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* Push the edge of what can be designed

Consumption

* Ease the design process to make platforms:
* more flexible
* easier to customize

* Addressing versatility and adaptability in mobile systems:

 Flexible radio access technologies and dynamic management of
resources at the edge of wireless networks

* Prototyping new protocols as well as developing an agile approach to
support existing protocols



Joint Hardware/Software setup:

Hardware: Software:
« Xilinx SoC (Zynq) * Mathworks communications and
ARM processor +FPGA hardware tools
e ADI RF front ends * Xilinx Vivado when needed

e Latest: Xilinx RF SoC

FMCOMMS3 on FMCOMMS3 on
ZC706 Evaluation ZC706 Evaluation
Board Board



Coexistence: Adaptable signal processing,
multiple protocols with the same RF front end

Previous Experiments:
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* Determine common operating
conditions 06

* Different signals transmitted on
same hardware -- advanced
agility

* Experiments in end-to-end
connected testbench
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Coexistence: Identitying multiple protocols
with the same front end

Previous Experiments: | | S e
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Future Directions — New 5G Waveforms

* Focus on PHY layer implementations
 CP-OFDM, F-OFDM, UFMC, WOLA

CP-OFDM | CP-OFDM UFMC WOLA
(Uniltered) | (Filtered)

Spectral Poor Good Excellent  Excellent  Excellent
efficiency

Implementation Low Medium Medium High Medium
Complexity

OOB leakage High Low Very Low  Verylow Verylow



Goals and Future Directions

* Goals:
* Ease design process
Enable exploration of PHY layer implementations
Support flexibility
Same HW for multiple protocols
Truly flexible cognitive radio

* Next steps:
* Demonstrate designs using our toolflow and Xilinx RFSoC.

* Target 5G:
* MIMO
e Beamforming
* Digital predistortion



A Novel Physical Layer Authentication with PAPR Reduction based on Channel and Hardware Frequency Responses
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