
 

Approaching capacity by equiprobable signaling on the
Gaussian channel
Citation for published version (APA):
Sun, F-W. (1991). Approaching capacity by equiprobable signaling on the Gaussian channel. In A. J. H. Vinck
(Ed.), Proceedings of the International Winter Meeting on Coding and Information Theory : December 15-17,
1991 (pp. 26). (Prepint-Serie des Instituts für Experimentelle Mathematik; Vol. 1991, No. 19). Universität Essen.

Document status and date:
Published: 01/01/1991

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 24. May. 2023

https://research.tue.nl/en/publications/b0e2e382-4afe-4486-8646-9e9833178561


-26-

Approaching Capacity by Equiprobable Signaling 
on the Gaussian Channel 

SUN FENGWEN 

Eindhoven University of Technology, The Netherlands 

It is known that there is 1.53 dB gap between channel capacity and the performance 

of equiprobable Lattice signaling in one dimension [3]. The common wisdom is that 

the attainment of channel capacity for Additive White Gaussian Noise channels re

quires that the constituent one dimensional signal points have to have a Gaussian 

probability distribution. The nonuniform distribution can be obtained by nonequi

probable signaling [1] or by shaping higher dimensional constellations [4]. 

In this paper, we prove that by equally likely signaling, channel capacity can also be 

achieved. By information-theoretic argument, Gaussian-like constellations were 

found. Codes with the new constellations were searched. These codes can have 0.5 

dB effective coding gains over codes with conventional constellations for low signal 

to noise ratios when 32 or 64 trellis states are used. The gains increase as the size of 

the constellations increases or the coding complexity increases. The improvement 

comes at little or no cost, whereas shaping or nonequiprobable signaling requires an 

extra encoder and extra redundancy. 
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