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ABSTRACT

Spatial Multiplexing techniques, which is a kind of Multiple antenna techniques, provide high data
transmission rate by transmitting independent data at different transmit antenna with the same spectral resource.
OFDM (Orthogonal Frequency Division Multiplexing) is applied to MIMO (Multiple-Input Multiple-Output)
system to combat ISI (Inter-Symbol Interference) and frequency selective fading channel, which degrade MIMO
system performance. But, orthogonality between subcarriers of OFDM can’t be guaranteed under high-mobility

condition. As a result, severe performance degradation due to ICI is induced. In this paper, both ICI and CAI
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(Co-Antenna Interference) which occurs due to correlation between multiple antennas, and performance
degradation due to both ICI and CAI are analyzed. In addition to the proposed CIR (Channel Impulse
Response) estimation method for avoiding loss in data transmission rate, HIC (Hybrid Interference

Cancellation) approach for guaranteeing QoS of MIMO-OFDM receiver is proposed. We observe the results on

analytical performance degradation due to both ICI & CAI are coincide with the simulation results and

Performance improvement due to HIC are also’ verified by simulation under SCM-E Sub-urban Macro MIMO

channel.
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Fig 12. CIR due to the maximum Doppler frequency and
correlation between antennas of classic Doppler spread
spectrum model.
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Fig 13. Theoretical BER of uncoded 16 QAM due to the
maximum Doppler frequency and correlation between
antennas of classic Doppler spread spectrum model.
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Fig 16. Successive interference cancellation algorithm.
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Fig 17. Hybrid interference cancellation algorithm.
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Fig 18. Conventional OFDM symbol structure for estimating
CIR.
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Fig 19. Grouping method of proposed HIC with low
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Table 1. Simulation parameters.
Parameter Value
Carrier Frequency 2 /4 GHz
Bandwidth of Operation 20 MHz
FFT Size 2048
Sub-carrier Spacing 15 kHz
Sampling Frequency 30.72 MHz
Frame Duration 10 ms
Sub-frame Duration 0.5 ms
(Effective) Symbol Duration 66.67us
Cyclic Prefix 475 ~ 479 us
Number of OFDM Symbols per .
Sub-frame
Channel Coding Turbo Coding (2/3)
MS Speed 120, 300 km/h
. SCM-E
MIMO Fading Channel Model
Sub-urban Macro
Channel Estimation & Detection Zero Forcing
| MMSE
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(a) BER performance of uncoded 16 QAM in time-invariant
channel.
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Fig 20. BER performance comparison of uncoded 16 QAM
with different channel characteristics.
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Fig 21. BER performance of uncoded 16 QAM with
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Fig 22. BER performance of uncoded 16 QAM with
different antenna correlation value in time varying channel.
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Fig 23. Comparison of estimated CIR value by
conventional CIR estimating method and proposed CIR
estimating method.
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Fig 24. Difference of CIR values estimated by conventional
CIR estimating method and proposed CIR estimating
method.
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Fig 25. Performance comparison of ICI subtraction schemes
(2 GHz, CR = 2/3, 120 km/h).
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Fig 26. Performance comparison of conventional HIC and
proposed HIC with low complexity (2 GHz, CR = 2/3, 120
km/h).
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