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Green Scenarios [2][3]
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Thanks to its focusing properties, Time Reversal (TR) [1] has been identified as a promising signal processing techniques for green communications and has been evaluated

over realistic green scenarios [2][3][4]. However, TR needs several transmit antennas to obtain good performance and, as a closed-loop technique, TR needs channel

knowledge and therefore increases Medium Access Control (MAC) layer complexity.

This poster presents results of TR PHYsical (PHY) layer application at 60 GHz with a limited number of transmit antennas and a cross-layer analysis at 5 GHz[5].

Context & Motivation

TR Cross-layer analysis @5 GHz [5]
Applying TR necessitates channel knowledge at the transmitter, and then induces overhead and 

additional power consumption. To validate the green nature of TR, it is necessary to evaluate its 

Energy Efficiency (EE) considering additional control frames generated (sounding). 
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Time Reversal Principle [1][4]
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1 Channel Impulse Response

Simulation parameters :

- Large space channel model (indoor/outdoor)

- 2 transmit antennas

- 802.11ad VHT OFDM PHY

→ Bandwidth size : 80 MHz

→ Datarates (of Data field) :

- MCS 1 : 58.5 Mbps (QPSK ½) 

- MCS 2 : 87.8 Mbps (QPSK ¾) 

- MCS 3 : 117.0 Mbps (16-QAM ½) 

- Deterministic Access :

TR performance for small cells [6]
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Reducing the required SNR
corresponding to the desired QoS

→ Frequent sounding (short data field) (1)

→ Using Time-Reversal

Improving the spectral efficiency

→ Increasing modulaQon (2) or coding scheme (3)

→ Increasing the datafield size (4)

TR with only 2 

transmit antennas 

increases EE
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Large space channel model (indoor/outdoor)

- 802.11ad VHT1 OFDM2 PHY MCS3 1 

→ Bandwidth size : 80 MHz

→ Datarate : 58.5 Mbps 
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@ 5GHz :
2.9 dB gain
(BER = 10-6)

@ 60GHz :
4.4 dB gain
(BER = 10-6)


