'i) Check for updates

Journal of KIIT. Vol. 23, No. 11, pp. 271-274 Nov. 30, 2025. pISSN 1598-8619, elSSN 2093-7571 271
http://dx.doi.org/10.14801/kiit.2025.23.11.271

A 288 9 A4 94 D A B

M

NS Ex, B T

3 -1 O

Energy-Efficient Multidimensional Lattice Formation and
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Abstract

The square lattice with a square boundary is not optimal in terms of energy efficiency, although its simple
structure facilitates theoretical interpretation. In this study, we present a method of forming a square lattice with a
spherical boundary and investigate the average symbol energy and the average number of adjacent symbols with
respect to the number of symbols in the lattice. We also derive the asymptotic performance limit of the average
symbol energy and the peak-to-average ratio. The results show that the spherical boundary lattice provides an average
symbol energy gain of up to 0.345 dB and a peak-to-average ratio gain of up to 2.553 dB compared to the square
boundary lattice, and real gains quickly approach the ideal gains by increasing the number of symbols.
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Table 1. Average symobol energy and average number of
adjacent symbols

square envelope sphere envelope | £, ,

Y S,5¢
Eig,gq nsq E;',Sp Tlé’p Es,sp

8 3 3 3 3 1

64 15 45 15 4375 1

512 63 525 59.25 5094 | 1.063
4096 295 5625 | 236515 | 5545 | 1.078
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Table 2. Peak-to-average ratio

M PAR PAR, | PAR gain [dB]
8 1 1 0

64 18 18 0

512 2333 1671 1.449
409% 2647 1670 2,000
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