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Transmit end

Receive end #1

Receive end #3

Receive end #2

FIG. 1 
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Transmit end Receive end

Reflection 
path

Direct path

FIG. 4 

Transmit end Receive end

S502: Determine a combination 
coefficient set based on the M pieces 

of first beam measurement data

S504: Determine a combined beam 
based on the combination coefficient 

set and M measurement beams

S501: M pieces of first beam measurement data

S503: Combination coefficient set

FIG. 5 
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Transmit end Receive end

S606: Determine a combination coefficient set based 
on the M pieces of first beam measurement data

S607: Combination coefficient set, M first signal-to-noise 
ratios, and estimated combination signal-to-noise ratio

S608: Determine a combined beam based on the 
combination coefficient set and the M 

measurement beams

S602: Determine N second signal-to-noise ratios based 
on the N pieces of second beam measurement data

S604: Determine M measurement beams based 
on the N second signal-to-noise ratios

S609: Determine, based on the M first signal-to-
noise ratios and the estimated combination 

signal-to-noise ratio, to use the combined beam 
or a target beam to perform data transmission

S605: M pieces of first beam measurement data

S603: N second signal-to-noise ratios

S601: N pieces of second beam measurement data

FIG. 6 



6/8 

T
ra

n
sm

it
 

en
d

R
ec

ei
v

e
 

en
d

D
at

a 
p

ac
k

et
 #

1
D

at
a 

p
ac

k
et

 #
2

D
at

a 
p

ac
k

et
 #

M

F
ee

d
b

ac
k

S
4

: 
D

et
er

m
in

e
 a

 c
o

m
b

in
ed

 b
ea

m
 

b
as

ed
 o

n
 t

h
e 

co
m

b
in

at
io

n
 

co
ef

fi
ci

en
t 

se
t 

an
d

 t
h

e 
M

 
m

e
as

u
re

m
en

t 
b

ea
m

s

B
ea

m
 #

1
B

ea
m

 #
2

B
ea

m
 #

M

F
IG

. 7
A

T
ra

n
sm

it
 

en
d

R
ec

ei
v

e
 

en
d

P
re

am
b

le

F
ee

d
b

ac
k

B
ea

m
 #

1
B

ea
m

 #
2

B
ea

m
 #

M

D
at

a
T

ra
in

in
g

 
fi

el
d

 #
1

T
ra

in
in

g
 

fi
el

d
 #

2
T

ra
in

in
g

 
fi

el
d

 #
M

..
.

T
im

e

T
im

e

T
im

e

T
im

e

S
1

: 
S

en
d

 M
 d

at
a 

p
ac

k
et

s 
th

ro
u

g
h

 M
 m

ea
su

re
m

en
t 

b
ea

m
s

S
2

: 
D

et
er

m
in

e
 a

 c
o

m
b

in
at

io
n

 c
o

ef
fi

ci
e

n
t 

se
t 

b
as

ed
 o

n
 t

h
e 

M
 d

at
a 

p
ac

k
et

s

T
h

ir
d

 d
at

a

S
5

: 
P

er
fo

rm
 d

a
ta

 
tr

an
sm

is
si

o
n

 t
h

ro
u

g
h

 
a 

ta
rg

et
 b

ea
m

 o
r 

th
e 

co
m

b
in

ed
 b

ea
m

S
1

: 
S

en
d

 M
 t

ra
in

in
g

 f
ie

ld
s 

in
 o

n
e 

d
at

a 
p

ac
k

et
 t

h
ro

u
g

h
 M

 m
ea

su
re

m
en

t 
b

ea
m

s

S
2

: 
D

et
er

m
in

e
 a

 c
o

m
b

in
at

io
n

 c
o

ef
fi

ci
e

n
t 

se
t 

b
as

ed
 o

n
 t

h
e 

M
 t

ra
in

in
g

 f
ie

ld
s

T
h

ir
d

 d
at

a

S
5

: 
P

er
fo

rm
 d

a
ta

 
tr

an
sm

is
si

o
n

 t
h

ro
u

g
h

 
a 

ta
rg

et
 b

ea
m

 o
r 

th
e 

co
m

b
in

ed
 b

ea
m

S
4

: 
D

et
er

m
in

e
 a

 c
o

m
b

in
ed

 b
ea

m
 

b
as

ed
 o

n
 t

h
e 

co
m

b
in

at
io

n
 

co
ef

fi
ci

en
t 

se
t 

an
d

 t
h

e 
M

 
m

e
as

u
re

m
en

t 
b

ea
m

s

F
IG

. 7
B

S
3

: 
F

ee
d

 b
ac

k
 

th
e

 c
o

m
b

in
at

io
n

 
co

ef
fi

ci
en

t 
se

t

S
3

: 
F

ee
d

 b
ac

k
 

th
e

 c
o

m
b

in
at

io
n

 
co

ef
fi

ci
en

t 
se

t



7/8 

T
ra

ns
m

it
 

en
d

R
ec

ei
ve

 
en

d

P
re

am
b

le

F
ee

db
ac

k

S
5:

 D
et

er
m

in
e 

a 
co

m
bi

ne
d 

be
am

 b
as

ed
 o

n 
th

e 
co

m
bi

na
ti

on
 

co
ef

fi
ci

en
t s

et
 a

nd
 t

he
 M

 
m

ea
su

re
m

en
t b

ea
m

s

B
ea

m
 

#1
B

ea
m

 
#2

B
ea

m
 

#M

T
ra

in
in

g 
fi

el
d 

#1
T

ra
in

in
g 

fi
el

d 
#2

T
ra

in
in

g 
fi

el
d 

#M
...

T
im

e

T
im

e

S
1:

 S
en

d 
M

 t
ra

in
in

g 
fi

el
ds

 in
 o

ne
N

D
P

 
th

ro
ug

h 
M

 m
ea

su
re

m
en

t b
ea

m
s

S
2:

 D
et

er
m

in
e 

a 
co

m
bi

na
ti

on
 c

oe
ff

ic
ie

nt
 s

et
 

ba
se

d 
on

 t
he

 M
 t

ra
in

in
g 

fi
el

ds

T
hi

rd
 

da
ta

N
D

P
A

N
D

P
(T

X
)

S
6:

 P
er

fo
rm

 d
at

a 
tr

an
sm

is
si

on
 th

ro
ug

h 
a 

ta
rg

et
 b

ea
m

 o
r 

th
e 

co
m

bi
ne

d 
be

am

S
3:

 P
er

fo
rm

 s
in

gu
la

r 
va

lu
e 

de
co

m
po

si
ti

on
 o

n 
ea

ch
 u

se
fu

l 
su

bc
ar

ri
er

 c
ha

nn
el

 to
 o

bt
ai

n 
a 

di
gi

ta
l 

do
m

ai
n 

w
ei

gh
t 

an
d 

a 
si

gn
al

-t
o

-n
oi

se
 r

at
io

H
ig

h 
fr

eq
ue

nc
y 

si
gn

al

L
ow

 
fr

eq
ue

nc
y 

si
gn

al

F
IG

. 8

S
4:

 F
ee

d 
ba

ck
 

th
e 

co
m

bi
na

ti
on

 
co

ef
fi

ci
en

t s
et



8/8 

Transceiver unit 910

Beam alignment training 
apparatus 900

Processing unit 920

FIG. 9 

Beam alignment training apparatus 1000

Processor 
1010

Memory 
1020

Transceiver 
1030

FIG. 10 

Logic circuit 1110

Input/Output interface 
1120

Chip system 1100

FIG. 11 


