w0 2022/016657 A1 |0 00000 KO0 0 O 0

(12) RBEFSIEF AR 2R ERBRIE
(19) tH SR ENIR F=ALLR 2R = 00O

T = : _ _
.. :/\}jﬁEl :ﬁ( (10) Bl S
(43) Bbm 2 2022/016657 Al
2022 1 A 27 H 27.01.2022) WIPOIPCT WO 2022/01665
(5 FEfrEFHES: 7R NI B 800 5 # K ¥, Shanghai 200240 (CN).
HO4B 7/0413 (2017.01)  HO4B 7/0456 (2017.01) % 4 (SHU, Feng): 1[5 I ¥ 117 1 17 (X %% 1] B
HO4B 7/0426 (2017.01) 8002, Shanghai 200240 (CN).
@D EFRERIFS: PCT/CN2020/111230 (74) {KIEA: | 5 {8 B2 4 40 30 7= ) & =
@2 EFFEIEA: 2020 4E 8 H 26 [ (26.08.2020) A IR 2 5] (SHANGHAI BRIDGE INTELLECTUAL
o ‘ PROPERTY AGNECY CO.,LTD.); F [E L ¥ T
(25) HBiFiES: H3C Jb HE VP ¥ 585 %5 A B 23 #% 4 BE ¥, Shanghai
(20) R MIES: i 200232 (CN).
(30) fiL5EH: @D fEERER (FRoA Y, Zokd MR ok B
202010707389.9  20204E7H21H (21.07.2020) CN {R#) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,

BIH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HIN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,

(7)) HiE A £i8 X i@ X F (SHANGHAI JIAO TONG
UNIVERSITY) [CN/CN]; HE BT AT X R
%8005 HITHF= A, Shanghai 200240 (CN).

(72) ZEAA: R 7k & (WU, Yongpeng); ' [E F i 17 LR,LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
B AT X AR 1] 2 800 5 £ R 5, Shanghai 200240 MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
(CN). % 78 (FENG, Jie); P [E L ¥ 17 % 17 X PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,

(54) Title: MIMO TRANSMISSION METHOD FOR DISCRETE MODULATION SIGNALS
(54) REABRFR: —FEHURHIE SMIMOfEH 5 i%

|

|

|

|

|

|

|

| AA  Transmitter

| BB Edge distribution of each path
- : CC Joint optimization x, G

L - " T | DD Pre-coding matrix G

|
¥ o
- |

|

|

|

|

|

|

|

|

EE Signal source bitstream
FF Channel coding
GG Interweaving

. ASK R —
B o R TR
Pati i [k EE
GG M N M
. HH 2

HH ASK modulation
1] Pre-coding

£

(57) Abstract: Provided is a MIMO transmission method for discrete modulation signals. The main feature of said method is to jointly
optimize signal source distribution and a precoding matrix so as to maximize the mutual information of symbol vectors between a
transmitting end and a receiving end, so as to enable the transmission rate to approach the Shannon limit. When the current precoding
matrix G is determined, during optimization of the distribution of signal source vectors x the signal source entropy is maximized
by means of Lagrange multiplication; when the current signal source vector distribution is determined, during optimization of the
precoding matrix G the mutual information between transmitting and receiving vectors is maximized by means of gradient descent. A
transmission rate approaching the Shannon limit is achieved in a MIMO scenario by jointly optimizing the signal source distribution
and the precoding matrix. The transmitting end determines the edge distribution of each symbol and then uses probability amplitude
forming technology for non-uniform modulation. On the basis of the existing single-path probability amplitude shaping technology
combined with the characteristics of a MIMO system, the present invention theoretically achieves the maximum error-free transmission
rate for a MIMO scenario.
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