handover control, admission control, power control etc. As a consequent there could be cases where handover may could fail due to wrong pilot power settings. Therefore it will be essential to have a functionality that is monitoring RRM as whole, in terms of set QoS targets, rather than as individual functions. These QoS targets could be defined in terms of blocked calls due to hardware resources, soft blocked calls, number of retransmissions and delay, handover success rate etc. This would in turn require overall control functionality at a high level such as in terms of KPI and Cost Functions with KPI Measurements collected from large number of cells in an operator’s network and tuned parameter values are the output of the optimization algorithm.
The optimization could be performed at two levels. (i) the basic individual cell level basis , (ii) on basis of grouping the cells having similar characteristics and then optimizing them as a group. Examples of both these types of optimizations are described with the view to see if there any impacts on the interfaces.
2.1.1 Cell level Optimizations

(1) Pilot Power Optimizations

The UE would measure and report the received level of the pilot signal for the handover cell selection. The pilot power determines the cell coverage area and the average number of terminals connected to the cell. Increasing or decreasing the pilot power makes the cell larger or smaller. Thus, the adjusting of pilot powers can be applied to balance the cell load among neighboring cells, which could reduce the variation of interference, stabilize the network operation, and facilitates the radio resource management. However, the load balancing must not entail uncovered areas between cells, which can happen if the pilot power of a cell is too low. 

(2) Combined Power Control and Scheduling in Downlink

In LTE, there will be a need to minimize eNB transmit power and to coordinate transmissions resources in the neighboring eNB to minimize interference. Such an automated coordination may require inter eNB RRM functions which could be realized within eNB or within a separate entity such as RRM server.

(3) Dynamic adjustment of Admission Control Thresholds

If threshold based Admission Control Schemes are employed, where there will be a threshold for example for number of users for each service class, then it would be beneficial to dynamically adjust these thresholds based on the load levels in the neighboring cells.

(4) Dynamic adjustment of Resources between Real-time and Non Real Time Traffic
Since in general RT traffic would have higher priority and capability of pre-empting the non real time traffic, it would be beneficial to have certain resources available in UL and DL only for the non real time traffic. During heavy load a trade-off between RT traffic blocking and NRT Traffic queuing could be performed.
2.1.2 Cell Cluster Based Optimizations
In a network with hundreds of cells manual correction of parameter settings is a very time-consuming and close to impossible task. One approach could be to be able to form clusters of similarly behaving network elements and objects such as cells that can be optimized. When utilizing cell clustering it is much easier for the operator to optimize the cell specific parameters. The cells can be clustered (grouped) based on traffic profile and density, propagation conditions, cell types, RRM functionality performance etc. Grouping based on multiple criteria instead of just one (like cell type) is more accurate and the optimization of the LTE network will benefit from this. First the network could be started with default parameter settings. During the initial sub-optimal operation of the network measurements from the cells are collected. With the help of a clustering method each cell is automatically assigned to a cluster, number of clusters being well under the number of cells in the network. Each cell in a cell-group will use the same configuration parameter values and the optimization process is greatly simplified, improved and made more error prone and efficient. The optimization phase will concentrate on the optimization/automation of cell groups owning a parameter set, rather than optimizing each individual cell with its own selection of configuration parameter settings.

3. Conclusion
Based on the scenarios presented in the discussion section, it seems that the optimisations would involve statistical methods and would be done network wide on the network belonging to an operator. It would involve having optimisation algorithms which would be vendor specific and capable of analysing KPI reports form large number of cells and optimising the network operation as a whole. It may be beneficial to place such algorithms in a Centralised entity such as a RRM Server specially if Cell Cluster based optimisations are considered and could be extended to multiple RATs. Further these optimisation techniques may not be necessary during initial roll out of LTE network and may be deployed at a later stage when the network gets heavily loaded.
It is proposed to capture scenarios described in the discussion section in the RAN 3 TR to be taken as the basis for further studies.
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