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[FIG. 2]

Non-APSTA 1 Non-AP STA 2
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[FIG. 5]

Obtain a constellation point probability distribution P, of constellation s101
shaping in a modulation scheme, where a number R of constellation
points in the constellation point probability distribution P, is equal to a
modulation order M of the modulation scheme

A 4

Encode a binary bitstream via a constant composition distribution S102
matcher based on the constellation point probability distribution P,, to
obtain a plurality of bit sequences with an equal length

A 4

Perform bitwise combination on the plurality of bit sequences with the 103
equal length, and then one-to-one map combination results to the
constellation points in the modulation scheme, to obtain a constellation
(or a waveform) after constellation shaping

[FIG. 6A]
Optimal communication .
- @ Uniform
distribution
Communication | NA
performance I A, 1 Cp=1.08 (16QAM)
Optimal Co=1.25 (64QAM)
joint
___________________________________________ C():l
Optimal sensing

Sensing performance

Determine a constellation point probability
range based on the communication performance
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[FIG. 6B]
Optimal communication )
® Uniform
distribution
o Co=1.28 (16QAM)
ngﬁlﬁ;ﬁﬁ)n Co=1.45 (64QAM) i : Cy=1.08 (16QAM)
P Co=1.25 (64QAM)
i i "\ Optimal joint
Ay Co=1
i | | 1 Optimal sensing
Sensing performance
Determine a constellation point probability
range based on the sensing performance
[FIG. 7]

All constellation points have
a same probability of 0.0156

All constellation points have O o o o O o o O

a same probability of 0.0625

o o o O O O O O O o O O

O O O O

O O O O

O O O O

16QAM constellation
diagram under optimal
communication performance

O O O O O O O O
O O O O O O O O

64QAM constellation diagram under
optimal communication performance

O
O
O
O
O
O
O
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[FIG. §]
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[FIG. 10A]

16QAM constellation diagram after a
trade-off between communication
performance and sensing performance

[FIG. 10C]

64QAM constellation diagram after a
trade-off between communication
performance and sensing performance
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[FIG. 10B]
o o
o o
o o
o o

16QAM constellation diagram
after constellation shaping

[FIG. 10D

¢
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64QAM constellation diagram

after constellation shaping
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[FIG. 11]

Obtain a constellation point probability distribution P, of constellation
shaping in a modulation scheme, where probabilities of constellation
points in the constellation point probability distribution P, are the same,
and a number of the constellation points R in the constellation point
probability distribution P, is less than a modulation order M of the
modulation scheme

P S201

A 4

Encode a binary bitstream via a constant composition distribution
matcher based on the constellation point probability distribution P,, to
obtain symbol sequences

A 4

One-to-one map the symbol sequences to the constellation points in the
modulation scheme, to obtain a constellation (or a waveform) after
constellation shaping
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[FIG. 13A]

16QAM constellation diagram after a
trade-off between communication
performance and sensing performance
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[FIG. 13B]
o

o o

o o
o o

16QAM constellation diagram
after constellation shaping



[FIG. 14A]

Step 1

12/19

Obtain a constellation point probability distribution P, under a |
trade-off (Trade-off)/compromise between communication
performance and sensing performance through joint
optimization of a fourth-order moment and a communication
achievable rate that are obtained after probability weighting of
constellations in M-QAM

Determine an output length m of a CCDM and numbers of
times {sy, Sy, ..., g} that constellation points appear in an
output sequence whose length is m

Whether
a number of the
constellation points after
optimization is consistent with (or the same
as) a number of original
constellation
points

Yes

TO TO

FIG. 14B FIG. 14C
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[FIG. 14B]
CONT.
FROM
FIG. 14A
Determine a number of parallel CCDMs N (equal to
M), and calculate probabilities that bits (B, B, ...,
Bu) of all the constellation symbols are "0" in the
output sequence
{fm —n m—n, m—ry |
" m  om 7 m |
Step 2-1
________________________________________ g EE
Calculate an input length of each
parallel CCDM:
Step 3-1 k;=floor(log,K;)
__________________________________________ e
k, bits ky bits
Y A 4 v \ 4
CCDM CCDM
m m
OOl...Oll:Fbits bits%:lll"'loo
\ 4 v

Each parallel CCDM encodes a random binary
sequence (for example, for a uniform distribution)
whose input length is k;, to output a binary sequence
whose length is m. Then, perform bitwise (that is, By,
B.,, ..., By) combination on binary sequences output
by the N (=M) parallel CCDMs, and one-to-one map
combination results to the constellation points

y

A constellation point probability distribution after
constellation shaping is P,
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[FIG. 14C]

CONT.
FROM
FIG. 14A

|

Determine an input length m bits of the
CCDM and output symbol sequences whose
lengths are m

bnci...ehol b m symbols

A
One-to-one map the symbol sequences
output by the CCDM to the corresponding
constellation points, to obtain a probability
distribution

55,
PA:{_
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momm j
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[FIG. 15]
First Second
communication communication
apparatus apparatus

S301: Generate a message A, where the
message A includes first information,
and the first information indicates a
probability of one or more constellation
points of constellation shaping

S302: Send the message A

S303: Process the message A to
obtain the probability of the one or
more constellation points of
constellation shaping

S304: Send a fourth message

S305: Process the fourth message :
based on the probability of the one or |
more constellation points of '
constellation shaping indicated by the |
first information, to obtain a sensing |
result and data :
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[FIG. 18]

First
communication
apparatus

S401: Generate a PPDU, where the
PPDU includes a physical layer header,
the physical layer header includes first

mformation, and the first information
indicates a probability of one or more
constellation points of constellation
shaping of the PPDU

S402: Send the PPDU

Second
communication
apparatus

|-
>

S403: Process the PPDU based on the
first information, to obtain a sensing
result and data

[FIG. 19]

Transceiver unit

10

Processing unit

20

Communication apparatus




19/19

[FIG. 20]
Communication apparatus
1001 1003
- /
Processor : Memory :
simins] i
I _| _______
[T - ———— |
[ Transceiver | 1002
——————— |
|| Control o
1 circuit | |
I - |
|
| L Antenna o
|
[FIG. 21]
- d 901
e g Logic circuit
~ 902

Interface




