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Analysis on the Performance Degradation of MIMO-OFDM
Receiver and Hybrid Interference Cancellation with Low

Complexity for the Performance Improvement Under
High-Mobility Condition

SeungWon Kang*, KyooHyun Kim* Associate Members, KyungHi Chang* Lifelong Member
2 o

ths kel 7l 37t ol wAle o] Al gkl AR e delelE ASEoEs Alade] F
At o Z-S o]g3le] =2 dlolE] HEES AlFske 7|EEA], AE%F 7H4 (ST : Inter-Symbol Interference)
I Fa A9A Ho]d  (Frequency Selective Fading)ell 73918+ OFDM (Orthogonal Frequency Division
Multiplexing)#} @7 A€tk 3FA|RE, OFDM-> 315 o] 53HelA] A B slg]ojzke] AwAde] fA1==] oot
ABgfelezke] 743 (ICT : Inter-Carrier Interference) o2 <ldle] A|xEle] A5 A3y} #hAgic) B =Foli=
ICIe} o} leuzke] Akghwoll ]38k CAI (Co-Antenna Interference)o] WA 1813} 7o) ulE A5 od3}= 3
AHoz Al 24 o] 53704 MIMO-OFDM <=41719] QoSE HEA1717] S8t ICI9] AlA Whlez #
Balw o] HICS} dlole] AEES #5HA7]A] ¢+ CIR (Channel Impuse Response) 34 HPH-S- A|okslc} e
3. SCM-E Sub-urban Macro MIMO Adellre] me] Ags F3ll, ICI?} CAI 3 A5 s} ¥4 A}
o] A At A S Ao, 1% o5&l HICE #-83 MIMO-OFDM A|~Hle] Ad5o] 3F
el A Helrk

Key Words : MIMO-OFDM, ICI, CAI, HIC
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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(b) With CFO case.
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Fig 3. Spectrum of received signal with CFO.
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12| 12. Classic Doppler spread spectrum ®9le] o %=
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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 14. Structure of iterative-BLAST receiver with ICI
subtractor.
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Fig 15. Parallel interference cancellation algorithm.
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12| 16. Successive interference cancellation <372]%,
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
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where L = Number of Group

e
e {el-fo o

where OSnsﬁ—l
k
I3 195 Aokl AEAE HICY Grouping HH

& vehls o2, sh4e] Groupdll 4= A]
Bojelele] &= 87lE 7PgEt
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13 19. Aok #E3k% HICS] Grouping WM.
Fig 19. Grouping method of proposed HIC with low
complexity.
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5 AREbH, kel Zhide] EAlEA] L, X
3 ko] thE AR o3k o Adrc} A
ISZF &A1 % 3ol & 19 R AlY
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w3 A, A dAFANE Be 73] ARew
Qg Ao &4l wjio| 28] 20 (b)Y A} ¢
4] e A%E wole AL & 5 9tk

1. 5o A3 3
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 4.75 ~ 4.79 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

Zero Forcing
/| MMSE

Channel Estimation & Detection

5.2. CAle| &g &&

belzie] ARhEs] Sj3 CAlel JFe ¥3)
7] #J8ted Perfect A FA4& 7HgskaL, 2x29] o}
F QeE AHgsie, A AdEA 1018 3%
ol 93, B% o] v A=l o3 Hdf Al
wep AA ISF EASA] v BEelA & 19
wolAy WAL olgsle] we] AP Faalgick
w3k gHeluEe] 7HS Al s] 93 A
Hep] etk ad 21

Uncoded BER

0 5 0 15 g = il
SHR [4B]
(a) A% Adelr]2] Uncoded 16 QAM®| BER A5
(a) BER performance of uncoded 16 QAM in time-invariant
channel.
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(b) BER performance of uncoded 16 QAM in time varying
channel.

a2 20. A9 54l w2 Uncoded 16 QAMS] BER A
& Al

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
different antenna correlation value in time-invariant channel.
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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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37 23, Ak CIR 4 W3t 7|29 CR 4 Wil
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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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M5 HS
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Fig 25. Performance comparison of ICI subtraction schemes
(2 GHz, CR = 2/3, 120 km/h).
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