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First Demonstration and Visualization of Receive Spatial Modulation Using the "Radio Wave Display"
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des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

The Luxondes Radio Waves Display converts radiofrequency signals (between 50 MHz and 3 GHz) into light and directly displays the strength of the Electro-Magnetic-field of a wave which is passing through it. This device is represented in Fig. 6. The 1m x 1m display unit uses 400 (20×20) autonomous identical sensors working as elementary visualization pixels.

FirstFig. 1 .

 1 Fig. 1. Principle of Transmit spatial modulation with four transmit antenna elements or ports: the device is transmitting with only one antenna at a time, the base station has previously estimated the channel between the device and itself and is able to detect which of the four antennas of the device is currently

Fig. 2 .

 2 Fig.2. Principle of Receive spatial modulation with four receive antenna elements: the base station has a set of beamformers (previously determined thanks to a channel estimation phase), and is able to focus towards any of the four antennas of the device. The index of each antenna of the device is coded in binary. By focusing onto a particular antenna, the base station indicates the bits being sent. The device recovers the bits by detecting which antenna is the current focusing target. Note that the RF signal bears a conventional modulation (in phase and amplitude).

Fig. 3 Fig. 5 .

 35 Fig. 3. THE SPATIAL MODULATION TEST-BED CHARACTERISTICS Parameter Value Carrier frequency 2.4 GHz Bandwidth 40 MHz FFT/IFFT size 256 CP length 64 Num. of pilot symb. (UL) 5N R

Fig. 6 .

 6 Fig. 6. Receive spatial modulation setup, with 4 receive antennas scotched on the front of the Radio Waves Display and the transmitter around 1 meter behind, focusing alternatively towards one of the 4 antennas.

Fig. 7 .

 7 Fig. 7. Receive spatial modulation game: perform spatial demodulation by finding visually the detected bits for the four presented configurations
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