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Abstract
Machine-to-machine (M2M) communications play an important role for applications that
involve connections between a massive number of heterogeneous devices in home and in-
dustrial networks. For M2M networks, realizing low latency and high reliability is of great
importance. In this paper, we show the great potential of polar-coded orthogonal frequency-
division multiplexing (OFDM) to fulfill those requirements. We show that polar codes with
list decoding plus cyclic redundancy check (CRC) can outperform state-of-the-art low-density
parity-check (LDPC) codes at short block lengths. In addition, we introduce an efficient in-
terleaver and constellation shaping for polar-coded high-order modulations, where a coded
sequence is carefully mapped across subcarriers and modulation bits to exploit nonuniform
reliability for higher diversity gains. Through computer simulations, we demonstrate that
a significant gain greater than 2 dB can be achieved by quadratic polynomial permutation
(QPP) interleaver with optimized parameters in comparison to the conventional random inter-
leaver for high-order 256-ary quadrature-amplitude modulation (QAM) OFDM transmission
in frequency-selective wireless channels.

IEEE International Conference on Communications (ICC)

This work may not be copied or reproduced in whole or in part for any commercial purpose. Permission to copy in
whole or in part without payment of fee is granted for nonprofit educational and research purposes provided that all
such whole or partial copies include the following: a notice that such copying is by permission of Mitsubishi Electric
Research Laboratories, Inc.; an acknowledgment of the authors and individual contributions to the work; and all
applicable portions of the copyright notice. Copying, reproduction, or republishing for any other purpose shall require
a license with payment of fee to Mitsubishi Electric Research Laboratories, Inc. All rights reserved.

Copyright c© Mitsubishi Electric Research Laboratories, Inc., 2017
201 Broadway, Cambridge, Massachusetts 02139


















	Title Page
	page 2

	/projects/www/html/publications/docs/TR2017-042.pdf
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7


