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We propose an outage compensation algorithm based on
reconfiguring the surrounding cells to recover the users in the
coverage hole, and provide an adequate capacity for the victim
users. We propose the base station total transmission power
and the mobility parameters as control parameters to achieve
our compensation objective. Our algorithm targets maximizing
the capacity of the victim MUEs; reducing the degradation in
the compensating cells and the aggregate network capacity and
maintaining the coverage of network cells during the
compensation process on the downlink for homogenous LTE
networks under a full load scenario The algorithm works in
both frequency reuse one (FRone), and soft frequency reuse
(SFR) networks. The SFR configuration has another degree of
freedom that can be used to enhance the compensation
performance.

Simulation results show the effectiveness of the algorithm to
rescue the victim users with minimal impact on the network
performance.
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Abstract

Long Term Evolution (LTE) is the latest mobile network standard in the 3rd Generation
Partnership Project (3GPP) evolution path, promising to considerably increase the
performance of mobile networks. Network operators are investing in the network
infrastructure to maximize the revenue .This goal can be achieved by optimizing the network
performance and reducing the Operational Expenditure (OPEX).

LTE offers higher spectral efficiency, simpler network architecture and lower
operational expenditure compared to 3G system. In addition , LTE attempts to increase
revenue and minimize OPEX by using the Self-Organizing-Networks (SON) concept which
relies on optimizing the mobile network and automating the network management. This
thesis tackles one of the SON concept in the LTE that helps in automatic healing of network
faults. SON functions are divided into three main functionalities of self-configuration; self-
optimization such as Inter-Cell Interference Coordination (ICIC) and Mobility Load
balancing (MLB) and self-healing such as Cell Outage Compensation (COC).

The COC is a self-healing functionality in the overall SON vision, which is defined by
3GPP. Operation Administration and Maintenance system (OAM) triggers the COC for
compensating the outage cell, e.g. out-of-service cell. The COC aims to alleviate the
degraded performance due to the sudden loss of service and provides an adequate level of
service to the victim users in the outage area. The previous studies are focused on healing the
coverage hole rather than the capacity. Also, they did not study the whole network
performance in terms of coverage and capacity.

We propose an outage compensation algorithm based on reconfiguring the surrounding
cells to recover the users in the coverage hole, and provide an adequate capacity for the
victim users. We propose the base station total transmission power and the mobility
parameters as control parameters to achieve our compensation objective. Our algorithm
targets maximizing the capacity of the victim MUEs; reducing the degradation in the
compensating cells and the aggregate network capacity and maintaining the coverage of
network cells during the compensation process on the downlink for homogenous LTE
networks under a full load scenario. The algorithm works in both frequency reuse one
(FRone), and soft frequency reuse (SFR) networks. The SFR configuration has another
degree of freedom that can be used to enhance the compensation performance.

The proposed algorithm is based on modifying the base stations’ powers until reaching
the maximum possible network capacity while maintaining proper network coverage by
monitoring the interference over Physical Data Shared Channel (PDSCH) between cells.
Moreover, we propose adjusting cell-specific handover parameters to provide more resources
for victim users, which was not studied before as a COC parameter. We propose a
reconfiguration of the sub-bands for SFR networks to help in the recovery process of the
victim users. The COC algorithm was not studied before for ICIC network.

The research, which was carried out using system level simulations, consists of
investigating the effects of a typical outage and the effectiveness of our compensation
algorithm. Simulation results show the effectiveness of the algorithm to rescue the victim
users with minimal impact on the network performance in the downlink direction of
homogeneous LTE FRone and SFR systems under full load scenario. The proposed algorithm
is simple and effective as well as it can be applied for other mobile wireless networks such as
3G networks.



