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Interference Cancellation for Next Generation Networks

Interference cancellation is expected to have significant importance for next-generation wireless communication systems
due to various co-channel deployment scenarios and denser frequency reuse. In the context of heterogeneous networks
(HetNets), inevitable interference scenarios happen when a macrocell mobile station (mMS) is in the vicinity of a closed-
access femtocell network and interferes with the femtocell base station (fBS) in the uplink. An example of a dominant
interference scenario is given in Figure 1. In this project, we are working on design of interference cancellation receivers
that exploit the unique characteristics of the interfering waveforms.
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Figure 1: An example interference scenario in (a)
time domain, (b) in frequency domain.
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Figure 3: A flow chart of an example interference cancellation technique.
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Interference Visualization & Identification for OFDM Systems
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Background:
In OFDM based systems (LTE/A-B, WiMAX, WiFi etc...), two main channel impaitments distort the received signal:
inter-symbol interference (ISI) due to multipath channel in the case of insufficient cyclic prefix (CP) size, and inter-

carrier interference (ICI) due to time variance in the channel (frequency spread, carrier frequency offset..).
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ACI Solution:

We design a special OFDM waveform for interference
visualization, identification, and separation. After receiving
the identifier waveform, so-called interference spectrogram

H is constructed and interference due to multipath channel,
3 and interference due to time varying impairments are
H visually identified, and the contribution of the each source
is quantified separately.
e Implemented & verified in the wireless
communication systems laboratory.
¢ One diagram for all interferences.
ICl NBI
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Open Research Areas:
e  Adjacent channel interference (ACI) m L
and narrowband interference (NBI) m g
visualization and identification, "
ICLCP
e ISI vs. noise identification,
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