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Overview

= Peak-to-Average Power Ratio (PAPR) reduction is necessary on the
OFDMA downlink of 3GPP/LTE to

= Enable higher order modulation
= Enable MIMO
and thus achieve the targeted spectral efficiencies with good power efficiency.

= We support the use of tone reservation (TR) to facilitate PAPR
reduction algorithms.

= We demonstrate a gradient descent approach capable of reducing
multiple peaks simultaneously which achieves more effective PAPR
reduction than previous methods.



Transmitter block diagram

= Showing the insertion of reserved tones.
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The new gradient descent algorithm.

= PAPR criterion transformed to a differentiable form to allow application
of gradient descent approach.

= Updates are computed in the time domain (no need for repeated
FFT/IFFT)

= Simultaneously reduces K peaks, where this parameter can be selected
as a trade-off between performance and complexity.

= Step size and peak-amplification parameters can be tuned to optimise
performance for specific scenario / performance-complexity trade-off.



Simulation parameters.

Total number of tones (FFT size) 1024
Total tones allocated to user of interest 512
Number of reserved tones 51
Number of data tones 461
Number of data tones in SC-FDMA comparison 461




Algorithms simulated

= Raw OFDMA

= SC-FDMA

= Impulse-based PAPR method (25.814, section 9.2.1.4.1)
= New Gradient Descent approach.



Simulation results:
Complementary Cumulative Distribution Function (CCDF)
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Simulation results:

PAPR vs number of peaks
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Conclusions

= Features of new gradient based PAPR reduction method:

= Higher overall PAPR reduction (at 99% percentile using 50 peaks)
» 4.3dB superior to raw OFDM
» 1.6dB superior to SC-FDMA
» 0.6dB superior to impulse-based method

= Relatively simple gradient-based approach: amenable to hardware
implementation.

= One of a family of PAPR method requiring inclusion of reserved tones in the
OFDMA signal structure definition.
= Recommendations
1. Adopt OFDMA on the downlink

2. Define a downlink signal structure that allows for the use of reserved
tones for PAPR reduction.
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