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6G Vision: Ubiquitous MIMO for eMBB
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Goal
“Terminal 
Devices” 
Spectrum 
Efficiency

> 60 
bps/Hz

Strategy

• Maximization of the number of 
antennas

• Advanced MIMO baseband 
technology

• Reconfigurable intelligent 
surface

② High-dimensional 
MIMO baseband 

technology

① Small base station/terminal device 
integrated/conjoined broadband 
MIMO antenna array technology

③ RIS assisted MIMO technology
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UMB High-order MIMO Testbed

Width 6.6 m

9th Floor of NSYSU EE Building 
Indoor Open Area (6.6 m x 19 m)
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Waveform Parameter
Parameter Value
Carrier Frequency 7.075 GHz
System Bandwidth 100 MHz
Sampling 
Frequency 122.88 MHz

Subcarrier Spacing 60 KHz
Frame Duration 10 ms
OFDM Symbol 
Duration 16.67 μs

Resource Block 100
No. FFT 2048

(b) 12Rx MIMO-OFDM Rx
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Learning-based MIMO Detector

[3] X. Zhou, J. Zhang, C. -W. Syu, C. -K. Wen, J. Zhang and S. Jin, 
"Model-Driven Deep Learning-Based MIMO-OFDM Detector: 
Design, Simulation, and Experimental Results," IEEE TCOM, 2022.
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Active RIS

Active RIS

Through the RIS phase search algorithm, the 
system performance (SNR, Capacity, BER) is 
gradually improved

GUI

RIS Stage Performance 
Monit.

w/o RIS

Configuration
12

12

5G NR Signals (3.5GHz)

18 cm

26 cm

RIS-Assisted MIMO Testbed


