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FIG. 1

W S201

determining a first beam of a first transmission layer

v

determining codebook coefficients configured for constructing an 8-antenna S202
port codebook, wherein the codebook coefficients comprise first co-phase /

coefficients and an inter-panel compensation factor

v

S203

determining, according to the first beam and the codebook coefficients, an /
L-layer codeword of the 8-antenna port multi-antenna panel

FIG. 2
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determining a first beam of a first transmission layer

v

determining codebook coefficients configured for constructing an 8-antenna
port codebook, wherein the codebook coefficients comprise first co-phase

coefficients and an inter-panel compensation factor

v

determining a second beam orthogonal to the first beam

|/

\ 4
determining, according to the first co-phase coefficients, second co-phase
coefficients that are able to make codewords orthogonal

/

A 4

in a case of inter-panel fully coherence transmission, determining a first
candidate codeword and a second candidate codeword by combining the
first beam with the first co-phase coefficients and the second co-phase
coefficients respectively

A 4

determining a third candidate codeword and a fourth candidate codeword by
combining the second beam with the first co-phase coefficients and the
second co-phase coefficients respectively

A 4

determining a first codeword of each transmission layer according to
orthogonality of the first candidate codeword, the second candidate

codeword, the third candidate codeword and the fourth candidate codeword

A 4

determining a second codeword of the L-layer codeword of the 8-antenna
port multi-antenna panel for the n,-th antenna panel according to the inter-
panel compensation factor of the n,-th antenna panel and the first codeword

FIG. 3
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| S301

W S302

S303

S304

S305
/

S306

S307

S308



determining a first beam of a first transmission layer

v

determining codebook coefficients configured for constructing an 8-antenna
port codebook, wherein the codebook coefficients comprise first co-phase

coefficients and an inter-panel compensation factor

/

v

determining a second beam orthogonal to the first beam

|/

A 4

in a case of inter-panel non coherence transmission and a count of antenna

panels being 2, determining a first candidate codeword by combining the
first beam with the first co-phase coefficients; determining a third candidate
codeword by combining the second beam with the first co-phase coefficients

A 4

for the first transmission layer and a second transmission layer being
transmitted on the first antenna panel, determining one candidate codeword
of the first candidate codeword and the third candidate codeword as a first
codeword of the first transmission layer;
determining the other candidate codeword of the first candidate codeword
and the third candidate codeword as a first codeword of the second
transmission layer

%

A 4

for a third transmission layer and a fourth transmission layer being
transmitted on a second antenna panel, determining a second codeword of
the third transmission layer corresponding to the second antenna panel by
multiplying the inter-panel compensation factor of the second antenna panel
by the first codeword of the first transmission layer;
determining a second of the fourth transmission layer corresponding to the
second antenna panel by multiplying the inter-panel compensation factor of
the second antenna panel by the first codeword of the second transmission
layer

FIG. 4
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| S401

S402

5403

S404

S405

S406



determining a first beam of a first transmission layer

v

port codebook, wherein the codebook coefficients comprise first co-phase
coefficients and an inter-panel compensation factor

determining, according to the first co-phase coefficients, second co-phase
coefficients that are able to make codewords orthogonal

A 4
in a case of inter-panel non coherence transmission and a count of antenna
panels being 2, determining a first candidate codeword by combining the
first beam with the first co-phase coefficients; determining a second
candidate codeword by combining the first beam with the second co-phase
coefficients

A
for the first transmission layer and a second transmission layer being

among the first candidate codeword and the second candidate codeword as a
first codeword of the first transmission layer; determining the other
candidate codeword among the first candidate codeword and the second
candidate codeword as a first codeword of the second transmission layer

y

transmitted on the first antenna panel, determining one candidate codeword J

for a third transmission layer and a fourth transmission layer being
transmitted on a second antenna panel, determining a second codeword of
the third transmission layer corresponding to the second antenna panel by
multiplying the inter-panel compensation factor of the second antenna panel
by the first codeword of the first transmission layer; determining a second of
the fourth transmission layer corresponding to the second antenna panel by

multiplying the inter-panel compensation factor of the second antenna panel
by the first codeword of the second transmission layer

FIG. 5
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W S501

determining codebook coefficients configured for constructing an 8-antenna ) S502

) 503

S504

S505

S506



determining a first beam of a first transmission layer

| ) S601

v

determining codebook coefficients configured for constructing an 8-antenna
port codebook, wherein the codebook coefficients comprise first co-phase

coefficients and an inter-panel compensation factor

W S602

v

in a case of inter-panel non coherence transmission and a count of antenna
panels being 4, determining a first candidate codeword by combining the
first beam with the first co-phase coefficients

S603

A 4

for the first transmission layer being transmitted on the first panel,
determining the first candidate codeword as the first codeword of the first
transmission layer

S604

A 4

determining the second codeword of a transmission layer corresponding to
the ny-th antenna panel by multiplying the inter-panel compensation factor
of the n4-th antenna panel by the first codeword of the first transmission
layer

S605

FIG. 6
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determining a first beam of a first transmission layer

A

determining codebook coefficients configured for constructing an 8-antenna
port codebook, wherein the codebook coefficients comprise first co-phase

coefficients and an inter-panel compensation factor

// S702

'

determining a second beam orthogonal to the first beam

// S703

v

in case of inter-panel partial coherence transmission, antenna panels being
divided into two groups, each group comprising two antenna panels, and
coherence transmission being performed between antenna panels in each
group, determining a first candidate codeword by combining the first beam
with the first co-phase coefficients, and determining a third candidate
codeword by combining the second beam with the first co-phase coefficients

S704

A

for the first transmission layer and a second transmission layer being
transmitted on the first antenna panel, determining one candidate codeword
among the first candidate codeword and the third candidate codeword as a
first code word of the first transmission layer; determining the other
candidate codeword among the first candidate codeword and the third
candidate codeword as a first codeword of the second transmission layer

S705

A

in a case where the first antenna panel is in a first group, for an nj-th antenna
panel in the first group, obtaining a second codeword of the first

transmission layer corresponding to the nj-th antenna panel by multiplying

an inter-panel compensation factor of the nj-th antenna panel and the first

codeword of the first transmission layer;
obtaining a second codeword of the second transmission layer
corresponding to the nj-th antenna panel by multiplying an inter-panel
compensation factor of the nj-th antenna panel and the first codeword of the
second transmission layer

S706

A

for an ng-th antenna panel in a second group, obtaining a second codeword
of a third transmission layer corresponding to the ng-th antenna panel by
multiplying an inter-panel compensation factor of the ng-th antenna panel
and the first codeword of the first transmission layer; obtaining a second
codeword of the fourth transmission layer corresponding to the ng-th
antenna panel by multiplying an inter-panel compensation factor of the ng-
th antenna panel and the first codeword of the second transmission layer

S707

FIG. 7
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determining a first beam of a first transmission layer

| S801

y

determining codebook coefficients configured for constructing an 8-antenna
port codebook, wherein the codebook coefficients comprise first co-phase

coefficients and an inter-panel compensation factor

W S802

v

determining a second beam orthogonal to the first beam

) S803

v

determining, according to the first co-phase coefficients, second co-phase
coefficients that are able to make codewords orthogonal

S804
/

in case of inter-panel partial coherence transmission, antenna panels being

divided into two groups, one of which comprising three antenna panels, and

coherence transmission being performed between the three antenna panels

in the group, determining a first candidate codeword by combining the first
beam and the first co-phase coefficients

S805

/

A

for the first transmission layer being transmitted on the first antenna panel,
determining the first candidate codeword as a first codeword of the first
transmission layer

A
determining a second candidate codeword by combining the first beam with
the second co-phase coefficients; determining a third candidate codeword by

S806
L/

S807

_/

combining the second beam with the first co-phase coefficients

A

obtaining second codewords of remaining transmission layers by
multiplying the inter-panel compensation factor of the ng-th antenna panel
by the first codeword of the first transmission layer, the second candidate
codeword and the third candidate codeword respectively

S808

FIG. 8
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determining a first beam of a first transmission layer

| S901

v

determining codebook coefficients configured for constructing an 8-antenna

port codebook, wherein the codebook coefficients comprise first co-phase
coefficients and an inter-panel compensation factor

W S902

in a case where L<4, determining, according to the first beam and the
codebook coefficients, a four-layer codeword of the 8-antenna port multi-
antenna panel

S903

A 4

generating the L-layer codeword of the 8-antenna port multi-antenna panel
by selecting any L columns of vectors from the four-layer codeword of the
8-antenna port multi-antenna panel

S904

FIG. 9

receiving indication information sent by a network device

W S1001

v

determining the target precoding matrix corresponding to the uplink

transmission from the L-layer codeword of the 8-antenna port multi-antenna

panel for uplink MIMO transmission

W S1002

v

precoding the PUSCH based on the target precoding matrix and sending the
precoded PUSCH to the network device

$1003
/

FIG. 10

to a terminal device, wherein the indication information instructs the
terminal device to determine a target precoding matrix corresponding to
uplink transmission from an L-layer codebook of the 8-antenna port multi-

antenna panel for uplink MIMO transmission

determining indication information, and sending the indication information

N S1101

v

receiving a PUSCH transmission sent by the terminal device, in which, the
PUSCH transmission is obtained by precoding by the terminal device based

on the target precoding matrix

| ) S1102

FIG. 11
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communication apparatus

transceiver Veum 1201
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processing — 1202
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FIG. 12

communication apparatus
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FIG. 13

chip

—— 1401
processor

—— 1402
interface
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memory

FIG. 14
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