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Differential Spatial Modulation with Gray Coded Antenna

*ok

A =
252, 0l2

fol

Jeong-Su Kim', Moon Ho Lee”

2 o B =52 ATTHARDSME Ag ¢ty ddx FEE] o] ZE QY& AQketh A {6
A AR B-%(Computational complexity)$d A @212 £ AFgslE 71E DSM o] 9 fAMS EEsh
Trotter-Johnson?] %3 Ranking & Unranking €1E]|5ES 230 ABd #AF2 26 E oAl go]lz=

dojl 21T diH] F&HE AlEHOIAES B3 Aeo]l A Tde] Y ZHAYAE V|x=, T I=
2fel &3 bd B dEA g AREANA AFAHeRZ AdgdE HEHE SHHY AFEY £E9EC] de o
HAEE a#o] IZ=(I-code) QUZ WAHE thFAH-A3 7IHE Astt £47 A& o|AENA, [-Gray =
oy7} ade] IE Qujd g F714Q1 tlo|HAE] A4S -3t

T

=
il

2
=
oX,
olr
o

Abstract In this paper, we propose a gray code order of antenna index permutations for differential spatial
modulation (DSM). To facilitate the implementation, the well-known Trotter - Johnson ranking and unranking
algorithms are adopted, which result in similar computational complexity to the existing DSM that uses the
lexicographic order. The signal-to-noise ratio gain achieved by the proposed gray code order over the lexicographic
order is also analyzed and verified via simulations. Based on the gray coding framework, we further propose a
diversity-enhancing scheme named intersected gray (I-gray) code order, where the permutations of active antenna
indices are selected directly from the odd (or even) positions of the full permutations in the gray code order. From
analysis and simulations, it is shown that the I-gray code order can harvest an additional transmit diversity order
with respect to the gray code order.
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Differential Spatial Modulation with Gray Coded Antenna
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Table 1. Gray Code and Binary

Decimal Binary Gray code
0 0000 0000
1 0001 0001
2 0010 0011

3 0011 0010
4 0100 0110
5 0101 0111
6 0110 0101
7 0111 0100
8 1000 1100
9 1001 1101
10 1010 1111
11 1011 1110
12 1100 1010
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Bits in LO' | Permutations | Bits in GCO? | Permutations
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01 (132) 01 (132)
10 213) 11 312)
11 230D 10 G20

! LO=lexicographic order % GCO=gray code order
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Example 1: Generating permutations of {1,2,3,4}
in the gray code order

1234, 1243, 1423, 4123,
4132 1432, 1342, 1324,
3124, 3142, 3412, 4312,
4321, 3421, 3241,3214,
2314, 2341, 2431, 4231,
4213, 2413, 2143, 2134,
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