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Design of 3-Dimensional Orthogonal Frequency Division Multiplexing
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Abstract

In this paper, a new orthogonal frequency division multiplexing (OFDM) with 3-dimensional (3-D) signal mapper is proposed.
Here, the signal mapper consists of signals on the surface of Poincare sphere. If the signal points are uniformly distributed and
normalized to have the same average power, the minimum Euclidean distance of a 3-D constellation is much larger than that of a
2-D constellation. Computer simulation shows that the proposed OFDM has much improved error performance as compared with
the conventional system.
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Fig. 1. An example of 3-D constant envelop constellations. (a) 4 signal
points (b) 8 signal points
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Fig. 2. A block diagram of the 3-D OFDM



W38 A 2008 A|13H A5E

omg A FHANE 14
nk gep zﬂom 334 7
o FA7I= 2 QAER F
ny, = (n, n,n, )%‘ ”é‘_ﬂLo] 00]aL #4ko] o
7 REolRkaL 71

3

3

0% SYoln FUY 2T
pas

Mol 10— kong  kiny

k27 HZZO"]ZO Ny, My exp[ ]271'( N, + N

|

©

N -1

N,—1
— ZZ e*]‘Zsznz/Nz [ IZ r(nwnl)e*ﬂﬁk]"]ﬂ\fl .

ny =0 n, =0

Bz Au FoRdtsst ”H«l A T Al
o= 119 3o YeRd nie} o] 3349 Az F7he] X%
ot} A714 Dla,b)E AE o} b Abo]¢ v%:}a A&
Axkste grelth

z

‘ .
xy

07 3. 348 ASB7I0| YRt SEE HAils
Fig. 3. Demodulated subchannel signal in the 3-D signal space
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