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Acquire a first data stream, where the first data stream includes multiple /\8/3010
coded data symbols

!

Perform an N-dimensional orthogonal transformation on the first data stream /\8/3 020
to obtain an orthogonally transformed first data stream, where N > 2

'

Perform a modulation processing on the orthogonally transformed first data /\3/3 030
stream to obtain a first radio frequency signal

!

Send the first radio frequency signal /\8/3040
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Acquire a first data stream, where the first data stream includes multiple
coded data symbols

!

Map each bit of data symbol in the first data stream into at least two bits of
data symbols to obtain a sequence expanded first data stream

!

Perform the N-dimensional orthogonal transformation on the sequence
expanded first data stream to obtain an expanded and orthogonally
transformed first data stream, where N>2

'

Perform a modulation processing on the orthogonally transformed first data
stream to obtain a first radio frequency signal

!

Send the first radio frequency signal
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Acquire a first data stream, where the first data stream includes multiple
coded data symbols

Y

Perform an N-dimensional orthogonal transformation on the first data stream
to obtain an orthogonally transformed first data stream, where N > 2

Y

Map each bit of data symbol in the orthogonally transformed first data stream
into at least two bits of data symbols to obtain an expanded and orthogonally
transformed first data stream

Y

Perform a modulation processing on the orthogonally transformed first data
stream to obtain a first radio frequency signal

Y

Send the first radio frequency signal
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Receive a first radio frequency signal, where the first radio frequency signal
includes multiple data symbols subjected to an N-dimensional orthogonal
transformation processing, and N > 2

v

Perform a modulation processing on the first radio frequency signal to obtain
a demodulated first data stream

v

Perform an N-dimensional inverse orthogonal transformation on the
demodulated first data stream to obtain an inverse orthogonally transformed
first data stream

v

Detect the inverse orthogonally transformed first data stream to obtain a first
data stream

FIG. 8



7/11

Receive a first radio frequency signal, where the first radio frequency signal
includes multiple data symbols subjected to an N-dimensional orthogonal
transformation processing, and N > 2

!

Perform a modulation processing on the first radio frequency signal to obtain
a demodulated first data stream

!

Inversely map each at least two bits of data symbols in the demodulated first
data stream into one bit of data symbol to obtain a sequence de-expanded
first data stream

!

Perform an N-dimensional inverse orthogonal transformation on the sequence
de-expanded first data stream to obtain a de-expanded and inverse
orthogonally transformed first data stream

!

Detect the inverse orthogonally transformed first data stream to obtain a first
data stream
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Receive a first radio frequency signal, where the first radio frequency signal
includes multiple data symbols subjected to an N-dimensional orthogonal
transformation processing, and N > 2

!

Perform a modulation processing on the first radio frequency signal to obtain
a demodulated first data stream

!

Perform an N-dimensional inverse orthogonal transformation on the
demodulated first data stream to obtain an inverse orthogonally transformed
first data stream

!

Inversely map each at least two bits of data symbols in the inverse
orthogonally transformed first data stream into one bit of data symbol to obtain
the de-expanded and inverse orthogonally transformed first data stream

!

Detect the inverse orthogonally transformed first data stream to obtain a first
data stream

FIG. 10
, NI
i N-d1rnen_|_> Sub- M- DAC
Transmit- Seriall | _sional ; dimen| [P | cyelic and
to [ carrier el Y
ted signal > para orthol- mapp - o gg@?x —> radio
- - ; addition
symbol llel _>tr§1(1):§)r—-l_> ing il[())gf}l serial frequ
mation K ) -eney
Sub-
- <« =
p I\I;cilé?llﬁnj carrier M- Serial Radio
Recovered | [y .. 1?2?_4— inverse demap | |dimen iga Cyclic frequ
informationf< _tion €1 to ortho- -ping - para- € prefix [€-ency
symbol seriall T gontgl <-L and sional | %15 removal and
transfor- i-
mation Z(:tlfol:l «| DFT 1 ADC

FIG. 11



9/11

. > >
Serial| |Seq N-dlmenr Sub- M- Para DAC
Transmit- N u- N -sional . dimen | Cvelic and
ted signal > ;(r)a- e?c;n ortho- E?;ﬂef - I%gl > pgleﬁx > radio
symbol plll > DA} gonal L PP~ | sional 1| [additionf | frequ \l\
e -sion | " ltransfor- ing | I\DpT _)serla ene
mation Y
Sub-
: | ]
Sequd N-dimen| M carrier|[ | M- _ Radio /]/
Para- q -sional : Seriall | Cveli
Recovered ence | inverse demap| [dimen yelic frequ
. . Detec| _ | llel [ B . to refix
informationje] .: de- ortho- -ping - <« P < -ency
-tion to . para-| [removal
symbol serial[€]eXPa-1€ gonal and sional llel and
nded tl’al’leOI‘-<.|—equa]i_ | DFT le ADC
mation .
zation
FIG. 12
> >
1 [N-dimen Pl sun. | | M- DAC
Transmit- Sej[nal -sional _)Sequ- carrier| |dimen Pﬁ‘r‘i" Cyclic and
ted signal a(r)a- ortho- C?C;n - tg > prefix [P radio
symbol para- o} gonal | f°XP MapPP~| 1 sional ; addition| | frequ
llel | "ltransfor-| ~|-sion ing DET serial
mation i > -ency
Sub-
N-dimen call*lrier T M- [ Radio ‘/]/
Para-| | -sional | [S€du- : Seriall | Cyeli
Recovered o inverse je ence demap| |dimen yelic frequ
. . Detec| _ | llel : to prefix
informationj«- i ortho- de- -ping - N € -ency
-tion to . para-| [removal
symbol seriall€ gonal jeexpa- and sional el and
transfor- nded equali-led DFT e ADC
mation .
zation
FIG. 13
141 142 143 144
Data Orthogonal Signal Sienal sendin
acquisition transformation modulation & module &
module module module

FIG. 14




10/11

151 152 153 154
Signal Signal Olitl?‘?egr(s):al Data
receiving modulation transformation acquisition
module module module module
FIG. 15
162 163
Memory Transmitter
161
Processor

FIG. 16




11/11

172 173
Memory Receiver
171
Processor

FIG. 17



