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(57) ABSTRACT 

Example transmission methods and apparatus are described. 
One example method includes: determining, by a network 
device, downlink control information (DCI), wherein the 
DCI includes a first request field. The first request field 
indicates sending reference signal from the network device 
to a terminal device, and the first request field triggers the 
terminal device to report a measurement result of the refer­
ence signal to the network device. The measurement result 
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includes channel state information (CSI) and/or beam state 
information (BSI). The DCI is sent by the network device to 
the terminal. 
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TRANSMISSION METHOD, NETWORK 
DEVICE, AND TERMINAL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of U.S. patent applica­
tion Ser. No. 16/441,938, filed on Jun. 14, 2019, which is a 
continuation oflntemational Application No. PCT/CN2018/ 
091508, filed on Jun. 15, 2018, which claims priority to 
Chinese Patent Application No. 201710459498.1, filed on 
Jun. 16, 2017. All of the afore-mentioned patent applications 
are hereby incorporated by reference in their entireties. 

TECHNICAL FIELD 

This application relates to the communications field, and 
more specifically, to a transmission method, a network 
device, and a terminal. 

BACKGROUND 

In an existing system, a terminal performs channel esti­
mation by using a reference signal sent by a network device, 
and after obtaining state information of a downlink channel, 
the terminal feeds back the channel state information (CSI) 
to the network device. For example, the terminal may feed 
back a precoding matrix index (PMI), a rank index (RI), and 
a channel quality index (CQI) to the network device, and the 
network device sends data based on the information. 

In addition, the network device may perform beam man­
agement by using a reference signal. The network device 
repeatedly sends the reference signal in different time units, 
and the terminal performs receive beam training in different 
time units by using different receive beams (beam). In this 
case, the terminal does not need to report a measurement 
result of the reference signal. 

In an existing Long Term Evolution (LTE) standard, 
sending of aperiodic reference signals and reporting of 
aperiodic measurement results are jointly triggered. In such 
a mechanism in which reporting is jointly triggered, 
resources required for reporting the measurement result are 
allocated while the measurement result is triggered. How­
ever, ifthe measurement result does not need to be reported, 
a resource waste is caused by the prior-art method. 

SUMMARY 

This application provides a transmission method, a net­
work device, and a terminal, to save resources. 

According to a first aspect, a transmission method is 
provided. The method includes: determining, by a network 
device, downlink control information (DCI), wherein the 
DCI includes a first request field, information in the first 
request field is only used to instruct to send a first reference 
signal on a first resource, or the information in the first 
request field is used to instruct to send the first reference 
signal on the first resource and instruct a terminal to report 

2 
synchronization signal (PSS), a channel state information 
reference signal (CSI-RS), or a demodulation reference 
signal (DMRS). 

The PSS and/or the SSS may be sent in a form of an SS 
block. That is, the PSS, the SSS, and a physical broadcast 
channel (PBCH) are sent at different time in an SS block, or 
the PSS and/or the SSS may not be sent in an SS block, that 
is, the PSS and/or the SSS may be separately sent. 

Optionally, in this application, the first request field may 
10 be a CSI request field (value of CSI request field) in an 

existing DCI format. In the existing DCI format, the DCI 
format can be less modified and better compatible with the 
prior art. 

15 
According to the transmission method in this application, 

when the terminal does not need to report a measurement 
result of a reference signal (for example, the first reference 
signal), the network device instructs the terminal not to 
report the measurement result. Because the terminal does 

20 not need to report the measurement result, the network 
device does not allocate a resource to the terminal for 
reporting the measurement result, so that the resource can be 
saved. 

In a possible implementation, a format of the DCI is a first 
25 format, and the DCI satisfying the first format is used for 

downlink data transmission; and the information in the first 
request field is only used to instruct to send the first 
reference signal. 

In a possible implementation, the format of the DCI is a 
30 second format, and the DCI satisfying the second format is 

used for uplink data transmission; and the information in the 
first request field instructs to send the first reference signal 
and instructs the terminal to report the measurement result of 

35 
the first reference signal. 

In a possible implementation, the first format may alter­
natively be a newly-defined DCI format (for example, 
denoted as a third format). The third format is different from 
the existing DCI format, and the DCI satisfying the third 

40 format may include only the first request field and a sched­
uling information field, or may include only the first request 
field. Information in the scheduling information field is used 
to indicate downlink data scheduling information of the 
terminal. The terminal can determine, based on the infor-

45 mation in the scheduling information field, a resource that is 
occupied by downlink data sent by the network device. 

In this embodiment, the first request field in the DCI may 
trigger reporting of the CSI, or the first request field in the 
DCI may trigger reporting of the BSI, or the first request 

50 field in the DCI triggers reporting of both the CSI and the 
BSI. Specific state information that needs to be reported by 
the terminal may be configured by using higher layer 
signaling. In other words, the network device may configure, 
by using the higher layer signaling, the specific state infor-

55 mation to be reported by the terminal. When determining, 
according to an instruction of the first request field in the 
DCI, that the measurement result needs to be reported, the 
terminal reports the measurement result according to an 

a measurement result of the first reference signal on the first 
resource, and the measurement result includes channel state 60 

information CSI and/or beam state information (BSI); and 
sending, by the network device, the DCI to the terminal. 

instruction of the higher layer signaling. 
Optionally, the higher layer signaling in this application 

may be radio resource control (RRC) signaling or Media 
Access Control control element (MAC CE) signaling. 

Herein, the beam state information BSI may include 
information such as reference signal received power 
(RSRP), a beam index, or an identity (ID). 

Optionally, in this application, the first reference signal 
may be a secondary synchronization signal (SSS), a primary 

According to the transmission method in this embodiment 
of this application, depending on whether the terminal needs 

65 to report the measurement result, the network device may 
trigger, by selecting different DCis, the terminal to perform 
a corresponding operation. Compared with a prior-art solu-
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tion in which the terminal can be instructed only by a UL 
grant-related DCI, the method improves flexibility of the 
DCI. 

In a possible implementation, the first resource is a first 
reference signal resource set in S first reference signal 
resource sets; or 

the first resource is a first reference signal resource or a 
group of first reference signal resources in the first reference 
signal resource set, wherein 

4 
downlink control information DCI sent by a network device, 
wherein the DCI includes a first request field, information in 
the first request field is only used to instruct to send a first 
reference signal on a first resource, or the information in the 
first request field is used to instruct to send the first reference 
signal on the first resource and instruct the terminal to report 
a measurement result of the first reference signal on the first 
resource and the measurement result includes channel state 
information CSI and/or beam state information BSI; and 

the first reference signal resource set includes N groups of 
first reference signal resources, a group of first reference 
signal resources includes at least one first reference signal 
resource, and both S and N are integers greater than or equal 

10 determining, by the terminal based on the DCI, whether to 
report the measurement result. 

to 1. 
In a possible implementation, the first request field occu- 15 

pies flog2 (T)l bits, a value ofT is any one ofS, S+l, SN, and 
SN+l, and r l represents rounding up. 

Optionally, the S first reference signal resource sets may 
be configured by the network device for the terminal by 
using at least one of higher layer signaling, layer 2 signaling, 20 

and layer 1 signaling. A layer 2 herein means a MAC layer, 
and a layer 1 is a physical layer. 

Optionally, in this application, the first resource triggered 
by the DCI, for example, the 1st reference signal resource in 
the 1st first reference signal resource set, or the first reference 25 

signal resource set, may be information such as a location of 
the first reference signal, a quantity of ports for sending the 
first reference signal, and port numbers of the ports for 
sending the first reference signal. 

In a possible implementation, the method may further 30 

include: sending, by the network device, power information 
to the terminal, wherein the power information is used by the 
terminal to determine transmit power of the first reference 
signal. 

Further, the network device may send the power infor- 35 

mation by using a broadcast channel, system information, or 
higher layer signaling. 

The terminal may determine the transmit power of the 
first reference signal based on the power information, so that 
the terminal may control uplink power based on the transmit 40 

power of the first reference signal, thereby improving accu­
racy of a channel measurement result. 

In a possible implementation, the power information is 
used to indicate a power ratio of the first reference signal to 
a second reference signal. 

Optionally, the second reference signal may be an SSS. 
In a possible implementation, the sending of the first 

reference signal and the reporting of the measurement result 
satisfy the following condition: 

45 

Optionally, in this application, the first reference signal 
may be an SSS, a PSS, a CSI-RS, or a demodulation 
reference signal. 

The PSS and/or the SSS may be sent in a form of an SS 
block. That is, the PSS, the SSS, and a physical broadcast 
channel PBCH are sent at different time in an SS block, or 
the PSS and/or the SSS may not be sent in an SS block, that 
is, the PSS and/or the SSS may be separately sent. 

Optionally, in this application, the first request field may 
be a CSI request field (value of CSI request field) in an 
existing DCI format. In the existing DCI format, the DCI 
format can be less modified and better compatible with the 
prior art. 

According to the transmission method in this application, 
when the terminal does not need to report a measurement 
result of a reference signal (for example, the first reference 
signal), the network device instructs the terminal not to 
report the measurement result. Because the terminal does 
not need to report the measurement result, the network 
device does not allocate a resource to the terminal for 
reporting the measurement result, so that the resource can be 
saved. 

In a possible implementation, a format of the DCI is a first 
format, and the DCI satisfying the first format is used for 
downlink data transmission; and the information in the first 
request field is only used to instruct to send the first 
reference signal. 

In a possible implementation, the format of the DCI is a 
second format, and the DCI satisfying the second format is 
used for uplink data transmission; and the information in the 
first request field instructs to send the first reference signal 
and instructs the terminal to report the measurement result of 
the first reference signal. 

Y~X+Z, 

wherein X represents a delay between triggering of the 
sending of the first reference signal and completion of the 
sending of the first reference signal, Y represents a delay 
between triggering of the reporting of the measurement 
result and completion of the reporting of the measurement 
result, Z is a predefined value, X, Y, and Z each are greater 
than or equal to 0, and X is configurable. Optionally, X may 
alternatively be a predefined value, and Z is configurable. 

According to the transmission method in this embodiment 
of this application, depending on whether the terminal needs 
to report channel quality information, the network device 
may trigger, by selecting different DCis, the terminal to 
perform a corresponding operation. Compared with a prior-

50 art solution in which the terminal can be instructed only by 
a UL grant-related DCI, the method improves flexibility of 
the DCI. 

55 

The network device may determine, based on the fore- 60 

going formula, whether a measurement report currently sent 

In a possible implementation, the first resource is a first 
reference signal resource set in S first reference signal 
resource sets; or 

the first resource is a first reference signal resource or a 
group of first reference signal resources in the first reference 
signal resource set, wherein 

the first reference signal resource set includes N groups of 
first reference signal resources, a group of first reference 
signal resources includes at least one first reference signal 
resource, and both S and N are integers greater than or equal 
to 1. 

by the terminal is a measurement report for a first reference 
signal that is last sent by the network device. In this way, the 
network device may send data by using a latest measurement 
result, thereby improving transmission performance. 

In a possible implementation, the first request field occu-
65 

pies I log2 (T) l bits, a value of T is any one of S, S+ 1, SN, According to a second aspect, a transmission method is 
provided. The method includes: receiving, by a terminal, and SN+l, and I l represents rounding up. 
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Optionally, the S first reference signal resource sets may 
be configured by the network device for the terminal by 
using at least one of higher layer signaling, layer 2 signaling, 
and layer 1 signaling. A layer 2 herein means a MAC layer, 
and a layer 1 is a physical layer. 

Optionally, in this application, the first resource triggered 

6 
puter program, so that a system performs the method accord­
ing to the first aspect or any possible implementation of the 
first aspect. 

According to a sixth aspect, a terminal is provided. The 
terminal includes a transceiver, a memory, and a processor. 
The memory is configured to store a computer program, and 
the processor is configured to invoke the computer program 
from the memory and execute the computer program, so that 
a system performs the method according to the second 

by the DCI, for example, the 1st first reference signal 
resource set, the 1st first reference signal resource in the first 
reference signal resource set, or the 1st group of first refer­
ence signal resources in the first reference signal resource 
set, may be information such as a time-frequency resource 
location of the first reference signal, a quantity of ports for 
sending the first reference signal, and port numbers of the 
ports for sending the first reference signal. 

10 aspect or any possible implementation of the second aspect. 
According to a seventh aspect, a computer readable 

storage medium is provided. The computer readable storage 
medium is configured to store a computer program, wherein 
the computer program includes instructions used to perform 

In a possible implementation, the method may further 
include: receiving, by the terminal, power information sent 
by the network device; and determining, by the terminal, 
transmit power of the first reference signal based on the 
power information. 

15 the method according to the foregoing aspects or any 
possible implementation of the foregoing aspects. 

Further, the terminal may receive, by using a broadcast 
channel, system information, or higher layer signaling, the 
power information sent by the network device. 

According to an eighth aspect, a computer program prod­
uct including an instruction is provided. When the computer 
program product runs on a computer, the computer is 

20 enabled to perform the method according to the foregoing 
aspects or any possible implementation of the foregoing 
aspects. 

The terminal may determine the transmit power of the 
first reference signal based on the power information, so that 
the terminal may control uplink power based on the transmit 25 

power of the first reference signal, thereby improving accu­
racy of a channel measurement result. 

Optionally, the power information is used to indicate a 
power ratio of the first reference signal to a second reference 
signal. 30 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a schematic diagram of a system architecture 
applied to this application; 

FIG. 2 is a schematic flowchart of a transmission method 
according to this application; 

FIG. 3 is a schematic block diagram of a network device 
according to this application; 

FIG. 4 is a schematic block diagram of a terminal accord­
ing to this application; 

Optionally, the second reference signal may be an SSS. 
In a possible implementation, the sending of the first 

reference signal and the reporting of the measurement result 
satisfy the following condition: 

Y~X+Z, 

FIG. 5 is a schematic block diagram of another network 
35 device according to this application; and 

wherein X represents a delay between triggering of the 
sending of the first reference signal and completion of the 
sending of the first reference signal, Y represents a delay 
between triggering of the reporting of the measurement 40 

result and completion of the reporting of the measurement 
result, Z is a predefined value, X, Y, and Z each are greater 
than or equal to 0, and X is configurable. Optionally, X may 
alternatively be a predefined value, and Z is configurable. 

The network device may determine, based on the fore- 45 

going formula, whether a measurement report currently sent 

FIG. 6 is a schematic block diagram of another terminal 
according to this application. 

DESCRIPTION OF EMBODIMENTS 

The following describes technical solutions of this appli­
cation with reference to the accompanying drawings. 

FIG. 1 is a schematic diagram of an architecture of a 
mobile communications system applied to embodiments of 
this application. As shown in FIG. 1, the mobile communi­
cations system includes a core network device 110, an access 
network device 120, and at least one terminal device (a 
terminal device 130 and a terminal device 140 shown in 

by the terminal is a measurement report for a first reference 
signal that is last sent by the network device. In this way, the 
network device may send data by using a latest measurement 
result, thereby improving transmission performance. 

According to a third aspect, a network device is provided. 

FIG. 1). The terminal device is connected to the access 
50 network device 120 in a wireless marmer, and the access 

network device 120 is connected to the core network device 
The network device is configured to perform the method 
according to the first aspect or any possible implementation 
of the first aspect. Specifically, the network device includes 
units configured to perform the method according to the first 55 

aspect or any possible implementation of the first aspect. 
According to a fourth aspect, a terminal is provided. The 

terminal is configured to perform the method according to 
the second aspect or any possible implementation of the 
second aspect. Specifically, the terminal includes units con- 60 

figured to perform the method according to the second 
aspect or any possible implementation of the second aspect. 

According to a fifth aspect, a network device is provided. 
The network device includes a transceiver, a memory, and a 
processor. The memory is configured to store a computer 65 

program, and the processor is configured to invoke the 
computer program from the memory and execute the com-

110 in a wired or wireless manner. The core network device 
110 and the access network device 120 may be different 
independent physical devices, or functions of the core net­
work device 110 and logical functions of the access network 
device 120 may be integrated into one physical device, or 
one physical device integrates some functions of the core 
network device 110 and some functions of the access 
network device 120. The terminal device may be disposed at 
fixed positions, or may be movable. FIG. 1 is only a 
schematic diagram, and the communications system may 
further include other network devices, for example, a wire­
less relay device and a wireless backhaul device (not shown 
in FIG. 1). In the embodiments of this application, quantities 
of core network devices, access network devices, and ter­
minal devices included in the mobile communications sys­
tem are not limited. 
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The access network device 120 is an access device used 
by the terminal device to access the mobile communications 
system in a wireless manner. The access network device 120 
may be a nodeB (NB), an evolved nodeB (eNB), a base 
station in a 5G mobile communications system, a base 
station in a new radio (NR) communications system, a base 
station in a future mobile communications system, an access 
node in a Wi-Fi system, or the like. A specific technology 
and a specific device form used by a wireless access network 
device are not limited in the embodiments of this applica- 10 

tion. Unless otherwise stated, in this application, expressions 
of a 5G system and an NR system are interchangeable. 

The terminal device may also be referred to as a terminal, 
user equipment (UE), a mobile station (MS), a mobile 
terminal (MT), or the like. The terminal device may be a 15 

mobile phone, a tablet computer (Pad), a computer having 
wireless sending and receiving functions, a virtual reality 
(VR) terminal device, an augmented reality (AR) terminal 
device, a wireless terminal in industrial control, a wireless 
terminal in self-driving, a wireless terminal in remote medi- 20 

cal surgery (remote medical surgery), a wireless terminal in 
a smart grid, a wireless terminal in transportation safety, a 
wireless terminal in a smart city, a wireless terminal in a 
smart home, or the like. 

The access network device and the terminal device may 25 

be deployed terrestrially, including indoors or outdoors, or 
may be handheld or vehicle-mounted; or may be deployed 
on a water surface; or may be deployed on a plane, a balloon, 
or a man-made satellite in the sky. Application scenarios of 
the access network device and the terminal device are not 30 

limited in the embodiments of this application. 
The access network device may communicate with the 

terminal device and one terminal device may communicate 
with another terminal device by using either a licensed 
spectrum or an unlicensed spectrum, or by using both a 35 

licensed spectrum and an unlicensed spectrum. The access 
network device may communicate with the terminal device 
and one terminal device may communicate with another 
terminal device by using either a spectrum below 6 gigahertz 
(GHz) or a spectrum above 6 GHz, or by using both a 40 

spectrum below 6 GHz and a spectrum above 6 GHz. 
Spectrum resources used between the access network device 
and the terminal device are not limited in the embodiments 
of this application. 

It should be understood that a network device in the 45 

following description may be the access network device in 
the foregoing description, or may be another network device 
that communicates with the terminal in a wireless manner. 
This is not limited in this application. 

In an existing system, a terminal performs channel esti- 50 

mation by using a reference signal sent by a network device, 
and after obtaining state information of a downlink channel, 
the terminal feeds back CSI to the network device. For 
example, the terminal may feed back a PMI, an RI, and a 
CQI to the network device, and the network device sends 55 

data based on the information. 
In addition, the network device may perform beam man­

agement by using a reference signal. The network device 
repeatedly sends the reference signal in different time units, 
and the terminal performs receive beam training in different 60 

time units by using different receive beams. In this case, the 
terminal does not need to report a measurement result of the 
reference signal. 

In an LTE standard, sending of aperiodic reference signals 
and reporting of aperiodic measurement results are jointly 65 

triggered. In such a mechanism in which reporting is jointly 
triggered, resources required for reporting the measurement 

8 
result are allocated while the measurement result is trig­
gered. However, ifthe measurement result does not need to 
be reported, a resource waste is caused by the prior-art 
method. 

In view of this, this application provides a transmission 
method. According to the transmission method in this appli­
cation, when the terminal does not need to report a mea­
surement result (for example, beam state information BSI) 
that is obtained by measuring a reference signal, the network 
device instructs the terminal not to report the measurement 
result. Because the terminal does not need to report the 
measurement result, the network device does not allocate a 
resource to the terminal for reporting the measurement 
result, so that the resource can be saved. 

The embodiments of the present invention are described 
in detail below with reference to the accompanying draw­
ings. It should be understood that "first" and "second" in the 
embodiments of this application are merely used for distin­
guishing purposes, and are not intended to constitute any 
limitation on the present invention. For example, a first 
reference signal and a second reference signal are merely 
used for distinguishing between different types of reference 
signals. 

FIG. 2 is a schematic flowchart of a transmission method 
according to an embodiment of the present invention from a 
perspective of device interaction. A network device in FIG. 
2 may be the wireless access network device 120 in FIG. 1, 
and a terminal device in FIG. 2 may be the terminal device 
130 or the terminal device 140 in FIG. 1. 

S210. The network device determines downlink control 
information DCI. 

The DCI includes a first request field, and information in 
the first request field is only used to instruct to send a first 
reference signal on a first resource, or the information in the 
first request field may instruct to send the first reference 
signal on the first resource and instruct the terminal to report 
a measurement result of the first reference signal on the first 
resource. 

Specifically, the network device determines whether to 
trigger the sending of the first reference signal, that is, 
whether to send the first reference signal to the terminal. If 
determining to send the first reference signal to the terminal, 
the network device determines a resource (for example, 
denoted as the first resource) used for sending the first 
reference signal, and determines whether the terminal needs 
to report the measurement result of the first reference signal 
(referred to as the measurement result below) corresponding 
to the first resource. The network device determines the DCI 
based on the foregoing determining result, and indicates, to 
the terminal based on the information in the first request field 
in the DCI, the first resource and an operation that needs to 
be performed by the terminal. That is, the first request field 
only instructs to send the first reference signal on the first 
resource (that is, Case 1 ), or the first request field instructs 
to send the first reference signal and instructs to send the 
measurement result (that is, Case 2). 

The two cases are described in detail below. 

Case 1 

Specifically, the information in the first request field is 
only used to instruct to send the first reference signal on the 
first resource, but not to instruct the terminal to report the 
measurement result of the first reference signal on the first 
resource. That is, the information in the first request field is 
used to indicate to the terminal that the network device sends 
the first reference signal on the first resource, and the 
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terminal does not need to report the measurement result of 
the first reference signal on the first resource. In other words, 
the first request field instructs to send the first reference 
signal on the first resource and instructs the terminal not to 
report the measurement result. 

10 
Herein, the beam state information BSI may include 

information such as reference signal received power RSRP, 
a beam index, or an ID. 

Optionally, in this case, a format of the DCI is a second 
format. The DCI satisfying the second format is used for 
uplink data transmission. 

For example, when the network device performs beam 
management and the terminal side needs to perform mea­
surement and report the measurement result, the network 
device may trigger, by using the DCI in the second format, 
both sending of an aperiodic first reference signal and 
reporting of a measurement result of the aperiodic first 
reference signal. The terminal reports the measurement 

Therefore, according to the transmission method in this 
application, when the terminal does not need to report a 
measurement result of a reference signal (for example, the 
first reference signal), the network device instructs the 
terminal not to report the measurement result. Because the 10 

terminal does not need to report the measurement result, the 
network device does not allocate a resource to the terminal 
for reporting the measurement result, so that the resource 
can be saved. 

15 
result based on the DCI and an instruction of higher layer 
signaling. Optionally, in this case, a format of the DCI may be a first 

format. The DCI satisfying the first format is used for 
downlink data transmission. 

For example, when the network device performs beam 
management and the terminal performs receive beam train- 20 

ing, the network device only needs to trigger an aperiodic 
first reference signal and does not require the terminal to 
report the measurement result. In this case, the network 
device may use the DCI in the first format, and based on 
instruction of the information in a first request field in the 25 

DCI in the first format, the network device sends the first 
reference signal and does not require the terminal to report 
the measurement result. 

Further, the first format may be a DCI format 2. 
In addition, the first format may alternatively be a newly- 30 

defined DCI format (for example, denoted as a third format). 
The third format is different from the existing DCI format, 
and the DCI satisfying the third format may include only the 
first request field and a scheduling information field, or may 

35 
include only the first request field. Information in the sched­
uling information field is used to indicate downlink data 
scheduling information of the terminal. The terminal can 
determine, based on the information in the scheduling infor­
mation field, a resource that is occupied by downlink data 40 

sent by the network device. 
It should be understood that the first format is not limited 

Further, the second format may be a DCI format 0 or a 
DCI format 4, or a DCI format in any other form. This is not 
specifically limited herein. 

It should be understood that the second format is not 
limited to the DCI formats listed above, but the second 
format may alternatively be a DCI format defined in a 5G 
system or a future new system. 

Optionally, in this application, the first request field may 
be a CSI request field (value of CSI request field) in an 
existing DCI format. In the existing DCI format, the DCI 
format can be less modified and better compatible with the 
prior art. In addition, the first request field may alternatively 
be a newly-defined request field. This is not limited herein. 

Optionally, in this application, the first reference signal 
may be a secondary synchronization signal (SSS), a primary 
synchronization signal (PSS), a channel state information 
reference signal (CSI-RS), or a demodulation reference 
signal (DMRS). 

The PSS and/or the SSS may be sent in a form of an SS 
block. That is, the PSS, the SSS, and a physical broadcast 
channel PBCH are sent at different time in an SS block, or 
the PSS and/or the SSS may not be sent in an SS block, that 
is, the PSS and/or the SSS may be separately sent. 

It should be understood that a type of the first reference 
signal is not specifically limited in this application, but the 
first reference signal may alternatively be another reference 
signal that may emerge in the future. 

According to the transmission method in this application, 
to the DCI formats listed above, but the first format may 
alternatively be a DCI format defined in a 5G system or a 
future new system. 

Case 2 

Specifically, the information in the first request field not 
only indicates to the terminal that the network device sends 
the first reference signal on the first resource, but also 
indicates to the terminal that the terminal needs to report the 
measurement result of the first reference signal that is sent 

45 when the terminal does not need to report a measurement 
result (for example, BSI and/or CSI) that is obtained by 
measuring a reference signal, the network device instructs 
the terminal not to report the measurement result. Because 
the terminal does not need to report the measurement result, 

50 the network device does not allocate a resource to the 

on the first resource. The measurement result includes 
channel state information CSI and/or beam state information 55 

BSI. In other words, the first request field in the DCI may 
trigger reporting of the CSI, or the first request field in the 
DCI may trigger reporting of the BSI, or the first request 
field in the DCI triggers reporting of both the CSI and the 
BSI. Specific state information that needs to be reported by 60 

the terminal may be configured by using higher layer 
signaling. In other words, the network device may configure, 
by using the higher layer signaling, the specific state infor­
mation to be reported by the terminal. When determining, 
according to an instruction of the first request field in the 65 

DCI, that the measurement result needs to be reported, the 
terminal reports the measurement result. 

terminal for reporting the measurement result, so that the 
resource can be saved. 

In addition, depending on whether the terminal needs to 
report the measurement result, the network device may 
trigger, by selecting different DCis, the terminal to perform 
a corresponding operation. Compared with a prior-art solu­
tion in which the terminal can be instructed only by a UL 
grant-related DCI, the method improves flexibility of the 
DCI. 

Optionally, in this embodiment of this application, the 
first resource may be a first reference signal resource set in 
S first reference signal resource sets. The first reference 
signal resource set includes N groups of first reference signal 
resources or at least one first reference signal resource, a 
group of first reference signal resources includes at least one 
first reference signal resource, and both S and N are integers 
greater than or equal to 1. 
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Specifically, for example, the S first reference signal 
resource sets may be configured by the network device for 
the terminal by using at least one of higher layer signaling, 
layer 2 signaling, and layer 1 signaling, and may be triggered 

12 
resource in the first reference signal resource set and instruct 
to report the measurement result. 

TABLE 2 
by the DCI. In this application, the first resource triggered by 
the DCI may be a first reference signal resource set in the S 
first reference signal resource sets. That is, the first reference 
signal sent by the network device is a first reference signal 
corresponding to all first reference signal resources that are 
included in the first reference signal resource set. The 10 

resource triggered by the DCI, for example, may be infor­
mation such as a time-frequency resource location of the 
first reference signal, a quantity of ports for sending the first 
reference signal, and port numbers of the ports for sending 

15 
the first reference signal. The terminal may measure the first 
reference signal based on the resource information. 

Value of a first 
Request Field 
(Information 

in a First 
Request Field) 

000 

001 

010 

Description 

Not triggering sending of a first reference signal 
and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 1st first reference signal 
resource set in S first reference signal resource 
sets and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 2nd first reference signal 
resource set in S first reference signal resource 
sets and reporting of CS! and/or BS! 

Further, the first request field may occupy f log2 (T) l bits, 
a value of T is any one of S, S+l, SN, or SN+l, and 

r l represents rounding up. 
Optionally, the higher layer signaling in this application 

may be RRC signaling, MAC CE signaling, or the like. 
Table 1 shows an example of Case 1, and information in 

011 

20 

100 

Trigger sending of a first reference signal 
corresponding to the 3rd first reference signal 
resource set in S first reference signal resource 
sets and reporting of CS! and/or BS! 

a first request field shown in Table 1 only instructs to send 25 
a first reference signal on a first reference signal resource set. 

101 

Trigger sending of a first reference signal 
corresponding to the 4th first reference signal 
resource set in S first reference signal resource 
sets and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 5th first reference signal 
resource set in S first reference signal resource 
sets and reporting of CS! and/or BS! 

Value of a first 
Request Field 
(Information 

in a First 
Request Field) 

000 
001 

010 

011 

100 

101 

110 

111 

TABLE 1 

Description 

Not triggering sending of a first reference signal 
Trigger sending of a first reference signal 
corresponding to the 1st first reference signal 
resource set in S first reference signal resource sets 
Trigger sending of a first reference signal 
corresponding to the 2nd first reference signal 
resource set in S first reference signal resource sets 
Trigger sending of a first reference signal 
corresponding to the 3rd first reference signal 
resource set in S first reference signal resource sets 
Trigger sending of a first reference signal 
corresponding to the 4th first reference signal 
resource set in S first reference signal resource sets 
Trigger sending of a first reference signal 
corresponding to the 5th first reference signal 
resource set in S first reference signal resource sets 
Trigger sending of a first reference signal 
corresponding to the 6th first reference signal 
resource set in S first reference signal resource sets 
Trigger sending of a first reference signal 
corresponding to the 7th first reference signal 
resource set in S first reference signal resource sets 

Referring to Table 1, for example, in step S210, if the 
value of the first request field in the DCI determined by the 
network device is "000", it indicates that the sending of the 
first reference signal is not triggered; or if the value of the 
first request field in the DCI is "001", it indicates that the 
network device is to send the first reference signal on the 1st 
first reference signal resource set in the S first reference 
signal resource sets and the terminal does not need to report 
the measurement result of the first reference signal sent on 
all resources that are included in the first reference signal 
resource. 

Table 2 shows an example of Case 2, and the information 
in the first request field shown in Table 2 is used to instruct 
to send the first reference signal on the first reference signal 

30 

35 

110 

111 

Trigger sending of a first reference signal 
corresponding to the 6th first reference signal 
resource set in S first reference signal resource 
sets and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 7th first reference signal 
resource set in S first reference signal resource 
sets and reporting of CS! and/or BS! 

Referring to Table 2, for example, in S210 step, if the 
value of the first request field in the DO determined by the 
network device is "000", it indicates that the network device 
does not trigger the sending of the first reference signal and 

40 the reporting of the measurement result. For another 
example, if the value of the first request field is "001", it 
indicates that the network device is to send the first reference 
signal on all resources that are included in the first reference 
signal resource set and the terminal needs to report the 

45 measurement result of the first reference signal sent on all 
the resources that are included in the first reference signal 
resource set. 

Optionally, in this embodiment of this application, the 
first resource may be a first reference signal resource or a 

50 group of first reference signal resources in a first reference 
signal resource set in the S first reference signal resource 
sets. The first reference signal resource set includes at least 
one first reference signal resource or N groups of first 
reference signal resources, a group of first reference signal 

55 resources includes at least one first reference signal resource, 
and both S and N are integers greater than or equal to 1. 

Specifically, for example, the S first reference signal 
resource sets may be configured by the network device for 
the terminal by using at least one of higher layer signaling, 

60 layer 2 signaling, and layer 1 signaling, and may be triggered 
by the DCI. In this application, the first resource triggered by 
the DCI may be a first reference signal resource in a first 
reference signal resource set in the S first reference signal 
resource sets, or a group of first reference signal resources 

65 in a first reference signal resource set in the S first reference 
signal resource sets, for example, the 1st first reference signal 
resource in the 1st first reference signal resource set or the 1st 
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group of first reference signal resources in the 1st first 
reference signal resource set. The resource triggered by the 
DCI, for example, may be information such as a time­
frequency resource location of the first reference signal, a 
quantity of ports for sending the first reference signal, and 
port numbers of the ports for sending the first reference 
signal. The terminal may measure the first reference signal 
based on the resource information. 

In this embodiment, optionally, the network device may 
indicate, by using the higher layer signaling, the first refer- 10 

ence signal resource set in the S first reference signal 
resource sets triggered by the network device. For example, 
the network device may indicate, by using the higher layer 
signaling, the 1st first reference signal resource set in the S 
first reference signal resource sets triggered by the network 
device. 

15 

Further, the first request field occupies f log2 (T) l bits, a 

value of Tis any one of S, S+l, SN, or S+l, and fl rep­
resents rounding up. 

Table 3 shows another example of Case 1, and the 
information in the first request field shown in Table 3 only 
instructs to send the first reference signal on resource( s) that 
are in the first reference signal resource set. 

Value of a first 
Request Field 
(Information 

in a First 
Request Field) 

000 
001 

010 

011 

100 

101 

110 

111 

TABLE 3 

Description 

20 

25 

30 

35 

40 

45 

50 

14 
reference signal resource or the 1st group of first reference 
signal resources in the 1st first reference signal resource set. 

Table 4 shows another example of Case 2, and the 
information in the first request field shown in Table 4 is used 
to instruct to send the first reference signal on resources that 
are in the first reference signal resource set and instruct to 
report the measurement result. 

Value of a first 
Request Field 
(Information 

in a First 
Request Field) 

000 

001 

010 

011 

100 

101 

110 

111 

TABLE 4 

Description 

Not triggering sending of a first reference signal 
and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 1st first reference signal 
resource or the 1st group of first reference signal 
resources in a first reference signal resource set 
and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 2nd first reference signal 
resource or the 2nd group of first reference signal 
resources in a first reference signal resource set 
and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 3rd first reference signal 
resource or the 3rd group of first reference signal 

resources in a first reference signal resource set 

and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 4th first reference signal 

resource or the 4th group of first reference signal 

resources in a first reference signal resource set 

and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 5th first reference signal 
resource or the 5th group of first reference signal 

resources in a first reference signal resource set 

and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 6th first reference signal 
resource or the 6th group of first reference signal 

resources in a first reference signal resource set 

and reporting of CS! and/or BS! 
Trigger sending of a first reference signal 
corresponding to the 7th first reference signal 
resource or the 7th group of first reference signal 

resources in a first reference signal resource set 
and reporting of CS! and/or BS! 

Referring to Table 4, for example, in step S210, if the 
value of the first request field in the DCI determined by the 
network device is "000", it indicates that the sending of the 
first reference signal and the reporting of the measurement 

Not triggering sending of a first reference signal 
Trigger sending of a first reference signal 
corresponding to the 1st first reference signal 
resource or the 1st group of first reference signal 
resources in a first reference signal resource set 
Trigger sending of a first reference signal 
corresponding to the 2nd first reference signal 
resource or the 2nd group of first reference signal 
resources in a first reference signal resource set 
Trigger sending of a first reference signal 
corresponding to the 3rd first reference signal 
resource or the 3rd group of first reference signal 
resources in a first reference signal resource set 
Trigger sending of a first reference signal 
corresponding to the 4th first reference signal 
resource or the 4th group of first reference signal 
resources in a first reference signal resource set 
Trigger sending of a first reference signal 
corresponding to the 5th first reference signal 
resource or the 5th group of first reference signal 
resources in a first reference signal resource set 
Trigger sending of a first reference signal 
corresponding to the 6th first reference signal 
resource or the 6th group of first reference signal 
resources in a first reference signal resource set 
Trigger sending of a first reference signal 
corresponding to the 7th first reference signal 
resource or the 7th group of first reference signal 
resources in a first reference signal resource set 

55 result are not triggered; or if the value of the first request 
field is "001", it indicates that the network device is to send 
the first reference signal on the 1st first reference signal 
resource or the 1st group of first reference signal resources in 
the 1st first reference signal resource set and the terminal 

Referring to Table 3, for example, in step S210, if the 
value of the first request field in the DCI determined by the 
network device is "000", it indicates that the sending of the 
first reference signal is not triggered; or if the value of the 
first request field is "001", it indicates that the network 
device is to send the first reference signal on the 1st first 
reference signal resource or the 1st group of first reference 
signal resources in the 11 first reference signal resource set 65 

and the terminal does not need to report the measurement 
result of the first reference signal sent on the 1st first 

60 needs to report the measurement result of the first reference 
signal sent on the 1st first reference signal resource or the 1st 
group of first reference signal resources in the 1st first 
reference signal resource set. 

It should be understood that the tables described above are 
merely examples, and this application is not intended to 
specially limit bits occupied by the first request field and 
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correspondences between values of the first request field and 
resources of the first reference signal. 

S220. The network device sends the DCI to the terminal. 
S230. The terminal receives the DCI, and may measure a 

first reference signal based on information in a first request 5 

field in the DCI and determine whether a measurement result 
needs to be reported. 

16 
target receive power of the terminal, and is semi-statically 
configured by using higher layer RRC signaling. 
Po NOMINAL PuscH cCD is a cell-specific parameter, and is 
semi-statically configured by using RRC signaling. 

ac(j) is a path loss compensation factor and a cell-specific 
parameter, and is also semi-statically configured by using 
higher layer RRC signaling. 

When it is determined that the measurement result needs 
to be reported, optionally, the method may further include: 

S240. The terminal sends a measurement report to the 
network device. 

LlTF,c(i)=lO log 10((2BPREK,_ l)·~affsetuscH) is a power 
adjustment value for different modulation and coding 

IO schemes. It is a cell-specific parameter, and is semi-statically 
configured by using higher layer RRC signaling. 

For example, the terminal may send the measurement 
report to the network device by using a Physical Uplink 
Shared Channel (PUSCH). 

Optionally, transmit power of the PUSCH may be deter- 15 

mined based on a path loss from the terminal to the network 
device. 

fc(i) is a closed-loop power adjustment value, and is a 
feedback value quantized by a receive end based on a 
receiving/measurement error. 

PLc is a path loss determined by the terminal. 
It should be understood that the foregoing formula is 

merely a possible implementation of determining the trans­
mit power of the PUSCH, and the formula for determining 
the transmit power of the PUSCH is not limited in this 

The path loss is equal to a difference between transmit 
power of the first reference signal and receive power of the 
first reference signal, and the receive power of the first 
reference signal is known to the terminal. Therefore, the path 
loss can be determined, provided that transmit power of the 
first reference signal is determined. 

20 application. 
In this embodiment of this application, the terminal may 

determine the transmit power of the first reference signal 
based on the power information, so that the terminal may 
control uplink power based on the transmit power of the first In a possible design, the terminal may determine the 

transmit power of the first reference signal based on power 
information sent by the network device. In this way, the 
terminal may determine the path loss and may further 
determine the transmit power of the PUSCH. 

25 reference signal, thereby improving accuracy of a channel 
measurement result. 

Optionally, the network device may notify the terminal of 
the power information by using a broadcast channel, system 30 

information, or higher layer signaling. 
Further, the power information may indicate a power ratio 

of the first reference signal to a second reference signal. 
For example, the second reference signal may be an SSS. 

In this case, the first reference signal may be a CSI-RS. That 35 

is, the terminal may determine a power ratio of the CSI-RS 
to the SSS based on the power information, and may further 
determine transmit power of the CSI-RS. Herein, the net­
work device notifies the terminal of power of the SSS by 
using at least one of higher layer signaling, layer 2 signaling, 40 

and layer 1 signaling. The higher layer signaling herein may 
include either the broadcast channel or the system informa­
tion. 

Optionally, in an embodiment of this application, the 
sending of the first reference signal and the reporting of the 
measurement result satisfy the following condition. 

Y=X+Z, 

wherein X represents a delay between triggering of the 
sending of the first reference signal and completion of the 
sending of the first reference signal, Y represents a delay 
between triggering of the reporting of the measurement 
result and completion of the reporting of the measurement 
result, Z is a predefined value, X, Y, and Z each are greater 
than or equal to 0, and X is configurable. Optionally, X may 
alternatively be a predefined value, and Z is configurable. 

The network device may determine, based on the fore-
going formula, whether a measurement report currently sent 
by the terminal is a measurement report for a first reference 
signal that is last sent by the network device. In this way, the 
network device may send data by using a latest measurement It should be understood that power control of a physical 

uplink control channel (PUCCH), a sounding reference 
signal (SRS), a physical random access channel (PRACH), 

45 result, thereby improving transmission performance. 

or the like is performed based on large-scale fading com­
pensation. Therefore, transmit power of the PUCCH, 
PRACH, or the like may also be determined based on a path 
loss. For a method for determining the path loss, refer to the 50 

method for determining the path loss of the PUSCH. 

FIG. 3 is a schematic block diagram of a network device 
300 according to an embodiment of this application. As 
shown in FIG. 3, the network device 300 includes a pro­
cessing unit 310 and a transceiver unit 320. 

The processing unit 310 is configured to determine down-
link control information DCI, wherein the DCI includes a 
first request field, information in the first request field is only 
used to instruct to send a first reference signal on a first 
resource, or the information in the first request field is used 

In this application, optionally, the transmit power P PuscH 

c(i) of the PUSCH may be determined by using the following 
formula: 

PpuscH,,(i) = 

. {PcMAx,,(i), } 
mm 101og10 (MpusCH,c(i)) +Pa_PUSCH,cUJ + o:,(J)·PL, + /J.rp,,(i) + fc(i) 

Herein, p CMAX c(i) is total transmit power of the terminal 
on a primary serving cell carrier c. 

MpuscH c(i) is a quantity of PUSCH scheduling resource 
blocks in a: unit of a physical resource block (PRB). 

po PUSCH c(j) includes po NOMINAL PUSCH c(j) and 
p O_U;_PUSC~,cG). p O_UE_?USCH~(j) is Used to, represent 

55 to instruct to send the first reference signal on the first 
resource and instruct a terminal to report a measurement 
result of the first reference signal on the first resource, and 
the measurement result includes channel state information 
CSI and/or beam state information BSI. 

60 The transceiver unit 320 is configured to send the DCI to 
the terminal. 

It should be understood that the units in the network 
device 300 are respectively configured to perform actions or 
processing processes performed by the network device in the 

65 foregoing methods, and therefore the beneficial effects of the 
method embodiments can also be achieved. To avoid 
repeated description, detailed description is omitted herein. 
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FIG. 4 is a schematic block diagram of a terminal 400 
according to an embodiment of this application. As shown in 
FIG. 4, the terminal 400 includes a transceiver unit 410 and 
a processing unit 420. 

18 

The transceiver unit 410 is configured to receive downlink 
control information DCI sent by a network device, wherein 
the DCI includes a first request field, information in the first 
request field is only used to instruct to send a first reference 
signal on a first resource, or the information in the first 
request field is used to instruct to send the first reference 10 

signal on the first resource and instruct the terminal to report 

It should be understood that when the processor 620 
invokes the computer program from the memory and 
executes the computer program, the processor 620 may be 
configured to: perform a data processing function of the 
terminal in the foregoing method embodiments, and control 
the transceiver 610 to complete corresponding information 
sending and receiving functions of the terminal. 

The embodiments of this application may be applied to a 
processor, or may be implemented by a processor. The 
processor may be an integrated circuit chip and has a signal 
processing capability. In an implementation process, steps in 

a measurement result of the first reference signal on the first 
resource, and the measurement result includes channel state 
information CSI and/or beam state information BSI. 

The processing unit 420 is configured to determine, based 15 

on the DCI, whether to report the measurement result. 

the foregoing method embodiments may be implemented by 
using a hardware integrated logical circuit in the processor, 
or by using instructions in a form of software. The processor 
may be a central processing unit (CPU). Alternatively, the 
processor may be another general purpose processor, digital 

It should be understood that the units in the terminal 400 
are respectively configured to perform actions or processing 
processes performed by the terminal in the foregoing meth­
ods, and therefore can also achieve the beneficial effects of 
the method embodiments. To avoid repeated description, 
detailed description is omitted herein. 

FIG. 5 is a schematic structural diagram of a network 
device 500 according to an embodiment of this application. 
As shown in FIG. 5, the network device 500 includes a 
transceiver 510, a processor 520, and a memory 530. The 
transceiver 510, the processor 520, and the memory 530 
communicate with each other and transfer control and/or 
digital signals by using an internal connection channel. 

The processor 520 is configured to determine downlink 
control information DCI, wherein the DCI includes a first 
request field, information in the first request field is only 
used to instruct to send a first reference signal on a first 
resource, or the information in the first request field is used 
to instruct to send the first reference signal on the first 
resource and instruct a terminal to report a measurement 
result of the first reference signal on the first resource, and 
the measurement result includes channel state information 
CSI and/or beam state information BSI. 

The transceiver 510 is configured to send the DCI to the 
terminal. 

It should be understood that when the processor 520 
invokes a computer program from the memory and executes 
the computer program, the processor 520 may be configured 
to: perform a data processing function of the network device 
in the foregoing method embodiments, and control the 
transceiver 510 to complete corresponding information 
sending and receiving functions of the network device. 

signal processor (DSP), application-specific integrated cir­
cuit (ASIC), field programmable gate array (FPGA), another 
programmable logic device, discrete gate or transistor logic 

20 device, or a discrete hardware component. The processor 
can implement or perform the methods, steps, and logical 
block diagrams that are disclosed in the embodiments ofthis 
application. The general purpose processor may be a micro­
processor, or the processor may be any conventional pro-

25 cessor or the like. The steps of the methods disclosed with 
reference to the embodiments of this application may be 
directly embodied as being executed by a hardware decod­
ing processor, or executed by a combination of hardware of 
a decoding processor and a software component. The soft-

30 ware component may be located in a mature storage medium 
in the art, such as a random access memory, a flash memory, 
a read-only memory, a programmable read-only memory, an 
electrically erasable progranimable memory, or a register. 
The storage medium is located in the memory, and the 

35 processor reads information in the memory and completes 
the steps in the foregoing methods in combination with 
hardware of the processor. 

It may be understood that when the embodiments of this 
application are applied to a network device chip, the network 

40 device chip implements the function of the processing unit 
310 or the processor 520. The network device chip sends the 
DCI to another module (for example, a radio frequency 
module or an antenna) in the network device. The DCI is 
sent to the terminal by the another module in the network 

45 device. Optionally, the network device chip may further 
receive the measurement report from the another module 
(for example, the frequency module or the antenna) in the 
network device, and the measurement report is sent by the 
terminal to the network device. FIG. 6 is a schematic structural diagram of a terminal 600 

according to an embodiment of this application. As shown in 50 

FIG. 6, the terminal 600 includes a transceiver 610, a 
processor 620, and a memory 630. The transceiver 610, the 
processor 620, and the memory 630 communicate with each 
other and transfer control and/or digital signals by using an 
internal connection channel. 

When the embodiments of this application are applied to 
a terminal chip, the terminal chip implements the function of 
the processing unit 420 or the processor 620. The terminal 
chip receives the DCI from another module (for example, a 
radio frequency module or an antenna) in the terminal, and 

55 the DCI is sent by the network device to the terminal. 
The transceiver 610 is configured to receive downlink 

control information DCI sent by a network device, wherein 
the DCI includes a first request field, information in the first 
request field is only used to instruct to send a first reference 
signal on a first resource, or the information in the first 
request field is used to instruct to send the first reference 
signal on the first resource and instruct the terminal to report 
a measurement result of the first reference signal on the first 
resource, and the measurement result includes channel state 
information CSI and/or beam state information BSI. 

The processor 620 is configured to determine, based on 
the DCI, whether to report the measurement result. 

Optionally, the terminal chip may further send the measure­
ment report to the another module (for example, the fre­
quency module or the antenna) in the terminal, and the 
measurement report is sent by the another module in the 

60 terminal to the network device. 
It should be further understood that the memory in the 

embodiments of this application may be a volatile memory 
or a nonvolatile memory, or may include both a volatile 
memory and a nonvolatile memory. The nonvolatile memory 

65 may be a read-only memory (ROM), a programmable read­
only memory (progranimable ROM, PROM), an erasable 
programmable read-only memory (erasable PROM, 
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EPROM), an electrically erasable progrannnable read-only 
memory (electrically EPROM, EEPROM), or a flash 
memory. The volatile memory may be a random access 
memory (RAM), used as an external cache. By way of an 
example but not !imitative description, many forms of 
RAMs, for example, a static random access memory (static 
RAM, SRAM), a dynamic random access memory (dynamic 
RAM, DRAM), a synchronous dynamic random access 
memory (synchronous DRAM, SDRAM), a double data rate 
synchronous dynamic random access memory (double data 10 

rate SDRAM, DDR SDRAM), an enhanced synchronous 
dynamic random access memory (enhanced SDRAM, 
ESDRAM), a synchronous-link dynamic random access 
memory (synchlink DRAM, SLDRAM), and a direct ram-

15 
bus random access memory (direct rambus RAM, 
DRRAM), may be used. It should be noted that the memory 

20 
The units described as separate parts may or may not be 

physically separate, and parts displayed as units may or may 
not be physical units, that is, may be located in one position, 
or may be distributed on a plurality of network units. Some 
or all of the units may be selected based on actual require­
ments to achieve the objectives of the solutions of the 
embodiments. 

In addition, functional units in the embodiments of this 
application may be integrated into one processing unit, or 
each of the units may exist alone physically, or two or more 
units are integrated into one unit. 

When the functions are implemented in a form of a 
software functional unit and sold or used as an independent 
product, the functions may be stored in a computer-readable 
storage medium. Based on such an understanding, the tech­
nical solutions of this application essentially, or the part 
contributing to the prior art, or some of the technical 
solutions may be implemented in a form of a software 
product. The software product is stored in a storage medium, 

of the systems and methods described in this specification 
includes but is not limited to these memories and any 
memory of another proper type. 20 and includes several instructions for instructing a computer 

device (which may be a personal computer, a server, a 
network device, or the like) to perform all or some of the 
steps of the methods described in the embodiments of this 

The term "and/or" in this specification describes only an 
association relationship for describing associated objects 
and represents that three relationships may exist. For 
example, A and/or B may represent the following three 
cases: Only A exists, both A and B exist, and only B exists. 25 

In addition, the character "/" in this specification generally 
indicates an "or" relationship between the associated 
objects. 

It should be understood that sequence numbers of the 
foregoing processes do not mean execution sequences in the 30 

embodiments of this application. The execution sequences 

application. The foregoing storage medium includes: any 
medium that can store program code, such as a USB flash 
drive, a removable hard disk, a read-only memory (ROM), 
a random access memory (RAM), a magnetic disk, or an 
optical disc. 

The foregoing descriptions are merely specific implemen­
tations of this application, but are not intended to limit the 
protection scope of this application. Any variation or 
replacement readily figured out by a person skilled in the art 
within the technical scope disclosed in this application shall 
fall within the protection scope of this application. There-

of the processes should be determined according to func­
tions and internal logic of the processes, and should not be 
construed as any limitation on the implementation processes 
of the embodiments of this application. 35 fore, the protection scope ofthis application shall be subject 

to the protection scope of the claims. A person of ordinary skill in the art may be aware that, in 
combination with the examples described in the embodi­
ments disclosed in this specification, units and algorithm 
steps may be implemented by electronic hardware or a 
combination of computer software and electronic hardware. 40 

Whether the functions are performed by hardware or soft­
ware depends on particular applications and design con­
straint conditions of the technical solutions. A person skilled 
in the art may use different methods to implement the 
described functions for each particular application, but it 45 

should not be considered that the implementation goes 
beyond the scope of this application. 

It may be clearly understood by a person skilled in the art 
that, for the purpose of convenient and brief description, for 
a detailed working process of the foregoing apparatus and 50 

unit, reference may be made to a corresponding process in 
the foregoing method embodiments, and details are not 
described herein again. 

In the several embodiments provided in this application, 
it should be understood that the disclosed apparatus and 55 

method may be implemented in other manners. For example, 
the described apparatus embodiment is merely an example. 
For example, the unit division is merely logical function 
division and may be other division in actual implementation. 
For example, a plurality of units or components may be 60 

combined or integrated into another system, or some fea­
tures may be ignored or not performed. In addition, the 
displayed or discussed mutual couplings or direct couplings 
or connnunication connections may be implemented by 
using some interfaces. The indirect couplings or connnuni- 65 

cation connections between the apparatuses or units may be 
implemented in electronic, mechanical, or other forms. 

What is claimed is: 
1. A transmission method, comprising: 
receiving downlink control information (DCI) from a 

network device, wherein the DCI comprises a channel 
state information (CSI) request field, wherein the CSI 
request field indicates sending reference signal from the 
network device to a terminal device, and the CSI 
request field triggers the terminal device to report a 
measurement result of the reference signal to the net­
work device, wherein, according to a state value of the 
CSI request field and a relation between the state value 
and the measurement result, the measurement result 
comprises: 
beam state information (BSI), or 
BSI and CSI; 

receiving the reference signal; and 
reporting the measurement result to the network device 

based on the DCI and the reference signal; 
wherein the BSI comprises reference signal received 

power (RSRP) of the reference signal. 
2. The transmission method according to claim 1, wherein 

the DCI satisfies a format that is used for uplink data 
transmission. 

3. The transmission method according to claim 1, wherein 
the transmission method comprises: 

receiving a resource configuration of the reference signal, 
wherein the resource configuration includes informa­
tion of a first resource, and wherein the first resource is 
a first reference signal resource set in one or more first 
reference signal resource sets. 
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4. The transmission method according to claim 1, wherein 
the transmission method further comprises: 

receiving power information from the network device; 
and 

determining transmit power of the reference signal based 
on the power information. 

5. The transmission method according to claim 1, wherein 
the state value of the CSI request field is one of: 001, 010, 
011, 100, 101, 110, or 111. 

6. The transmission method according to claim 1, wherein 10 

the relation comprises relation between at least two different 
state values and two different measurement results, wherein 
one state value is associated with BSI, and wherein another 
state value is associated with CSL 

7. The transmission method according to claim 4, wherein 15 

the power information is used to indicate a power ratio of the 
reference signal to another reference signal. 

8. The transmission method according to claim 7, wherein 
the reference signal is a channel state information reference 
signal (CSI-RS), and wherein the another reference signal is 20 

a secondary synchronization signal (SSS). 
9. A transmission apparatus, comprising: 
at least one processor; and 
one or more memories coupled to the at least one pro­

cessor and storing progranmiing instructions for execu- 25 

tion by the at least one processor to perform operations 
comprising: 

22 
wherein one state value is associated with BSI, and wherein 
another state value is associated with CSL 

15. The transmission apparatus according to claim 12, 
wherein the power information is used to indicate a power 
ratio of the reference signal to another reference signal. 

16. The transmission apparatus according to claim 15, 
wherein the reference signal is a channel state information 
reference signal (CSI-RS), and wherein the another refer­
ence signal is a secondary synchronization signal (SSS). 

17. A transmission method, comprising: 
transmitting downlink control information (DCI) to a 

terminal device, wherein the DCI comprises a channel 
state information (CSI) request field, wherein the CSI 
request field indicates sending reference signal from a 
network device to the terminal device, and the CSI 
request field triggers the terminal device to report a 
measurement result of the reference signal to the net­
work device, wherein, according to a state value of the 
CSI request field and a relation between the state value 
and the measurement result, the measurement result 
comprises: 
beam state information (BSI), or 
BSI and CSI; 

transmitting the reference signal; and 
receiving the measurement result from the terminal 

device; 
wherein the BSI comprises reference signal received 

power (RSRP) of the reference signal. 
18. The transmission method according to claim 17, 

30 wherein the DCI satisfies a format that is used for uplink 
data transmission. 

receiving downlink control information (DCI) from a 
network device, wherein the DCI comprises a chan­
nel state information (CSI) request field, wherein the 
CSI request field indicates sending reference signal 
from the network device to a terminal device, and the 
CSI request field triggers the terminal device to 
report a measurement result of the reference signal to 
the network device, wherein, according to a state 35 

value of the CSI request field and a relation between 
the state value and the measurement result, the 
measurement result comprises: 

beam state information (BSI), or 
BSI and CSI; 

receiving the reference signal; and 
reporting the measurement result to the network device 

based on the DCI and the reference signal; 
wherein the BSI comprises reference signal received 

power (RSRP) of the reference signal. 
10. The transmission apparatus according to claim 9, 

wherein the DCI satisfies a format that is used for uplink 
data transmission. 

11. The transmission apparatus according to claim 9, 
wherein the operations comprise: 

receiving a resource configuration of the reference signal, 
wherein the resource configuration includes informa­
tion of a first resource, and wherein the first resource is 
a first reference signal resource set in one or more first 
reference signal resource sets. 

12. The transmission apparatus according to claim 9, 
wherein the operations further comprise: 

receiving power information from the network device; 
and 

19. The transmission method according to claim 17, 
wherein the transmission method comprises: 

transmitting a resource configuration of the reference 
signal, wherein the resource configuration includes 
information of a first resource, and wherein the first 
resource is a first reference signal resource set in one or 
more first reference signal resource sets. 

20. The transmission method according to claim 17, 
40 wherein the transmission method further comprises: 

transmitting power information to the terminal device. 
21. The transmission method according to claim 17, 

wherein the state value of the CSI request field is one of: 
001, 010, 011, 100, 101, 110 or 111. 

45 22. The transmission method according to claim 17, 
wherein the relation comprises relation between at least two 
different state values and two different measurement results, 
wherein one state value is associated with BSI, and wherein 
another state value is associated with CSL 

50 23. The transmission method according to claim 20, 
wherein the power information is used to indicate a power 
ratio of the reference signal to another reference signal. 

24. The transmission method according to claim 23, 
wherein the reference signal is a channel state information 

55 reference signal (CSI-RS), and wherein the another refer­
ence signal is a secondary synchronization signal (SSS). 

25. A transmission apparatus, comprising: 
at least one processor; and 

determining transmit power of the reference signal based 60 

on the power information. 

one or more memories coupled to the at least one pro­
cessor and storing programming instructions for execu­
tion by the at least one processor to perform operations 
comprising: 13. The transmission apparatus according to claim 9, 

wherein the state value of the CSI request field is one of: 
001, 010, 011, 100, 101, 110 or 111. 

14. The transmission apparatus according to claim 9, 65 

wherein the relation comprises relation between at least two 
different state values and two different measurement results, 

transmitting downlink control information (DCI) to a 
terminal device, wherein the DCI comprises a chan­
nel state information (CSI) request field, wherein the 
CSI request field indicates sending reference signal 
from a network device to the terminal device, and the 
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CSI request field triggers the terminal device to 
report a measurement result of the reference signal to 
the network device, wherein, according to a state 
value of the CSI request field and a relation between 
the state value and the measurement result, the 
measurement result comprises: 
beam state information (BSI), or 
BSI and CSI; 

transmitting the reference signal; and 
receiving the measurement result from the terminal 10 

device; 
wherein the BSI comprises reference signal received 

power (RSRP) of the reference signal. 
26. The transmission apparatus according to claim 25, 

wherein the DCI satisfies a format that is used for uplink 
data transmission. 

27. The transmission apparatus according to claim 25, 
wherein the operations comprise: 

15 

transmitting a resource configuration of the reference 20 

signal, wherein the resource configuration includes 
information of a first resource, and wherein the first 
resource is a first reference signal resource set in one or 
more first reference signal resource sets. 

28. The transmission apparatus according to claim 25, 25 

wherein the operations further comprise: 
transmitting power information to the terminal device. 
29 . . The transmission apparatus according to claim 25, 

wherem the state value of the CSI request field is one of: 
001, 010, 011, 100, 101, 110 or 111. 30 

30. The transmission apparatus according to claim 25, 
wherein the relation comprises relation between at least two 
different state values and two different measurement results 
wherein one state value is associated with BSI, and wherei~ 
another state value is associated with CSL 35 

31. The transmission apparatus according to claim 28, 
wherein the power information is used to indicate a power 
ratio of the reference signal to another reference signal. 

32. The transmission apparatus according to claim 31, 
wherein the reference signal is a channel state information 40 

reference signal (CSI-RS), and wherein the another refer­
ence signal is a secondary synchronization signal (SSS). 

33. A non-transitory computer readable storage medium, 
the non-transitory computer readable storage medium com­
prising programming instructions for execution by at least 45 

one processor to implement operations comprising: 
receiving downlink control information (DCI) from a 

network device, wherein the DCI comprises a channel 
state information (CSI) request field, wherein the CSI 
request field indicates sending reference signal from the 50 

network device to a terminal device, and the CSI 
request field triggers the terminal device to report a 
measurement result of the reference signal to the net­
work device, wherein, according to a state value of the 
CSI request field and a relation between the state value 55 

and the measurement result, the measurement result 
comprises: 
beam state information (BSI), or 
BSI and CSI; 

24 
receiving the reference signal; and 
reporting the measurement result to the network device 

based on the DCI and the reference signal; 
wherein the BSI comprises reference signal received 

power (RSRP) of the reference signal. 
34. The non-transitory computer readable storage medium 

according to claim 33, wherein the DCI satisfies a format 
that is used for uplink data transmission. 

35. The non-transitory computer readable storage medium 
according to claim 33, wherein the operations comprise: 

receivin~ a resource configuration of the reference signal, 
wherem the resource configuration includes informa­
tion of a first resource, and wherein the first resource is 
a first reference signal resource set in one or more first 
reference signal resource sets. 

36. The non-transitory computer readable storage medium 
~ccording to claim 33, wherein the relation comprises rela­
t10n between at least two different state values and two 
different measurement results, wherein one state value is 
associated with BSI, and wherein another state value is 
associated with CSL 

37. A non-~ransitory computer readable storage medium, 
the non-transitory computer readable storage medium com­
prising programming instructions for execution by at least 
one processor to perform operations comprising: 

transmitting downlink control information (DCI) to a 
terminal device, wherein the DCI comprises a channel 
state information (CSI) request field, wherein the CSI 
request field indicates sending reference signal from a 
network device to the terminal device, and the CSI 
request field triggers the terminal device to report a 
measurement result of the reference signal to the net­
work device, wherein, according to a state value of the 
CSI request field and a relation between the state value 
and the measurement result, the measurement result 
comprises: 
beam state information (BSI), or 
BSI and CSI; 

transmitting the reference signal; and 
receiving the measurement result from the terminal 

device; 
wherein the BSI comprises reference signal received 

power (RSRP) of the reference signal. 
38. The non-transitory computer readable storage medium 

according to claim 37, wherein the DCI satisfies a format 
that is used for uplink data transmission. 

39. The non-transitory computer readable storage medium 
according to claim 37, wherein the operations comprise: 

transmitting a resource configuration of the reference 
signal, wherein the resource configuration includes 
information of a first resource, and wherein the first 
resource is a first reference signal resource set in one or 
more first reference signal resource sets. 

40. The non-transitory computer readable storage medium 
according to claim 37, wherein the relation comprises rela­
tion between at least two different state values and two 
different measurement results, wherein one state value is 
associated with BSI, and wherein another state value is 
associated with CSL 

* * * * * 
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