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As the demand for wireless communication technology increases, efficient frequency usage is required. In the case of

large-scale MIMO (Multiple-Input Multiple-Output) communications in the downlink, it is effective to apply interference

management based on channel state information (CSI). In this case, by using the estimated channel state information for

uplink signal detection, it is possible to control the interference without using any feedback channel. In this paper, channel

estimation is performed by utilizing independent component analysis (ICA) that can detect signals without orthogonal

pilot sequences in the uplink. We will investigate the realization of high-precision mutual communication in a large-scale

MIMO system without extending the pilot sequence. Computer simulation results demonstrate the proposed method is

effective in capturing accurate CSI and mitigating mutual interference in the downlink.
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Fig. 1. Uplink MU-MIMO model.
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Table 1. Simulation parameters (Uplink).
Number of Users 16
Number of Antennas 1
UE Number of Symbols 1000
Number of preambles | 5 symbols
Modulation QPSK
Number of Antennas | 16, 24, 32
BS Signal Separation fast ICA
Number of Iterations 30
Channel Quasi-static Rayleigh fading

UAL, O EERO GG X EEE O F v 2OV
TEENEREI NS 728, TDD 2Hiei2T 5854, £
EIROME BRI THROF v R VHEICITEE» D 5.
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NHEVWEREL, RAD LS HHHIC LD, FHREEROE
FHBHIHD 7DD F ¥ 2 NHEEZIT .
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H
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1 DEHRA T ANACN(0,1) IS DL Lz, WE,
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DORALay MOV VRILVBIE S THATHS. -
32 Hi TRz X S IZEHATHPNRT 5 £ TA (24) &
X (25) DI ZHED IR LTS MEDH B, AWETIE,
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EFTW5.

ICA Z W55t E %2 ¥y hiRD # (BER: Bit
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Fig. 3. Uplink BER performance of 1 [k].
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Table 2. Simulation parameters (Downlink).

Number of Users 16
UE Number of Antennas 1
SNR 0, 20 [dB]
Number of Antennas | 16, 24, 32
BS Number of Symbols 1000
Modulation QPSK
Channel Quasi-static Rayleigh fading

F v FIVHEEREE O G % F v 3 VHEEMED MSE (12
£ D477, Fig. 4 15 ERLAHEAR (X = X) 1247
bNBEE BS Ty T EEENEN 16, 24, 32K
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rLTWa.
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EMFARND. X512, BS T VT HE 32 TN
X754, SNR A 4dB ML RIZ7 5 & BRARNRIME & FSE
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MR Z T 72V AT LB WTH ICA 2 Wz
Fry 2VHETENTHLLEZOND.
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U7z ARG F Gl %2 17 > 72

UE B M = 16 DEHE BT 5 #1[k] © BER Rk %
Fig. 51Z/R79. Fig. 555 LD [EFRTORXEESH 0dB
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PR< & PO ERRIZBE VT FBOMED IR 1 5
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Fig. 5. Downlink BER performance of #[k].
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