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Abstract

It goes without saying that femtcoells are the important technology in the 
next generation wireless networks since the femtocell can improve indoor 
capacity and coverage with lower power and less cost. However, as femtocells 
become popular, the indoor and outdoor users su�er from the complicated 
interference, including the interference from macrocells and other femtocells. 
Therefore, the femtocells pose a lot of challenge on managing the two-tier 
interference in an autonomous and distributed manner. In this thesis, we 
investigate how to distributedly select the subchannels for the OFDMA-based 
femtocell systems to reduce interference, improve indoor capacity, and ensure 
the link reliability requirement of indoor and outdoor user. We develop the 
gain-oriented and interference-avoidance-oriented distributed channel selection 
schemes. Simulation results show that the interference from the macrocell and 
other femtocells signi�cantly degrades both femtocell and macrocell user’s link 
reliability and capacity. However, by properly adjusting the number of used 
subchannels, the developed channel selection schemes can improve capacity 
and ensure the link reliability.

Moreover, we analyze the outage probability of the distribution channel 
selection for femtcoell with two-tier interference in OFDMA system. We can 
calculate the femtocell outage probability if we know the information of 
macrocell’s and neighboring femtocells’ location and the shadowing standard 
deviation. Besides, we also analyze the relationship between the femtocell 
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channel usage ratio and the macrocell radius. Therefore, we can know that in 
what macrocell radius, how much channel usage ratio of femtocell should be 
used.

Finally, We develop the joint sub-carrier allocation and power control 
principle for OFDMA femtocells. We compare the channel usage ratio oriented 
principle and transmit power oriented principle. Although the both principles 
can satisfy the capacity, link reliability, and achieve the highest energy 
e�ciency for femtocell. The visimulation results shows that average adjusting 
times of the channel usage ratio oriented method is lower than the transmit 
power oriented method. The channel usage ratio e�ect on femtocell is di�erent 
from power control. We can consider that the channel usage ratio allocate and 
limit the resource from whole wireless resource, and the power control 
allocates and adjusts the resource under the limited wireless resource.

Overall, the contribution for femtocell in this thesis contains:

Distributed channel selection principle: Develop the distributed channel 

selection principles in di�erent femtocell deployments and di�erent macrocell 
radius. In addition, we suggest that the macrocell and femtocell should or 
should not use the same spectra by the existing probability of the outdoor users 
and femtocell deployment.

Outage probability analyzing: Provide an analysis framework to analyze 

theoutage probability of femtocell with two-tier interference in OFDMA 
systems.

Joint sub-carrier allocation and power control principle: Develop the 

joint sub-carrier allocation and power control principle for femtocell to ��������
suitable operating channel usage ratio and transmission power.

To summarize, this thesis discusses the channel selection, allocation of 
sub-carrier for each subchannel, and power control in OFDMA femtocells, 
which can provide important insight into the system design and deployment 
principles for future femtocell systems.
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