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CHANNEL MEASUREMENT METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202010480698.7,
filed with the China National Intellectual Property Administration on May 30, 2020 and entitled
"CHANNEL MEASUREMENT METHOD AND APPARATUS", which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of communication technologies, and in particular,

to a channel measurement method and apparatus.

BACKGROUND

[0003] In a mobile communication system (for example, 5th generation, 5G), before data
transmission, channel measurement needs to be performed to obtain channel information. A main
method for channel measurement is as follows: A network device configures a reference signal for
a terminal device, and sends configuration information of the reference signal to the terminal
device. The terminal device receives and measures the reference signal, and feeds back a
measurement result to the network device.

[0004] Currently, a network side may transmit data for the terminal device by using different
transmission mechanisms. For example, for a terminal device located in a cell center, the network
side may transmit data for the terminal device based on a single transmission station (transmission
and reception point, TRP); for a terminal device located at a cell edge, the network side may
transmit data for the terminal device based on a plurality of TRPs. Data transmission based on a
plurality of TRPs may be referred to as coordinated transmission (coordinated multiple points,
COMP). During coordinated transmission, channel measurement needs to be performed on a joint

channel including the plurality of TRPs. To be specific, the terminal device needs to measure
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reference signals sent by the plurality of TRPs, to determine channel quality of the joint channel

including the plurality of TRPs. However, currently, there is no method for measuring the joint

channel.
SUMMARY
[0005] This application provides a channel measurement method and apparatus, to measure a
joint channel.
[0006] According to a first aspect, an embodiment of this application provides a channel

measurement method. The method may be applied to a terminal device, or a chip or a chip set in
the terminal device. The method includes: receiving measurement configuration information from
a network device, where the measurement configuration information is used to configure one or
more groups of measurement resources, each group of measurement resources includes a plurality
of measurement resources, and the group of measurement resources is used to perform joint
channel measurement once; and performing the joint channel measurement based on the
measurement configuration information.

[0007] In this embodiment of this application, the network device configures a plurality of
measurement resources for a joint channel, and different beam directions may be configured for
different measurement resources, so that channel measurement on the joint channel can be
implemented.

[0008] In a possible design, the measurement resource may be a channel resource, or may be
an interference resource.

[0009] In a possible design, for each group of measurement resources, the measurement
configuration information further indicates that the measurement resources included in the group
of measurement resources are used for joint channel measurement. According to the foregoing
design, the terminal device may distinguish between a measurement resource used for separate
measurement and a measurement resource used for joint channel measurement, to improve
accuracy of joint channel measurement.

[0010] In a possible design, when the measurement configuration information meets at least
one of the following conditions, the measurement configuration information indicates that the

measurement resources included in each group of measurement resources are used to perform joint
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channel measurement:

the measurement configuration information includes a first parameter, and the first
parameter indicates that a channel measurement manner is joint channel measurement;

the measurement configuration information includes a second parameter, the second
parameter indicates a quantity of measurement resources used for joint channel measurement, and
a value of the second parameter is greater than 1;

the measurement resources included in each group of measurement resources are
included in a plurality of resource sets;

the measurement configuration information includes a plurality of resource sets, and
one resource set is used as one group of measurement resources;

an interference resource type is an NZP CSI-RS, and a quantity of channel resources is
greater than 1; and

the measurement configuration information includes reporting configuration
information, and the reporting configuration information indicates that a codebook type for
reporting a measurement result is a first codebook type.
[0011] In the foregoing design, a direct or indirect manner indicates that the measurement
resources included in each group of measurement resources are used to perform joint channel
measurement, so that the terminal device can distinguish between the measurement resource used
for separate measurement and the measurement resource used for joint channel measurement, to
improve accuracy of joint channel measurement.
[0012] In a possible design, the performing joint channel measurement based on the
measurement configuration information includes: determining a plurality of precoding matrices
based on the plurality of measurement resources included in each group of measurement resources,
where the plurality of measurement resources are in one-to-one correspondence with the plurality
of precoding matrices.
[0013] In a possible design, the performing joint channel measurement based on the
measurement configuration information includes: determining one precoding matrix based on the
plurality of measurement resources included in each group of measurement resources.
[0014] In a possible design, after joint channel measurement is performed based on the
measurement configuration information, a measurement result corresponding to each group of
measurement resources may be further reported. The measurement result includes a precoding
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matrix determined based on the group of measurement resources. For example, the measurement
result includes one precoding matrix determined based on the group of measurement resources.
For another example, the measurement result includes a plurality of precoding matrices determined
based on the group of measurement resources.

[0015] In a possible design, the measurement result may further include an index
corresponding to the group of measurement resources.

[0016] In a possible, when the plurality of precoding matrices are determined based on the
plurality of measurement resources included in each group of measurement resources, for each
measurement resource in each group of measurement resources, a precoding matrix corresponding
to the measurement resource may be determined. When the precoding matrix corresponding to the
measurement resource is determined, a measurement resource other than the measurement
resource in the group of measurement resources is used as an interference resource. According to
the foregoing manner, inter-stream interference during multi-stream transmission may be reduced,
so that a transmission capacity can be increased.

[0017] In a possible design, the measurement configuration information further indicates that
a joint measurement manner is Manner 1 or Manner 2, Manner 1 is determining one precoding
matrix based on the plurality of measurement resources included in each group of measurement
resources, and Manner 2 is determining a plurality of precoding matrices based on the plurality of
measurement resources included in each group of measurement resources. The foregoing design
provides two joint measurement manners, and the terminal device performs channel measurement
in one of the manners, to improve accuracy of joint channel measurement.

[0018] In a possible design, the plurality of precoding matrices have different priorities.
According to the foregoing design, when reporting resources are insufficient, the terminal device
may preferentially report a precoding matrix with a high priority.

[0019] In a possible design, when the measurement result corresponding to each group of
measurement resources is reported, the measurement result may be reported based on the priorities
of the plurality of precoding matrices.

[0020] In a possible design, a priority of a precoding matrix is positively correlated with a
resource index of a measurement resource corresponding to the precoding matrix. For example, a
larger resource index of a measurement resource corresponding to a precoding matrix indicates a

higher priority of the precoding matrix.
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[0021] In a possible design, a priority of a precoding matrix is positively correlated with a
configuration ranking of a measurement resource corresponding to the precoding matrix. For
example, a higher configuration ranking of a measurement resource corresponding to a precoding
matrix indicates a higher priority of the precoding matrix.

[0022] In a possible design, a priority of a precoding matrix is positively correlated with a
ranking of a measurement resource corresponding to the precoding matrix in a resource set. For
example, a higher ranking of a measurement resource corresponding to a precoding matrix in a
resource set indicates a higher priority of the precoding matrix.

[0023] In a possible design, the measurement configuration information further indicates that
the codebook type is a second codebook type, and the second codebook type includes a parameter
set corresponding to each measurement resource in each group of measurement resources, and a
phase difference between any two measurement resources. The foregoing design provides a new
codebook type. The codebook type is applicable to joint channel measurement. Using the
codebook type when the terminal device reports the measurement result may improve reporting
accuracy.

[0024] In a possible design, the measurement resource is a channel resource; and the
measurement configuration information is further used to configure the interference resource,
where the interference resource includes one or more channel state information interference
measurement (CSI-IM) resources, one CSI-IM resource is associated with one group of
measurement resources, and the CSI-IM resource has a same quasi-collocation (QCL) relationship
with the associated measurement resources. In the foregoing design, a QCL relationship between
the channel resource and the interference resource is stipulated, so that the terminal device can
accurately measure the interference resource, to improve accuracy of joint channel measurement.
[0025] In a possible design, the measurement resource is a channel resource; and the
measurement configuration information is further used to configure the interference resource,
where the interference resource includes one or more non-zero-power channel state information
reference signal NZP CSI-RS resources, one group of measurement resources is associated with
at least one NZP CSI-RS resource, and the at least one NZP CSI-RS resource has a same QCL
relationship with the associated measurement resources.

[0026] In a possible design, one group of measurement resources may be configured in one
resource set, or a plurality of groups of measurement resources may be configured in one resource
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set.

[0027] In a possible design, the measurement configuration information may meet the
following constrained conditions: If a measurement type is separate measurement and a reported
codebook type is a type II codebook, a quantity of measurement resources included in the
measurement configuration information is not greater than 1; if a measurement type is joint
measurement and a reported codebook type is a type II codebook, a quantity of measurement
resources included in the measurement configuration information is allowed to be greater than 1.

[0028] In a possible design, the measurement configuration information may meet the
following constrained conditions: If a measurement type is separate measurement, measurement
resources in one resource set have equal frequency-domain densities, and equal port quantities; if
a measurement type is joint measurement, measurement resources in one resource set may have
equal or unequal frequency domain densities, and equal or unequal port quantities.

[0029] In a possible design, the measurement configuration information may meet the
following constrained conditions: If a measurement type is separate measurement, and an
interference resource whose type is an NZP CSI-RS is configured, a quantity of channel resources
configured in the measurement configuration information is not greater than 1; if a measurement
type is joint measurement, and an interference resource whose type is an NZP CSI-RS is
configured, a quantity of channel resources configured in the measurement configuration
information is allowed to be greater than 1.

[0030] In a possible design, the method further includes: The terminal device determines a
used codebook based on a bit, where a bitmap indicates whether a base of each precoding matrix
is available; or a bitmap indicates an available base in bases of all precoding matrices.

[0031] According to a second aspect, an embodiment of this application provides a channel
measurement method. The method may be applied to a network device, or a chip or a chip set in
the network device. The method includes: sending measurement configuration information to a
terminal device, where the measurement configuration information is used to configure one or
more groups of measurement resources, each group of measurement resources includes a plurality
of measurement resources, and the group of measurement resources is used to perform joint
channel measurement once; and sending, based on the measurement configuration information,
reference signals corresponding to the one or more groups of measurement resources.

[0032] In this embodiment of this application, the network device configures a plurality of
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measurement resources for a joint channel, and different beam directions may be configured for
different measurement resources, so that channel measurement on the joint channel can be
implemented.
[0033] In a possible design, the measurement resource may be a channel resource, or may be
an interference resource.
[0034] In a possible design, for each group of measurement resources, the measurement
configuration information further indicates that the measurement resources included in the group
of measurement resources are used for joint channel measurement. According to the foregoing
design, the terminal device may distinguish between a measurement resource used for separate
measurement and a measurement resource used for joint channel measurement, to improve
accuracy of joint channel measurement.
[0035] In a possible design, when the measurement configuration information meets at least
one of the following conditions, the measurement configuration information indicates that the
measurement resources included in each group of measurement resources are used to perform joint
channel measurement:

the measurement configuration information includes a first parameter, and the first
parameter indicates that a channel measurement manner is joint channel measurement;

the measurement configuration information includes a second parameter, the second
parameter indicates a quantity of measurement resources used for joint channel measurement, and
a value of the second parameter is greater than 1;

the measurement resources included in each group of measurement resources are
included in a plurality of resource sets;

the measurement configuration information includes a plurality of resource sets, and
one resource set is used as one group of measurement resources;

an interference resource type is an NZP CSI-RS, and a quantity of channel resources is
greater than 1; and

the measurement configuration information includes reporting configuration
information, and the reporting configuration information indicates that a codebook type for
reporting a measurement result is a first codebook type.
[0036] In the foregoing design, a direct or indirect manner indicates that the measurement
resources included in each group of measurement resources are used to perform joint channel
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measurement, so that the terminal device can distinguish between the measurement resource used
for separate measurement and the measurement resource used for joint channel measurement, to
improve accuracy of joint channel measurement.

[0037] In a possible design, the measurement configuration information further indicates that
a joint measurement manner is Manner 1 or Manner 2. Manner 1 is determining one precoding
matrix based on the plurality of measurement resources included in each group of measurement
resources, where the plurality of measurement resources are in one-to-one correspondence with
the plurality of precoding matrices, and Manner 2 is determining a plurality of precoding matrices
based on the plurality of measurement resources included in each group of measurement resources.
The foregoing design provides two joint measurement manners, and the terminal device performs
channel measurement in one of the manners, to improve accuracy of joint channel measurement.
[0038] In a possible design, after the reference signals corresponding to the one or more groups
of measurement resources are sent based on the measurement configuration information, a
measurement result that corresponds to each group of measurement resources and that is reported
by the terminal device may be further received. The measurement result includes a precoding
matrix determined based on the group of measurement resources. For example, the measurement
result includes one precoding matrix determined based on the group of measurement resources.
For another example, the measurement result includes a plurality of precoding matrices determined
based on the group of measurement resources.

[0039] In a possible design, the measurement result may further include an index
corresponding to the group of measurement resources.

[0040] In a possible design, the plurality of precoding matrices have different priorities.
According to the foregoing design, when reporting resources are insufficient, the terminal device
may preferentially report a precoding matrix with a high priority.

[0041] In a possible design, a priority of a precoding matrix is positively correlated with a
resource index of a measurement resource corresponding to the precoding matrix. For example, a
larger resource index of a measurement resource corresponding to a precoding matrix indicates a
higher priority of the precoding matrix.

[0042] In a possible design, a priority of a precoding matrix is positively correlated with a
configuration ranking of a measurement resource corresponding to the precoding matrix. For
example, a higher configuration ranking of a measurement resource corresponding to a precoding

8



10

15

20

25

30

matrix indicates a higher priority of the precoding matrix.

[0043] In a possible design, a priority of a precoding matrix is positively correlated with a
ranking of a measurement resource corresponding to the precoding matrix in a resource set. For
example, a higher ranking of a measurement resource corresponding to a precoding matrix in a
resource set indicates a higher priority of the precoding matrix.

[0044] In a possible design, the measurement configuration information further indicates that
the codebook type is a second codebook type, and the second codebook type includes a parameter
set corresponding to each measurement resource in each group of measurement resources, and a
phase difference between any two measurement resources. The foregoing design provides a new
codebook type. The codebook type is applicable to joint channel measurement. Using the
codebook type when the terminal device reports the measurement result may improve reporting
accuracy.

[0045] In a possible design, the measurement resource is a channel resource; and the
measurement configuration information is further used to configure an interference resource,
where the interference resource includes one or more channel state information interference
measurement (CSI-IM) resources, one CSI-IM resource is associated with one group of
measurement resources, and the CSI-IM resource has a same quasi-collocation (QCL) relationship
with the associated measurement resources. In the foregoing design, a QCL relationship between
the channel resource and the interference resource is stipulated, so that the terminal device can
accurately measure the interference resource, to improve accuracy of joint channel measurement.
[0046] In a possible design, the measurement resource is a channel resource; and the
measurement configuration information is further used to configure an interference resource,
where the interference resource includes one or more non-zero-power channel state information
reference signal NZP CSI-RS resources, one group of measurement resources is associated with
at least one NZP CSI-RS resource, and the at least one NZP CSI-RS resource has a same QCL
relationship with the associated measurement resources.

[0047] In a possible design, one group of measurement resources may be configured in one
resource set, or a plurality of groups of measurement resources may be configured in one resource
set.

[0048] In a possible design, the measurement configuration information may meet the
following constrained conditions: If a measurement type is separate measurement and a reported
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codebook type is a type II codebook, a quantity of measurement resources included in the
measurement configuration information is not greater than 1; if a measurement type is joint
measurement and a reported codebook type is a type Il codebook, a quantity of measurement
resources included in the measurement configuration information is allowed to be greater than 1.

[0049] In a possible design, the measurement configuration information may meet the
following constrained conditions: If a measurement type is separate measurement, measurement
resources in one resource set have equal frequency-domain densities, and equal port quantities; if
a measurement type is joint measurement, measurement resources in one resource set may have
equal or unequal frequency domain densities, and equal or unequal port quantities.

[0050] In a possible design, the measurement configuration information may meet the
following constrained conditions: If a measurement type is separate measurement, and an
interference resource whose type is an NZP CSI-RS is configured, a quantity of channel resources
configured in the measurement configuration information is not greater than 1; if a measurement
type is joint measurement, and an interference resource whose type is an NZP CSI-RS is
configured, a quantity of channel resources configured in the measurement configuration
information is allowed to be greater than 1.

[0051] According to a third aspect, this application provides a channel measurement apparatus.
The apparatus may be a communication device, or may be a chip or a chip set in the communication
device. The communication device may be a terminal device or a network device. The apparatus
may include a processing module and a transceiver module. When the apparatus is a
communication device, the processing module may be a processor, and the transceiver module
may be a transceiver. The apparatus may further include a storage module, and the storage module
may be a memory. The storage module is configured to store instructions. The processing module
executes the instructions stored in the storage module, so that the terminal device performs a
corresponding function in the first aspect; or the processing module executes the instructions
stored in the storage module, so that the network device performs a corresponding function in the
second aspect. When the apparatus is a chip or a chip set in a communication device, the processing
module may be a processor. The transceiver module may be an input/output interface, a pin, a
circuit, or the like. The processing module executes instructions stored in the storage module, so
that the terminal device performs a corresponding function in the first aspect; or the processing
module executes instructions stored in the storage module, so that the network device performs a
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corresponding function in the second aspect. The storage module may be a storage module (for
example, a register or a cache) in the chip or the chip set, or may be a storage module (for example,
aread-only memory or a random access memory) outside the chip or the chip set in the base station.
[0052] According to a fourth aspect, a channel measurement apparatus is provided, and
includes a processor, a communication interface, and a memory. The communication interface is
configured to transmit information, and/or a message, and/or data between the apparatus and
another apparatus. The memory is configured to store computer-executable instructions. When the
apparatus runs, the processor executes the computer-executable instructions stored in the memory,
so that the apparatus performs the channel measurement method according to any design in the
first aspect or the second aspect.

[0053] According to a fifth aspect, an embodiment of this application provides a
communication apparatus. The communication apparatus includes a processor; and when the
processor executes a computer program or instructions in a memory, the method according to the
first aspect is performed.

[0054] According to a sixth aspect, an embodiment of this application provides a
communication apparatus. The communication apparatus includes a processor; and when the
processor executes a computer program or instructions in a memory, the method according to the
second aspect is performed.

[0055] According to a seventh aspect, an embodiment of this application provides a
communication apparatus. The communication apparatus includes a processor and a memory. The
memory is configured to store a computer program or instructions, and the processor is configured
to execute the computer program or the instructions stored in the memory, so that the
communication apparatus performs the corresponding method shown in the first aspect.

[0056] According to an eighth aspect, an embodiment of this application provides a
communication apparatus. The communication apparatus includes a processor and a memory. The
memory is configured to store a computer program or computer-executable instructions, and the
processor is configured to execute the computer program or the computer-executable instructions
stored in the memory, so that the communication apparatus performs the corresponding method
shown in the second aspect.

[0057] According to a ninth aspect, an embodiment of this application provides a
communication apparatus. The communication apparatus includes a processor, a memory, and a
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transceiver. The transceiver is configured to receive a signal or send a signal, the memory is
configured to store program code or instructions, and the processor is configured to invoke the
program code or the instructions from the memory to perform the method according to the first
aspect.

[0058] According to a tenth aspect, an embodiment of this application provides a
communication apparatus. The communication apparatus includes a processor, a memory, and a
transceiver. The transceiver is configured to receive a signal or send a signal, the memory is
configured to store program code or instructions, and the processor is configured to invoke the
program code or the instructions from the memory to perform the method according to the second
aspect.

[0059] According to an eleventh aspect, an embodiment of this application provides a
communication apparatus. The communication apparatus includes a processor and an interface
circuit. The interface circuit is configured to receive computer program code or instructions and
transmit the computer program code or the instructions to the processor. The processor runs the
computer program code or the instructions to perform the corresponding method shown in the first
aspect.

[0060] According to a twelfth aspect, an embodiment of this application provides a
communication apparatus. The communication apparatus includes a processor and an interface
circuit. The interface circuit is configured to receive computer program code or instructions and
transmit the computer program code or the instructions to the processor. The processor runs the
computer program code or the instructions to perform the corresponding method shown in the
second aspect.

[0061] According to a thirteenth aspect, an embodiment of this application provides a
computer-readable storage medium. The computer-readable storage medium is configured to store
computer program code or instructions. When the computer program code or the instructions are
executed, the method in the first aspect is implemented.

[0062] According to a fourteenth aspect, an embodiment of this application provides a
computer-readable storage medium. The computer-readable storage medium is configured to store
computer program code or instructions. When the computer program code or the instructions are
executed, the method in the second aspect is implemented.

[0063] According to a fifteenth aspect, an embodiment of this application provides a computer
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program product including computer program code or instructions. When the computer program
code or the instructions are executed, the method in the first aspect is implemented.

[0064] According to a sixteenth aspect, an embodiment of this application provides a computer
program product including computer program code or instructions. When the computer program

code or the instructions are executed, the method in the second aspect is implemented.

BRIEF DESCRIPTION OF DRAWINGS

[0065] FIG. 1 is a schematic diagram of an architecture of a communication system according
to an embodiment of this application;
[0066] FIG. 2 is a schematic diagram of communication between a network device and a

terminal device according to an embodiment of this application;

[0067] FIG. 3 is a schematic diagram of a joint channel according to an embodiment of this
application;
[0068] FIG. 4 is a schematic flowchart of a channel measurement method according to an

embodiment of this application;

[0069] FIG. 5 is a schematic flowchart of a channel measurement method according to an
embodiment of this application;

[0070] FIG. 6 is a schematic diagram of a structure of a communication apparatus according
to an embodiment of this application; and

[0071] FIG. 7 is a schematic diagram of a structure of a communication apparatus according

to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0072] 1. Beam

[0073] The beam in a new radio (new radio, NR) protocol may be embodied as a spatial
domain filter (spatial domain filter) that is also referred to as a spatial filter (spatial filter) or a
spatial parameter (spatial parameter) (for example, a spatial reception parameter and a spatial
transmission parameter). A beam used to send a signal may be referred to as a transmission beam
(transmission beam, Tx beam), or may be referred to as a spatial domain transmission filter (spatial

domain transmission filter), a spatial transmission filter (spatial transmission filter), a spatial
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domain transmission parameter (spatial domain parameter), or a spatial transmission parameter
(spatial transmission parameter). A beam used to receive a signal may be referred to as a reception
beam (reception beam, Rx beam), or may be referred to as a spatial domain reception filter (spatial
domain reception filter), a spatial reception filter (spatial reception filter), a spatial domain
reception parameter (spatial domain reception parameter), or a spatial reception parameter (spatial
reception parameter).

[0074] The transmission beam may refer to distribution of signal strength formed in different
directions in space after a signal is transmitted through an antenna, and the reception beam may
refer to distribution of signal strength, in different directions in space, of a radio signal received
from an antenna.

[0075] In addition, the beam may be a wide beam, a narrow beam, or a beam of another type.
A beamforming technology may be a beamforming technology or another technology. The
beamforming technology may be specifically a digital beamforming technology, an analog
beamforming technology, a hybrid digital/analog beamforming technology, or the like.

[0076] The beam usually corresponds to a resource. For example, during beam measurement,
a network device measures different beams by using different resources, a terminal device feeds
back measured resource quality, and the network device knows quality of a corresponding beam.
During data transmission, beam information is also indicated by using a corresponding resource.
For example, the network device indicates information about a physical downlink shared channel
(physical downlink shared channel, PDSCH) beam of the terminal device by using a resource in a
transmission configuration indicator (transmission configuration indicator, TCI) of downlink
control information (downlink control information, DCI).

[0077] Optionally, a plurality of beams that have same or similar communication features may
be considered as one beam. One beam may include one or more antenna ports, configured to
transmit a data channel, a control channel, a sounding signal, and the like. The one or more antenna
ports forming the beam may also be considered as one antenna port set.

[0078] During downlink beam measurement, the transmission beam is a transmission beam of
the network device, and the reception beam may be a reception beam of the terminal device.
During uplink beam measurement, the transmission beam is a transmission beam of the terminal
device, and the reception beam may be a reception beam of the network device. During beam
measurement, one beam may correspond to one resource. In this manner, an index of the resource
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may be used to identify the beam corresponding to the resource. Alternatively, one beam may
correspond to a plurality of resources.
[0079] 2. Quasi-collocation (quasi-collocation, QCL)
[0080] Quasi-collocation may also be referred to as quasi co-site or co-location.
[0081] Signals corresponding to antenna ports having a QCL relationship may have a same or
similar spatial characteristic parameter (or referred to as a parameter), or a spatial characteristic
parameter (or referred to as a parameter) of one antenna port may be used to determine a spatial
characteristic parameter (or referred to as a parameter) of another antenna port that has a QCL
relationship with the antenna port, or two antenna ports have a same or similar spatial characteristic
parameter (or referred to as a parameter), or a difference between spatial characteristic parameters
(or referred to as parameters) of two antenna ports is less than a threshold.
[0082] It should be understood that spatial characteristic parameters of two reference signals
or channels that meet a QCL relationship are the same (close or similar), so that a spatial
characteristic parameter of the target reference signal can be inferred based on a resource index of
the source reference signal.
[0083] It should be further understood that spatial characteristic parameters of two reference
signals or channels that meet spatial correlation information are the same (close or similar), so that
a spatial characteristic parameter of the target reference signal can be inferred based on a resource
index of the source reference signal.
[0084] The spatial characteristic parameter includes one or more of the following parameters:
an angle of arrival (angle of arrival, AoA), a dominant (dominant) angle of arrival AoA,
an average angle of arrival, a power angular spectrum (power angular spectrum, PAS) of the angle
of arrival, an angle of departure (angle of departure, AoD), a dominant angle of departure, an
average angle of departure, a power angular spectrum of the angle of departure, transmission
beamforming of the terminal device, reception beamforming of the terminal device, spatial channel
correlation, transmission beamforming of the network device, reception beamforming of the
network device, an average channel gain, an average channel delay (average delay), delay spread
(delay spread), Doppler spread (Doppler spread), a Doppler shift (Doppler shift), a spatial
reception parameter (spatial Rx parameter), or the like.
[0085] The foregoing angles may be decomposition values at different dimensions or a
combination of decomposition values at different dimensions.

15



10

15

20

25

30

[0086] Four types of QCL are defined in an existing standard, and the network device may
simultaneously configure one or more types of QCL for the terminal device, for example, QCL
types A+D, and QCL types C+D:

QCL type A: Doppler shift, Doppler spread, average delay, and delay spread

QCL type B: Doppler shift and Doppler spread

QCL type C: Average delay and Doppler shift

QCL type D: Spatial Rx parameter
[0087] When the QCL relationship is a QCL relationship of the type D, the QCL relationship
may be considered as spatial QCL. When antenna ports meet the spatial QCL relationship, the
QCL relationship may be a QCL relationship (which may also be referred to as the spatial relation)
between a port for a downlink signal and a port for a downlink signal or a QCL relationship
between a port for an uplink signal and a port for an uplink signal, and may be that the two signals
may have a same AoA or AoD, to indicate that the two signals have a same reception beam or
transmission beam. For another example, a QCL relationship between a downlink signal and an
uplink signal or between a port for an uplink signal and a port for a downlink signal may be that
there 1s a correspondence between AoAs and AoDs of the two signals, or that there is a
correspondence between AoDs and AoAs of the two signals. To be specific, beam reciprocity may
be used to determine an uplink transmission beam based on a downlink reception beam or
determine a downlink reception beam based on an uplink transmission beam.
[0088] Signals transmitted on ports having a spatial QCL relationship may alternatively be
understood as signals received or sent by using a same spatial filter (spatial filter). The spatial filter
may be at least one of the following: precoding, a weight of an antenna port, a phase deflection of
the antenna port, or an amplitude gain of the antenna port.
[0089] Signals transmitted on ports having a spatial QCL relationship may alternatively be
understood as having corresponding beam pair links (beam pair links, BPLs). The corresponding
BPLs include at least one of the following: a same downlink BPL, a same uplink BPL, an uplink
BPL corresponding to a downlink BPL, or a downlink BPL corresponding to an uplink BPL.
[0090] Therefore, the spatial reception parameter (namely, the QCL of the type D) may be
understood as a parameter indicating direction information of a reception beam.
[0091] In an example of this application, correspondences of some parameters may also be
used in descriptions of a QCL scenario.
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[0092] It should be understood that this application is applicable to a QCL assumption scenario
in which two reference signals, or transmission objects may have an association relationship.
[0093] 3. Measurement resource

[0094] A measurement resource corresponding to a channel may be an uplink measurement
resource, or may be a downlink measurement resource. The uplink measurement resource includes
but is not limited to a sounding reference signal (sounding reference signal, SRS), a demodulation
reference signal (demodulation reference signal, DMRS), and the like. The downlink measurement
resource includes but is not limited to a channel state information reference signal (channel state
information reference signal, CSI-RS), channel state information interference measurement
(channel state information interference measurement, CSI-IM), a cell-specific reference signal
(cell-specific reference signal, CS-RS), a UE-specific reference signal (user equipment-specific
reference signal, US-RS), a DMRS, an SS/PBCH block, and the like. The SS/PBCH block may be
referred to as a synchronization signal block (synchronization signal block, SSB) for short.
[0095] The measurement resource may be configured by using radio resource control (radio
resource control, RRC) signaling. In a configuration structure, one measurement resource may be
one data structure, including a related parameter of an uplink/downlink signal corresponding to
the measurement resource, for example, a type of the uplink/downlink signal, a resource element
that carries the uplink/downlink signal, sending time and a sending periodicity of the
uplink/downlink signal, and a quantity of ports used to send the uplink/downlink signal. A
measurement resource of each uplink/downlink signal has an index, to identify the measurement
resource of the uplink/downlink signal. It may be understood that the index of the measurement
resource may also be referred to as an identifier of the measurement resource. This is not limited
in embodiments of this application.

[0096] The measurement resource may include a channel resource and an interference
resource.

[0097] 3.1. Channel resource

[0098] The channel resource is a resource that is configured by the network device and that is
used for channel measurement. The channel resource may be used to measure channel information
such as a reference signal received power (reference signal received power, RSRP), a channel
quality indicator (channel quality indicator, CQI), and a signal to interference plus noise ratio
(signal to interference plus noise ratio, SINR). During uplink channel measurement, the channel
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resource may be an SRS resource. During downlink channel measurement, the channel resource
may be a CSI-RS resource or an SSB. During CQI and SINR measurement, an interference
resource also need to be configured.

[0099] 3.2. Interference resource

[00100] The interference resource is a resource that is configured by the network device and
that is used for channel measurement. During uplink channel measurement, the interference
resource may be an SRS resource. During downlink channel measurement, the interference
resource may be a CSI-RS resource, an SSB, or a CSI-IM resource. When channel information
such as a CQI and an SINR is measured, these interference resources are used as interference
sources to calculate the CQI and the SINR together with the channel resource. For example, when
an SINR of one channel resource in one interference resource needs to be measured, energy of the
channel resource may be used as a numerator, and energy of the interference resource may be used
as a denominator, to calculate the SINR.

[00101] 4. Channel measurement

[00102] Channel measurement is a measurement procedure in the R15 protocol, and is used to
measure channel state information, for example, a CQI, of a specific resource. Channel
measurement is classified into downlink channel measurement and uplink channel measurement.

[00103] 4.1 Downlink channel measurement

[00104] Downlink channel measurement mainly includes four steps.

[00105] S1: The network device sends measurement configuration information to the terminal
device. The measurement configuration information is sent by the network device to the terminal
by using radio resource control (radio resource control, RRC) signaling, and mainly includes two
parts: resource configuration information and reporting configuration information. The resource
configuration information is information related to a measurement resource, and is configured by
using a three-level structure in the protocol: resource configuration (resourceConfig) or resource
setting (resourceSetting)-resource set (resourceSet)-resource (resource). The network device may
configure one or more resource configurations for the terminal device. Each resource configuration
includes one or more resource sets, and each resource set may include one or more resources. Each
resource configuration/resource set/resource includes an index, and further includes some other
parameters, for example, a periodicity of the resource and a signal class corresponding to the
resource. Each resource may include one or more antenna ports. The reporting configuration
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information is information related to reporting of a measurement result, and is configured through
reporting configuration (ReportConfig) in the protocol. The network device may configure one or
more reporting configurations for the terminal device. Each reporting configuration includes
reporting-related information such as a reporting indicator, reporting time, a reporting periodicity,
and a reporting format. In addition, the reporting configuration further includes the index of the
resource configuration, to indicate a measurement configuration by which a reported result is
measured.

[00106] During channel measurement, when a CQI needs to be measured, a corresponding
interference signal may be further measured. The interference signal may be measured by
measuring an interference resource. The interference resource and a channel resource are
configured for the terminal device together, and are respectively configured in different resource
settings. For example, two resource settings are configured in RRC signaling, where one resource
setting includes the channel resource, and the other resource setting includes the interference
resource. There are two types of interference resources: a non-zero-power channel state
information reference signal (non-zero-power CSI-RS, NZP CSI-RS) and CSI-IM.

[00107] Beam information of each resource further needs to be configured. In this way, the
terminal device knows a beam corresponding to each resource, and determines a reception beam
that should be used for receiving. The beam information is encapsulated in a TCI-state (TCl-state),
and each channel resource may include one TClI-state, indicating beam information of the resource.
Beam information of the interference resource does not need to be configured, and beam
information of the channel resource associated with the interference resource is used by default.
For example, when a CSI-IM resource is used as the interference resource, a quantity of CSI-IM
resources needs to be equal to a quantity of channel resources, and the CSI-IM resources are in
one-to-one correspondence with the channel resources. For each CSI-IM resource, a beam of a
channel resource corresponding to the CSI-IM resource is used by default, and the terminal device
receives the channel resource and the CSI-IM resource by using a same reception beam. When an
NZP CSI-RS resource is used as the interference resource, it is stipulated that only one channel
resource can be configured, and a beam of the channel resource is used for all NZP CSI-RS
interference resources.

[00108] The following describes specific formats of the resource configuration and the
reporting configuration in the R15 protocol, to facilitate understanding of the measurement
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configuration information.
<Definition of the resource configuration: The resource configuration includes one or
more resource sets, and one resource set includes one or more resources>
CSI-ResourceConfig ::= SEQUENCE {
<Index of the resource configuration>
csi-ResourceConfigld CSI-ResourceConfigld,
<The resource configuration includes a resource set list, where the resource set
list may be a list of nzp-CSI-RS-SSB resource sets or a list of csi-IM resource sets>
csi-RS-ResourceSetList CHOICE {
<The list of the nzp-CSI-RS-SSB resource sets includes a plurality of nzp-
CSI-RS resource sets or a plurality of csi-SSB resource sets, or both. Each nzp-CSI-RS resource
set includes one or more nzp-CSI-RS resources, and each csi-SSB resource set includes one or
more csi-SSB resources>
nzp-CSI-RS-SSB-ResourceSetList SEQUENCE {
nzp-CSI-RS-ResourceSetList SEQUENCE (SIZE
(1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF
NZP-CSI-RS-ResourceSetld
csi-SSB-ResourceSetList SEQUENCE (SIZE (1..maxNrofCSI-
SSB-ResourceSetsPerConfig)) OF CSI-SSB-ResourceSetld
s
<The list of the csi-IM resource sets includes a plurality of csi-IM resource
sets, and each csi-IM resource set includes one or more csi-IM resources>
csi-IM-ResourceSetList SEQUENCE (SIZE (1..maxNrofCSI-IM-
ResourceSetsPerConfig)) OF CSI-IM-ResourceSetld
5
<A frequency of one cell is divided into a plurality of bandwidth blocks, and bwp-
id indicates an identifier of the bandwidth block>
bwp-Id BWP-Id,
<Time domain sending feature of a resource in the resource configuration:
periodic sending, semi-persistent sending, or aperiodic sending>
resourceType ENUMERATED { aperiodic, semiPersistent,
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periodic },

<The resource set includes one or more resources, the nzp-CSI-RS resource set
includes one or more nzp-CSI-RS resources, the csi-SSB resource set includes one or more SSB
resources, and the csi-IM resource set includes one or more csi-IM resources. Because there are
many types of resource sets, the resource sets are not described here one by one>
h
<Definition of the reporting configuration, where some parameters irrelevant to this
patent are omitted>
CSI-ReportConfig ::= SEQUENCE {
<Index of the reporting configuration>
reportConfigld CSI-ReportConfigld,
<lIdentifier of a resource configuration used to measure channel information>
resourcesForChannelMeasurement CSI-ResourceConfigld,
<lIdentifier of a resource configuration used to measure interference information,
where resource types included in the resource configuration each are csi-IM>
csi-IM-ResourcesForInterference CSI-ResourceConfigld
<Identifier of a resource configuration used to measure interference information,
where resource types included in the resource configuration each are nzp-CSI-RS>
nzp-CSI-RS-ResourcesForInterference CSI-ResourceContigld
<Reported parameters, such as an RSRP and a CQI>

reportQuantity CHOICE {

s

<A group-based reporting rule may be configured as enabled or disabled>
groupBasedBeamReporting CHOICE ¢{
<When the rule is configured as enabled, other details do not need to be further
configured, and the UE reports two resource identifiers CRIs or SSBRIs that can be received
simultaneously>
enabled NULL,
<When the rule is configured as disabled, a quantity of beams to be
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specifically reported needs to be further set, and may be set to 1 to 4. For example, when the
quantity is set to 4, the UE reports four resource identifiers, and the four resource identifiers are
not required to be received simultaneously>
disabled SEQUENCE {
nrofReportedRS ENUMERATED {nl,
n2, n3, n4}

}

[00109] S2: The network device sends a downlink signal on a resource element corresponding
to a resource configured by using the measurement configuration information, so that the terminal
device determines, by measuring the downlink signal, channel information corresponding to each
resource (to be specific, channel information of a beam corresponding to the resource).

[00110] S3: The terminal device measures the downlink signal based on the measurement
configuration information, to be specific, a resource to be measured, time-frequency resources on
which measurement is performed, an indicator to be measured, and the like.

[00111] S4: The terminal device sends a beam measurement report to the network device. The
beam measurement report may include one or more indexes of one or more resources and channel
information corresponding to the resources, for example, a CQI, a rank indication (rank indication,
RI), a precoding matrix indicator (precoding matrix indicator, PMI), and a layer indicator (layer
indicator, LI).

[00112] To make objectives, technical solutions, and advantages of embodiments of this
application clearer, the following further describes embodiments of this application in detail with
reference to the accompanying drawings.

[00113] The channel measurement method provided in this application may be applied to
various communication systems, for example, an internet of things (internet of things, IoT), a
narrowband internet of things (narrowband internet of things, NB-IoT), long term evolution (long
term evolution, LTE), a 5th generation (5G) communication system, an LTE and a 5G hybrid
architecture, a 5G NR system, a new communication system emerging in future communication
development, or the like. The 5G communication system described in this application may include
at least one of a non-standalone (non-standalone, NSA) 5G communication system and a
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standalone (standalone, SA) 5G communication system. Alternatively, the communication system
may be a public land mobile network (public land mobile network, PLMN), a device-to-device
(device-to-device, D2D) network, a machine to machine (machine to machine, M2M) network, or
another network.

[00114] FIG. 1 shows a communication system 100 applicable to embodiments of this
application. The communication system may include one or more network devices and one or more
terminal devices. One network device may transmit data or control signaling to the one or more
terminal devices. Alternatively, a plurality of network devices may simultaneously transmit data
or control signaling to one terminal device.

[00115] Communication between each network device and each terminal device in the
communication system shown in FIG. 1 may alternatively be represented in another form. For
example, as shown in FIG. 2, a terminal device 10 includes a processor 101, a memory 102, and a
transceiver 103, and the transceiver 103 includes a transmitter 1031, a receiver 1032, and an
antenna 1033. A network device 20 includes a processor 201, a memory 202, and a transceiver 203,
and the transceiver 203 includes a transmitter 2031, a receiver 2032, and an antenna 2033. The
receiver 1032 may be configured to receive transmission control information through the antenna
1033, and the transmitter 1031 may be configured to send transmission feedback information to
the network device 20 through the antenna 1033. The transmitter 2031 may be configured to send
the transmission control information to the terminal device 10 through the antenna 2033, and the
receiver 2032 may be configured to receive, through the antenna 2033, the transmission feedback
information sent by the terminal device 10.

[00116] The foregoing communication system applicable to embodiments of this application is
merely an example for description, and a communication system applicable to embodiments of
this application is not limited thereto. For example, the communication system may include
another quantity of network devices and another quantity of terminal devices.

[00117] The terminal device in embodiments of this application is an entity that is on a user
side and that is configured to receive or transmit a signal. The terminal device may be a device
providing voice and data connectivity to a user, for example, a handheld device or a vehicle-
mounted device having a wireless connection function. The terminal device may alternatively be
another processing device connected to a wireless modem. The terminal device may communicate
with one or more core networks by using a radio access network (radio access network, RAN).
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The terminal device may alternatively be referred to as a wireless terminal, a subscriber unit
(subscriber unit), a subscriber station (subscriber station), a mobile station (mobile station), a
mobile (mobile), a remote station (remote station), an access point (access point), a remote terminal
(remote terminal), an access terminal (access terminal), a user terminal (user terminal), a user agent
(user agent), a user device (user device), user equipment (user equipment), or the like. The terminal
device may be a mobile terminal, for example, a mobile phone (or referred to as a "cellular" phone),
or a computer that has a mobile terminal. For example, the terminal device may be a portable,
pocket-sized, handheld, computer built-in, or vehicle-mounted mobile apparatus, which exchanges
a voice and/or data with the radio access network. For example, the terminal device may
alternatively be a device such as a personal communications service (personal communications
service, PCS) phone, a cordless telephone set, a session initiation protocol (session initiation
protocol, SIP) phone, a wireless local loop (wireless local loop, WLL) station, or a personal digital
assistant (personal digital assistant, PDA). A common terminal device includes, for example, a
mobile phone, a tablet, a notebook computer, a palmtop computer, a mobile internet device (mobile
internet device, MID), and a wearable device such as a smart watch, a smart band, or a pedometer.
However, this is not limited in embodiments of this application. Alternatively, the terminal device
in embodiments of this application may be a terminal device or the like that appears in a future
evolved PLMN. This is not limited in embodiments of this application.

[00118] In addition, the terminal device in embodiments of this application may alternatively
be a terminal device in an [oT system. 10T is an important part of future development of
information technologies. A main technical feature of the IoT is connecting a thing to a network
by using a communication technology, to implement an intelligent network for interconnection
between a person and a machine or between things. In embodiments of this application, an IoT
technology may implement massive connections, deep coverage, and terminal power saving by
using, for example, a narrowband (narrowband, NB) technology.

[00119] In addition, in embodiments of this application, the terminal device may further include
a sensor, for example, an intelligent printer, a train detector, or a gas station. Main functions of the
terminal device include collecting data (by some terminal devices), receiving control information
and downlink data from the network device, sending an electromagnetic wave, and transmitting
uplink data to the network device.

[00120] The network device in embodiments of this application is an entity that is on a network
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side and that is configured to transmit or receive a signal. The network device in embodiments of
this application may be a device in a wireless network, for example, a RAN node that enables the
terminal to access the wireless network. For example, the network device may be an evolved
NodeB (evolved NodeB, eNB or e-NodeB) in LTE, or may be a new radio controller (new radio
controller, NR controller), a gNodeB (gNB) in a 5G system, a centralized unit (centralized unit,
CU), a new radio base station, a radio remote module, a micro base station, a relay (relay), a
distributed unit (distributed unit, DU), a home NodeB, a transmission reception point (transmission
reception point, TRP), a transmission point (transmission point, TP), or any other radio access
device. However, this is not limited in embodiments of this application. The network device may
cover one or more cells.

[00121] A network architecture and a service scenario described in embodiments of this
application are intended to describe the technical solutions in embodiments of this application
more clearly, but constitute no limitation on the technical solutions provided in embodiments of
this application. A person of ordinary skill in the art may learn that the technical solutions provided
in embodiments of this application are also applicable to a similar technical problem as the network
architecture evolves and a new service scenario emerges.

[00122] In a mobile communication system (for example, 5th generation, 5G), before data
transmission, channel measurement needs to be performed to obtain channel information. A main
method for channel measurement is as follows: A network device configures, for a terminal device,
a resource used for channel measurement, and then sends the resource to the terminal device. The
terminal device measures the resource, and finally feeds back, to the network device, a
measurement result corresponding to the resource.

[00123] A network side may transmit data for different terminal devices by using different
transmission mechanisms. For example, for a terminal device located in a cell center, the network
side may transmit data for the terminal device based on a single transmission station (transmission
and reception point, TRP); for a terminal device located at a cell edge, the network side may
transmit data for the terminal device based on a plurality of TRPs. Data transmission based on a
plurality of TRPs is referred to as coordinated transmission (coordinated multiple points, COMP).
During , channel measurement also needs to be performed. of two TRPs is used as an example.
A channel measured by the terminal device is a joint channel of the two TRPs, for example, as
shown in FIG. 3. The terminal device needs to measure reference signals sent by the two TRPs, to
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determine channel quality of the joint channel including the two TRPs.

[00124] Currently, the network device may configure one channel resource for the terminal
device, and the channel resource includes a plurality of port resources. The network device
respectively sends the port resources by using a plurality of TRPs. After receiving the port resource
sent by each TRP, the terminal device measures a signal transmitted on the TRP, so that multi-TRP
joint measurement can be implemented. However, in a high-frequency transmission scenario, data
transmission needs to be performed by using a specific beam. When a plurality of TRPs transmit
data in a coordinated manner, different TRPs may use different transmission beams. Therefore,
when the terminal device performs joint channel measurement on the plurality of TRPs, the
plurality of TRPs may use different beams to send signals. However, only one piece of beam
information can be configured in one channel resource. Therefore, a current joint channel
measurement method cannot be applied to high-frequency channel measurement.

[00125] Based on this, embodiments of this application provide a channel measurement method
and apparatus, to implement high-frequency channel measurement. The method and the apparatus
are conceived based on a same invention concept. The method and the apparatus have similar
principles for resolving problems. Therefore, for implementation of the apparatus and the method,
refer to each other, and details of repeated parts are not described.

[00126] A resource set in embodiments of this application may be a resource set, or may be a
resource setting and a resource configuration.

[00127] Inembodiments of this application, that a channel resource and an interference resource
have a same reception beam may be understood as that directions of reception beams
corresponding to the channel resource and the interference resource are the same, may mean that
the channel resource and the interference resource have a type D quasi-collocation relationship, or
may mean that the channel resource and the interference resource use a same TCl-state.

[00128] In embodiments of this application, a measurement type may also be referred to as a
measurement mode, and the measurement type may include at least two types: separate
measurement and joint measurement. Separate measurement may be understood as separately
measuring all measurement resources, to obtain channel information corresponding to each
measurement resource. Separate measurement may also be referred to as independent
measurement, channel separate measurement, separate channel measurement, independent
channel measurement, channel independent measurement, or the like. Joint measurement may be
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understood as combining a plurality of measurement resources to perform measurement, to obtain
joint channel information. Separate measurement may also be referred to as channel joint
measurement, joint channel measurement, or the like. It should be understood that separate
measurement and joint measurement are merely example names, and naming of the measurement
type is not specifically limited. For ease of description, in the following, a measurement type in
which all measurement resources are separately measured to obtain channel information
corresponding to each measurement resource is uniformly referred to as separate measurement,
and a measurement type in which a plurality of measurement resources are combined to perform
measurement to obtain joint channel information is uniformly referred to as joint measurement.
[00129] In embodiments of this application, having/using a same TCI-state may be understood
as having/using a same reception beam, or a same QCL assumption (for example, a type D QCL
assumption), or may be understood as using a same TClI-state index, or a same reference signal
resource included in type D QCL-info in the used TClI-state, or may be understood as having a
QCL relationship, for example, having a type D QCL relationship. Having/using different TCI-
states may be understood as having different reception beams, or different QCL assumptions (for
example, type D QCL assumptions), or may be understood as using different TCI-state indexes, or
different reference signal resources included in type D QCL-info in the used TClI-states, or may
be understood as not having a QCL relationship, for example, not having a type D QCL relationship.
[00130] In embodiments of this application, the TRP and the measurement resource or the
channel resource may be replaced with each other. For example, a phase difference/an inter-panel
phase difference between precoding matrices/bases/cross-polarized ports corresponding to one
TRP may be understood as a phase difference/an inter-panel phase difference between precoding
matrices/bases/cross-polarized ports corresponding to one CSI-RS.

[00131] In embodiments of this application, the TRP and a port of the measurement resource or
the channel resource may alternatively be replaced with each other. For example, a phase
difference/an inter-panel phase difference between precoding matrices/bases/cross-polarized ports
corresponding to one TRP may be understood as a phase difference/an inter-panel phase difference
between precoding matrices/bases/cross-polarized ports corresponding to a group of ports
corresponding to the TRP.

[00132] It should be understood that, in embodiments of this application, "at least one" means
one or more, and "a plurality of" means two or more. The term "and/or" describes an association
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relationship between associated objects and represents that three relationships may exist. For
example, A and/or B may represent the following cases: Only A exists, both A and B exist, and
only B exists, where A and B may be singular or plural. The character "/" usually indicates an "or"
relationship between the associated objects. "At least one (piece) of the following" or a similar
expression thereof means any combination of these items, including any combination of singular
items (pieces) or plural items (pieces). For example, at least one (piece) of a, b, or ¢ may indicate
a,b,c,aandb,aandc, b and c, or a, b, and ¢, where a, b, and ¢ may be singular or plural.
[00133] In addition, it should be understood that in descriptions of this application, terms such
as "first" and "second" are merely intended for purposes of description, and should not be
understood as an indication or implication of relative importance, cannot be understood as an
indication or implication of a sequence, and cannot represent a quantity.

[00134] The following describes in detail the method provided in embodiments of this

application with reference to the accompanying drawings.

Embodiment 1

[00135] FIG. 4 is a flowchart of a channel measurement method according to this application.
The method may be applied to a communication device, a chip, a chip set, or the like. The
following uses the communication device as an example for description. The method includes the
following steps.

[00136] S401: A network device sends measurement configuration information to a terminal.
Correspondingly, the terminal device receives the measurement configuration information from
the network device. The measurement configuration information is used to configure one or more
groups of measurement resources, each group of measurement resources includes a plurality of
measurement resources, and the group of measurement resources is used to perform joint channel
measurement once. It should be noted that, in the plurality of groups of measurement resources
configured by using the measurement configuration information, quantities of measurement
resources included in all the groups of measurement resources may be equal or unequal. This is
not specifically limited herein. In addition, if the measurement configuration information is used
to configure a plurality of groups of measurement resources, a quantity of measurement resources
included in one group of measurement resources may be 1.

[00137] For example, the measurement resource may be a channel resource used to measure a
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channel, and the channel resource may also be referred to as a channel measurement resource.
Alternatively, the measurement resource may be an interference resource used to measure
interference, and the interference resource may also be referred to as an interference measurement
resource. A type of the channel resource may be any one or a combination of an NZP CSI-RS
resource, an SSB resource, a CSI-IM resource, and a zero-power channel state information
reference signal (Zero-Power Channel State Information Reference Signal, ZP CSI-RS) resource.
A type of the interference resource may be any one or a combination of an NZP CSI-RS resource,
an SSB resource, a CSI-IM resource, and a ZP CSI-RS resource.

[00138] In an example for description, the measurement configuration information may include
a measurement configuration, and the measurement configuration includes related configuration
information of the measurement resource. For example, the measurement configuration is used to
configure the foregoing one or more groups of measurement resources. For example, the
measurement configuration may further include related parameters such as a sending periodicity,
a time-frequency resource location, and a port quantity.

[00139] Optionally, the measurement configuration information may further include a reporting
configuration.

[00140] In a possible implementation, for one group of measurement resources, the
measurement configuration information further indicates whether measurement resources
included in the group of measurement resources are used for joint channel measurement.
According to the foregoing implementation, when the network device configures a plurality of
measurement resources for the terminal device, the terminal device may determine whether the
measurement resources are used for separate measurement or joint measurement.

[00141] In a specific implementation, the measurement configuration in the measurement
configuration information may indicate whether the measurement resources included in the group
of measurement resources are used for joint channel measurement.

[00142] In some embodiments, the measurement configuration information may indicate, in
one or more of the following six manners, whether measurement resources included in one group
of measurement resources are used for joint channel measurement.

[00143] Manner 1: The measurement configuration information may indicate a measurement
type of the measurement resource by configuring a first parameter. There are at least two
measurement types: joint measurement and separate measurement. If the measurement type is joint
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measurement, it indicates that measurement resources included in one group of measurement
resources are used for joint channel measurement; if the measurement type is separate
measurement, it indicates that measurement resources included in one group of measurement
resources are not used for joint channel measurement. The first parameter may include one or more
parameters. This is not specifically limited herein. An example in which the first parameter is a
groupBasedBeamReporting parameter is used for description. The measurement configuration
information may indicate the measurement type by using the groupBasedBeamReporting
parameter. For example, when a value of the groupBasedBeamReporting parameter is set to
enabled, it may indicate that joint measurement is used. When a value of the
groupBasedBeamReporting parameter is set to disabled, it may indicate that separate measurement
is used.

[00144] Further, when the measurement configuration information indicates to measure one or
more of parameters such as a CQI, an RI, and a PMI, Manner 1 may indicate that the measurement
resources included in the group of measurement resources are used for joint channel measurement.
For example, if the measurement configuration information indicates to measure the one or more
of parameters such as the CQI, the RI, and the PMI, the groupBasedBeamReporting parameter
may indicate the measurement type.

[00145] Manner 2: The measurement configuration information may indicate, by configuring a
second parameter, a quantity of measurement resources used for joint channel measurement. When
the second parameter is configured to be a value greater than 1 (to be specific, the quantity of
measurement resources used for joint channel measurement is configured to be greater than 1), it
may indicate that a measurement type is joint measurement; otherwise, it may indicate that a
measurement type is separate measurement. Alternatively, when the measurement configuration
information configures a second parameter, it may indicate that a measurement type is joint
measurement; when the measurement configuration information does not configure a second
parameter, it may indicate that a measurement type is separate measurement.

[00146] Manner 3: The measurement configuration information may indicate, by using a
quantity of resource sets in which measurement resources included in one group of measurement
resources are located, whether the measurement resources included in the group of measurement
resources are used for joint channel measurement. For example, if a plurality of measurement
resources included in one group of measurement resources are configured in a plurality of resource
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sets, it may indicate that the plurality of measurement resources included in the group of
measurement resources are used for joint channel measurement. If a plurality of measurement
resources included in one group of measurement resources are configured in one resource set, it
may indicate that a measurement type is that the plurality of measurement resources included in
the group of measurement resources are not used for joint channel measurement. For example, the
group of measurement resources includes N measurement resources. If the N measurement
resources are configured in N resource sets, it may indicate that the N measurement resources are
used for joint channel measurement, where N is an integer greater than 1. For another example,
the group of measurement resources includes M measurement resources. If the M measurement
resources are configured in m resource sets, it may indicate that the M measurement resources are
used for joint channel measurement, where M is an integer greater than 1, and m is an integer
greater than 0 and less than M.

[00147] Manner 4: The measurement configuration information may indicate, by using a
measurement resource configuration form, whether measurement resources included in one group
of measurement resources are used for joint channel measurement. For example, if all the
measurement resources are configured in a plurality of resource sets, it indicates that measurement
resources in each resource set may be used as a group of measurement resources to perform joint
channel measurement.

[00148] In an implementation, Manner 4 and Manner 1 may jointly indicate a measurement
type. To be specific, when all the measurement resources are configured in a plurality of resource
sets, and the first parameter (for example, groupBasedBeamReporting) indicates that the
measurement type is joint measurement, the measurement resources in each resource set may be
used as a group of measurement resources to perform joint channel measurement.

[00149] Manner 5: The measurement configuration information may indicate a measurement
type by using a quantity of channel resources and the type of the interference resource. For example,
when the type of the interference resource is an NZP CSI-RS and the quantity of channel resources
is greater than 1, it may indicate that the measurement type is joint measurement.

[00150] Manner 6: The measurement configuration information may indicate a measurement
type by using a codebook type. If the measurement type is joint measurement, it indicates that
measurement resources included in one group of measurement resources are used for joint channel
measurement; if the measurement type is separate measurement, it indicates that measurement
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resources included in one group of measurement resources are not used for joint channel
measurement. For example, when the codebook type is configured as a specific type, it may
indicate that the measurement type is joint measurement.

[00151] In an example for description, a plurality of measurement resources used for joint
measurement may be referred to as one measurement resource group, that is, one group of
measurement resources may be referred to as one measurement resource group.

[00152] In an example for description, the measurement resource group may be a physical
group. For example, the measurement resource group may be a resource set. The network device
may configure one or more resource sets for the terminal device. During joint channel
measurement, resources in each resource set are combined to perform measurement. Optionally,
the resource set may meet one or both of the following two conditions: A quantity of resource sets
may be K, where K is a positive integer, for example, 1, 2, 4, or 8. A sum of port quantities of
measurement resources in each resource set may not exceed H, where H is a positive integer, for
example, 4, 8, 12, 16, 18, 24, 32, or 64. Alternatively, not all resource sets configured by the
network device may be used for joint measurement. For example, resources in some resource sets
are used for joint measurement, and resources in some resource sets are used for separate
measurement. The network device may indicate which resource sets are used for joint
measurement. For example, one or more parameters indicate whether a resource set is used for
joint measurement or separate measurement.

[00153] A value of K or H may be indicated by using RRC signaling/a medium access control
control element (medium access control control element, MAC CE)/DCI signaling, or may be
reported by using a UE capability reporting process, or may be stipulated in the protocol. If K or
H is configured by using RRC signaling, K or H may be a mandatory parameter or an optional
parameter. When K or H is not configured, K or H may be a default value. For example, the default
value may be one of 2, 3, 4,5, 6,7, 8, 12, and 16.

[00154] In an example for description, a value/an upper limit of K or H may be but is not limited
toany one of 1,2, 3,4, 5,6,7, 8, 12, and 16. In an example for description, a value range of K or
H may be {1,2,3,4,5,6,7,8,12,16} or a subset thereof.

[00155] It should be noted that value ranges of K and H may be the same, or may be different.
The foregoing value and value range are merely examples for description, and the value ranges of
K and H are not specifically limited.
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[00156] In another example for description, the measurement resource group may alternatively
be a logical group. In other words, the measurement resource group is not explicitly configured.
For example, all measurement resources may be configured in one resource set, and every N
measurement resources are used as one measurement resource group according to a configuration
sequence of all the measurement resources or a sequence of indexes of the measurement resources.
For example, six measurement resources {#2, #3, #4, #6, #1, #7} are configured, and every two
measurement resources are used as one measurement resource group. Therefore, {#2, #3} may be
used as one measurement resource group, {#4, #6} may be used as one measurement resource
group, and {#1, #7} may be used as one measurement resource group. For another example, nine
measurement resources {#1, #2, #3, #4, #5, #6, #7, #8, #9} are configured, and every three
measurement resources are used as one measurement resource group. Therefore, {#1, #4, #7} may
be used as one measurement resource group, {#2, #5, #8} may be used as one measurement
resource group, and {#3, #6, #9} may be used as one measurement resource group. A manner of
grouping the measurement resource group is not specifically limited in this embodiment of this
application.

[00157] Measurement resources in one measurement resource group may be resources of a
same cell, or may be measurement resources of different cells. This is not specifically limited
herein.

[00158] Currently, because complexity of a type II codebook is high, it is stipulated in the
protocol that if a reported codebook is a type 2 (type II) codebook, a quantity of measurement
resources can only be configured to 1. However, in this embodiment of this application, when the
type II codebook is used for reporting, a plurality of measurement resources may be configured.
For example, when the measurement type is separate measurement, if a reported codebook type is
the type II codebook, only a single measurement resource can be configured in the measurement
configuration information; when the measurement type is joint measurement, if a reported
codebook type is the type Il codebook, a plurality of measurement resources may be configured in
the measurement configuration information.

[00159] In an implementation, if the measurement type is joint measurement and the reported
codebook type is the type II codebook, one measurement resource group may be configured in the
measurement configuration information. For example, the measurement resource group may meet
one or more of the following three conditions:
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[00160] Condition 1: A quantity of measurement resources does not exceed L, where L is a
positive integer, for example, 2, 4, or 8.

[00161] Condition 2: A port quantity of each measurement resource may not exceed S, where P
is a positive integer, for example, 1, 2, 4, 8, or 16.

[00162] Condition 3: A sum of port quantities of all measurement resources does not exceed F,
where M is a positive integer, for example, 2, 4, 8, 12, 16, 18, 24, 32, or 64.

[00163] A value of L, S, or F may be indicated by using RRC signaling/a MAC CE/DCI
signaling, or may be reported by using a UE capability reporting process, or may be stipulated in
the protocol. If L, S, or F is configured by using RRC signaling, L, S, or F may be a mandatory
parameter or an optional parameter. When L, S, or F is not configured, L, S, or F may be a default
value. For example, the default value may be one of 2, 3,4, 5, 6, 7, 8, 12, and 16.

[00164] In an example for description, a value/an upper limit of L, S, or F may be but is not
limited to any one of 1, 2, 3,4, 5,6, 7, 8, 12, and 16. In an example for description, a value range
of L, S, or F may be {1,2,3,4,5,6,7,8,12,16} or a subset thereof.

[00165] It should be noted that value ranges of L, S, and F may be the same, or may be different.
The foregoing value and value range are merely examples for description, and the value ranges of
L, S, and F are not specifically limited.

[00166] Currently, it is stipulated in the protocol that measurement resources in one resource
set have equal frequency-domain densities, and equal port quantities. However, in this embodiment
of this application, measurement resources in measurement of one resource set may have equal or
unequal frequency-domain densities, and equal or unequal port quantities. When the measurement
type is separate measurement, measurement resources in one resource set have equal frequency-
domain densities, and equal port quantities; when the measurement type is joint measurement,
measurement resources in one resource set may have equal or unequal frequency-domain densities,
and equal or unequal port quantities.

[00167] In some embodiments, the measurement resource is the channel resource. The
measurement configuration information is further used to configure the interference resource.
[00168] In an example for description, the interference resource may include one or more CSI-
IM resources, and during joint channel measurement, one CSI-IM resource may be associated with
one group of measurement resources. For example, the measurement resource group is a resource
set. One CSI-IM resource may be associated with one resource set, and a quantity of CSI-IM
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resources may be equal to a quantity of resource sets. For another example, the measurement
resource group is a logical group. If one measurement resource group includes N measurement
resources, the measurement resources and CSI-IM resources may meet an N:1 quantity
relationship. To be specific, every N measurement resources may be associated with one CSI-IM
resource.

[00169] The CSI-IM resource has a same QCL relationship with the associated measurement
resources. Therefore, the terminal device may determine a TCI-state or QCL information of the
CSI-IM resource by using TCI-states or QCL information of the measurement resources in the
measurement resource group associated with the CSI-IM resource, that is, receive the CSI-IM
resource by using reception beams of the measurement resources, and perform measurement. For
example, if a CSI-IM resource #1 is associated with measurement resources {#2, #3}, the terminal
device may receive the CSI-IM resource #1 by using reception beams of the measurement resource
#2 and the measurement resource #3.

[00170] In another example for description, the interference resource may further include one
or more NZP CSI-RS resources. During joint channel measurement, one group of measurement
resources is associated with at least one NZP CSI-RS resource. The at least one NZP CSI-RS
resource associated with a same group of measurement resources may be referred to as an
interference resource group. One interference resource group may be one resource set.

[00171] The at least one NZP CSI-RS resource associated with a same group of measurement
resources has a same QCL relationship with the associated measurement resources. Therefore, the
terminal device may determine a TClI-state or QCL information of each associated NZP CSI-RS
resource by using TCl-states or QCL information of the measurement resources in the
measurement resource group, that is, receive the associated NZP CSI-RS resources by using
reception beams of the measurement resources, and perform measurement. The terminal device
may use each associated NZP CSI-RS interference resource as an interference layer, and calculate
interference of a corresponding measurement resource by adding energy corresponding to all
interference layers.

[00172] Currently, it is stipulated in the protocol that when the type of the interference resource
is an NZP CSI-RS, the quantity of channel resources is 1. However, in this embodiment of this
application, when the type of the interference resource is the NZP CSI-RS, the quantity of channel
resources may be greater than 1. For example, when the measurement type is separate
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measurement, if an interference resource whose type is the NZP CSI-RS is configured, a single
channel resource is configured in the measurement configuration information. When the
measurement type is joint measurement, if an interference resource whose type is the NZP CSI-
RS is configured, a plurality of channel resources may be configured in the measurement
configuration information.

[00173] In an implementation, when the measurement type is joint measurement, if an
interference resource whose type is the NZP CSI-RS is configured, a group of channel resources
may be configured in the measurement configuration information. Optionally, the group of channel
resources may meet at least one of the following conditions: A quantity of channel resources in the
group of channel resources does not exceed Q, where Q is a positive integer, for example, 2, 4, or
8; a port quantity of each channel resource does not exceed Y, where Y is a positive integer, for
example, 1, 2, 4, 8, or 16; and a sum of port quantities of all channel resources does not exceed Z,
where Z is a positive integer, for example, 2, 4, 8, 12, 16, 18, 24, 32, or 64.

[00174] A value of Q, Y, or Z may be indicated by using RRC signaling/a MAC CE/DCI
signaling, or may be reported by using a UE capability reporting process, or may be stipulated in
the protocol. If Q, Y, or Z is configured by using RRC signaling, Q, Y, or Z may be a mandatory
parameter or an optional parameter. When Q, Y, or Z is not configured, Q, Y, or Z may be a default
value. For example, the default value may be one of 2, 3,4, 5, 6,7, 8, 12, and 16.

[00175] In an example for description, a value/an upper limit of Q, Y, or Z may be but is not
limited to any one of 1, 2, 3,4, 5,6, 7, 8, 12, and 16. In an example for description, a value range
of Q, Y or Z may be {1,2,3,4,5,6,7,8,12,16} or a subset thereof.

[00176] It should be noted that value ranges of Q, Y and Z may be the same, or may be different.
The foregoing value and value range are merely examples for description, and the value ranges of
Q. Y, and Z are not specifically limited.

[00177] S402: The network device sends, based on the measurement configuration information,
a reference signal corresponding to the measurement resource. One measurement resource may
correspond to one reference signal.

[00178] S403: The terminal device performs joint channel measurement based on the
measurement configuration information.

[00179] In an implementation, for each group of measurement resources, the terminal device
may determine a channel corresponding to each measurement resource in the group of
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measurement resources, and then jointly determine a precoding matrix based on channels
corresponding to all measurement resources in the group of measurement resources.

[00180] In some embodiments, the terminal device may have a plurality of joint measurement
manners. For example, the plurality of joint measurement manners may include at least the
following two manners:

[00181] Joint measurement manner 1: Determine one precoding matrix based on a plurality of
measurement resources included in each group of measurement resources. The following uses an
example in which each group of measurement resources includes X measurement resources for
description. The joint measurement manner 1 may be combining the X measurement resources to
determine one PMI, where a port quantity of the PMI may be equal to a sum of port quantities of
the X measurement resources. The PMI is obtained through joint calculation. For example, it is
assumed that when X=2, channels corresponding to the two measurement resources are H1 and
H2. The terminal device may determine one W, to enable energy that meets [H1, H2]W to be
maximum. The terminal device may report the PMI to the network device.

[00182] In an example for description, one RI may be further determined based on the PMI, and
the RI indicates a quantity of streams (rank) used by the PMI. The terminal device may report the
RI to the network device.

[00183] In an example for description, one CQI may be further determined based on the group
of measurement resources. The CQI is a CQI obtained through joint measurement based on all
measurement resources, and indicates channel quality of a joint channel including all the
measurement resources. The terminal device may report the CQI to the network device.

[00184] In addition, the terminal device may further report an LI to the network device, to
indicate one of a plurality of streams indicated by the RI, for example, the best stream. The terminal
device may further report, to the network device, il information corresponding to all the
measurement resources, where il may include full-band information in the PMI information.
[00185] Joint measurement manner 2: Determine a plurality of precoding matrices based on a
plurality of measurement resources included in each group of measurement resources, where the
plurality of measurement resources are in one-to-one correspondence with the plurality of
precoding matrices. The following uses an example in which each group of measurement resources
includes X measurement resources for description. The joint measurement manner 2 may be jointly
measuring X measurement resources to determine X PMIs, where each PMI corresponds to one
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measurement resource. A port quantity of the PMI is equal to a port quantity of a corresponding
measurement resource. The X PMIs are obtained through joint calculation. For example, it is
assumed that when X=2, channels corresponding to the two measurement resources are H1 and
H2. The terminal device may determine two Ws, namely, W1 and W2, to enable energy that meets
[HIW1, H2W2] to be maximum. The terminal device may report the X PMIs to the network device.
[00186] For example, one RI may be further determined based on the X PMIs, and the RI
corresponds to the X PMIs. The terminal device may report the RI to the network device.
Alternatively, X RIs may be further determined based on the X PMlIs, and one RI corresponds to
one PMI. The terminal device may report the X RlIs to the network device.

[00187] For example, one CQI may be further determined based on each group of measurement
resources, where the CQI corresponds to the X PMIs. In other words, the CQI is a joint CQI
calculated based on the X measurement resources, and indicates channel quality of a joint channel
including all the measurement resources. The terminal device may report the CQI to the network
device. Alternatively, X CQIs may be further determined based on each group of measurement
resources, and one CQI corresponds to one PMI.

[00188] In some embodiments, during joint measurement, when measuring one channel
resource, the terminal device may use another channel resource as an interference resource.
[00189] In addition, the terminal device may alternatively report a plurality of Lls to the
network device. Each LI corresponds to one RI or PMI, and indicates one of a plurality of streams
corresponding to the reported RI or PMI, for example, the strongest stream. Alternatively, the
terminal device may report a plurality of pieces of il to the network device. Each piece of il
corresponds to one measurement resource, and the i1 includes the full-band information in the PMI
information.

[00190] In addition to the foregoing two joint measurement manners, another joint
measurement manner may be further used. This is not limited in this embodiment of this
application.

[00191] When the protocol supports only one joint measurement manner, when the
measurement configuration information indicates that measurement resources included in one
group of measurement resources are used for joint channel measurement, the joint measurement
manner may be used to perform joint channel measurement.

[00192] When the protocol supports a plurality of joint measurement manners, for example,
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supports the foregoing two joint measurement manners, the measurement configuration
information may further indicate which joint measurement manner is to be specifically used. For
example, the measurement configuration information may indicate, by using one or more
parameters, which joint measurement manner is to be specifically used. For another example, a
parameter indicating a measurement type/codebook type/measurement mode may be set. The
parameter may have a plurality of optional values, and each value indicates a joint measurement
manner. If the parameter is not set, it may indicate that joint measurement is not used. The
parameter may also have an optional value to indicate separate measurement. When the parameter
is set to the optional value, it may indicate that joint measurement is not used. Alternatively, the
measurement configuration information may further indicate, by using a reported reporting
quantity, which joint measurement manner is to be used. For example, the foregoing two joint
measurement manners correspond to different reporting quantity options. By using the configured
reporting quantity, the terminal device may determine whether to use joint measurement, or
determine which joint measurement manner is to be used.

[00193] For example, a specific joint measurement manner to be used by the terminal device
may alternatively be determined by the terminal device.

[00194] For example, the plurality of joint measurement manners may be configured by the
network device for the terminal device, or may be preconfigured by the terminal device. Optionally,
the terminal device may report, by using a capability reporting parameter, whether to support joint
measurement, or report a specific supported joint measurement manner.

[00195] A PMIis an identifier of a precoding matrix. An essence of reporting a PMI is to notify
the network device of a precoding matrix, so that the network device transmits data by using the
precoding matrix. To reduce reporting overheads, some precoding matrix sets are defined in the
current protocol, and the terminal device only needs to report precoding matrices in the sets. The
predefined precoding matrices are also referred to as codebooks. Currently, there are four different
codebook sets or codebook types in the protocol: a type I single-panel codebook, a type I multi-
panel codebook, a type II codebook, and a type II port selection codebook.

[00196] Type I single-panel codebook:

[00197] The codebook is essentially a matrix. A quantity of rows is equal to a quantity of
antenna ports (a quantity of CSI-RS ports), a quantity of columns is equal to a rank or a quantity
of layers (a quantity of streams for data transmission), and each column corresponds to a precoding
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corresponding codebook format is a matrix whose quantity of columns is 1.
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[00199] fesi-zs s a quantity of CSI-RS ports, and is used to normalize precoding matrices.
Vim s a column vector, and indicates a precoding matrix corresponding to half of the CSI-RS
ports. A precoding matrix corresponding to the other half of the CSI-RS ports is #»"» which is

equal to = multiplied by ?». #» isused to perform phase compensation on the two precoding

matrices. This is because cross polarization is usually used for base station antennas. To be specific,
half of the antennas correspond to one polarization direction, and the other half of the antennas

correspond to another polarization direction. There is a fixed phase difference between precoding

matrices corresponding to two groups of antennas. Bases "2~ of the precoding matrices

corresponding to the two groups of antennas are the same, except that there is a phase difference

?» between the precoding matrices.
[00200] When Rank=2, the precoding matrix is a matrix with two columns, and a format is as
follows:

(2) _ 1 |— vl,m vl',m' _]

2Pcsi ps {(pnv,’m PV

l,l',m,m‘,n
[00201] Compared with the precoding matrix that exists when Rank=1, the precoding matrix
that exists when Rank=2 has one more column. A composition manner of the column is similar to
that of the first column, and a difference lies in that another base V..’ is used.

[00202] A codebook with a higher RANK may be deduced by analogy. A principle is to add a
new column. In each column, CSI-RS ports are divided into two groups, a same base is used for
each group, and there is a phase difference between the two groups.

[00203] For the type I single-panel codebook, base-related parameters 1 and m may be reported,

and used by the network device to determine the base V,,, . | and m may also be represented as 11,

and 1. After knowing values of 1 and m, the network device may calculate Vv,, by using the

following formula, where N; and N, indicate quantities of horizontal and vertical CSI-RS ports,
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[00204] 113 may be further reported, k; and k> may be determined by looking up a table by using

113, and values of /' and m' may be determined by using /'=i;,1+k; and m'=1; > ko, to determine the
base Vr..'. A formula used for calculating Vvr..~ based on /' and m' is the same as that described

above.
[00205] A parameter n may be further reported, and is used to determine the phase difference
¢, of the precoding matrices between the cross-polarized antennas, where n is also represented
as iz, and

@, = ™/2,
[00206] In other words, the terminal device needs to report values of the parameters i1,1, 11,2, 113,
and 12, and the network device can obtain a corresponding precoding matrix through calculation
by using these values according to the foregoing method.
[00207] Type I multi-panel codebook:
[00208] The type I multi-panel codebook is finer than the type I single-panel codebook, and
different antenna panels (panels) need to be distinguished from each other. For example, Rank=1
and a quantity of panels is equal to 2. A corresponding codebook format is a matrix whose quantity

of columns is 1.

Vim
1,2,1 1 (anl,m
00209 Wy = ———e
[ | lmpn = /Pesi_rs | @p1Vim
Pp1PnVim

[00210] The foregoing codebook is a two-panel codebook. Therefore, a dimension of the
codebook is twice that of the single-panel codebook. The first two items correspond to a precoding
matrix of the first panel, and a principle is the same as that of the single-panel codebook. The last
two items correspond to a precoding matrix of the second panel, and the essence of the last two

items is to multiply the first two items by a phase difference ¢y, to compensate for a phase

41



10

15

20

25

30

difference caused by a spacing between the two antenna panels. In other words, the multi-panel
codebook is essentially extension of the single-panel codebook. If there are P panels, the single-
panel codebook is extended into P groups. Each group corresponds to one panel, and relative to a
first group, the group corresponding to the panel needs to be multiplied by one phase offset, to
compensate for a signal phase difference caused by a spacing between the panel and the first panel.
[00211] In addition to the foregoing parameters i11, 112, 113, and i2, the terminal device may
further report a parameter i1,4 corresponding to the phase difference ¢, between different panels.
If there are only two panels in total, i14 has only one value, which is used to calculate the phase
difference ¢, between the two panels. If there are four panels, phase differences @1, @5, and
¢p3 between precoding matrices of the last three panels and the first panel need to be determined.
In this case, 11,4 includes three values i14=[114,1, 11,42, 11,43], and

@, = eJmr/2

[00212] In other words, the terminal device may report values of the parameters i1,1, 11,2, 11,3, 11,4,
and 12, and the network device can obtain a corresponding precoding matrix through calculation
by using these values according to the foregoing method.

[00213] The type I codebook is simple, and has low feedback overheads, poor precision, and a
large quantization error. The type II codebook is complex, and has high feedback overheads, high
precision, and a small quantization error. There are two types of type I codebooks: single-panel
and multi-panel. A codebook of the single-panel type is used in a case in which a single TRP
performs transmission by using a single antenna panel. A codebook of the multi-panel type is used
in a case in which a single TRP performs transmission by using a plurality of panels. Both the
types are applicable to single-TRP transmission and are not applicable to multi-TRP transmission.
In other words, currently, the type I codebook is not specially adapted to multi-TRP transmission.
Therefore, when the terminal device jointly measures a channel including a plurality of TRPs, a
codebook (regardless of a single-panel codebook or a multi-panel codebook) reported by the
terminal device to the network device are inaccurate. As a result, data transmission performance
is impaired.

[00214] Based on this, an embodiment of this application provides a codebook type, and the
codebook type is applicable to multi-TRP joint measurement. For ease of description, the
codebook type applicable to multi-TRP joint measurement is referred to as a multi-TRP codebook

below. It should be understood that herein is merely an example name, and a name of the codebook
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is not specifically limited. The multi-TRP codebook may include a parameter set corresponding
may to each measurement resource in each group of measurement resources, and a phase
difference between any two measurement resources.

[00215] Inthe type I multi-panel codebook, a plurality of codebooks use a same base. Therefore,
only one group of 11,1 and 112 parameter values need to be reported. A same base is used. This is
because different antenna panels of a same TPR are placed in parallel, in other words, included
angles between a plurality of panels and a channel feature direction are the same. Therefore, a
same base may be used. However, in multi-TRP joint channel measurement, because panels of a
plurality of TRPs are not necessarily parallel, a same base cannot be directly used. That is, each
TRP should independently use a base of the TRP. In other words, a base may be independently
determined for each TRP in the multi-TRP codebook, a precoding matrix corresponding to each
TRP is generated based on the base, and then the precoding matrices corresponding to all TRPs
are combined to form the multi-TRP codebook. A codebook corresponding to each TRP is equal
to a port quantity of the TRP.

[00216] In an implementation, it is assumed that a joint codebook corresponding to T TRPs

need to be determined, and each TRP has P panels. Each TRP corresponds to one base. For example,
a base corresponding to a TRP 118 vy, ,,. The terminal device needs to report values of /; and m;
that correspond to each TRP. For example, 11,1 and 11> are reported, 11,1 and 112 each include a
plurality of values, where i1,1=[i1,1,1, 11,12, ..., 11,1,7], and i1,1=[112,1, 1122, ..., 112,7]. Similarly, one
113 needs to be reported for each TRP, that is, a plurality of values of i1 3 need to be reported, where
11 3=[113,1, 1132, ..., 11.3,T].

[00217] For each TRP, there is a phase difference between cross-polarized antennas of the TRP.
For example, a cross-polarized phase difference corresponding to the TRP i is ¢y, . The terminal
device needs to report a value of n; corresponding to each TRP. For example, 12 is reported, and 1>
includes a plurality of values, where i2=[i2,1, 122, ..., i2,7]. Alternatively, different TRPs may
correspond to the same ¢,,.. In this case, the terminal device needs to report only one value of n;,
that is, 1> has only one value.

[00218] When one TRP has a plurality of panels, phase differences between cross-polarized

antennas on different panels may be different. In this case, for each TRP, the terminal device needs

to report a plurality of cross-polarized phase differences ¢, . For each TRP, there is a phase
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difference between a plurality of panels of the TRP. For example, an inter-panel phase difference

corresponding to the TRP 1 is ¢, . When a quantity P of panels is greater than 2, there are a
plurality of ¢, s. For example, @, = [@p, , @p,,» ) Pp, »_, |- The terminal device needs to report

avalue of ¢, corresponding to each TRP. For example, 114 is reported, 114 includes a plurality of

groups of values, and each group of values corresponds to one TRP. Each group of values includes
a plurality of groups, and corresponds to a plurality of panel phase differences. For example,

114=[1141, 1142, ..., 114T]. 114711401, 1142, ..., 114ip-1]. Alternatively, different TRPs may
correspond to the same ¢y, . In this case, the terminal device needs to report only one group of i14,

where 11 4=[114,1, 1142, ..., 11.4,P-1].
[00219] There is also a phase difference between different TRPs. For example, there is a phase

difference between the first TRP and each of the second TRP to the T" TRP. For example, a phase

difference between the TRP i (where i>1) and the first TRP is ¢;,. The terminal device needs to
report @, corresponding to each TRP. For example, 115 is reported, and 11,5 includes a plurality

of values: 11,5=[i1,5,1, 11,52, ..., 11,5,7-1]. When there are only two TRPs, only one ¢, value needs

to be reported.

[00220] Optionally, it may be stipulated that a plurality of TRPs correspond to an equal panel
quantity. Alternatively, an upper limit of a panel quantity corresponding to each TRP is constrained.
For example, it is stipulated that the upper limit is 1, 2, 3, 4, or the like. Alternatively, an upper
limit of a sum of panel quantities corresponding to all the TRPs may be stipulated. For example,
it is stipulated that the upper limit is 2, 4, 6, 8, or the like. The upper limit of the panel quantity
corresponding to each TRP and the upper limit of the sum of the panel quantities corresponding to
all the TRPs may be stipulated in the protocol, or may be configured by the network device, or
may be reported by the terminal device in a terminal capability reporting process.

[00221] Optionally, it may be further stipulated that a plurality of TRPs correspond to an equal
port quantity. Alternatively, an upper limit of a port quantity corresponding to each TRP is
constrained. For example, it is stipulated that the upper limitis 1, 2, 4, 8, 12, 16, 18, 20, 24, 32, 64,
or the like. Alternatively, an upper limit of a sum of port quantities corresponding to all the TRPs
may be stipulated. For example, it is stipulated that the upper limit is 2, 4, 8, 12, 16, 18, 20, 24, 32,

64, or the like. The upper limit of the port quantity corresponding to each TRP and the upper limit
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of the sum of the port quantities corresponding to all the TRPs may be stipulated in the protocol,
or may be configured by the network device, or may be reported by the terminal device in a
terminal capability reporting process.

[00222] For example, a quantity of TRPs for performing joint measurement may be configured
in the measurement configuration information. A panel quantity corresponding to each TRP may
also be configured in the measurement configuration information. A port quantity corresponding
to each TRP or a port quantity corresponding to each panel of each TRP may be configured in the
measurement configuration information. Alternatively, the foregoing information may be reported
by the terminal device to the network device by using the terminal capability reporting process.
[00223] The terminal device may further report, by using the capability reporting process,
whether to support measurement of the foregoing multi-TRP codebook. Alternatively, whether to
support measurement of the multi-TRP codebook of a plurality of TRPs with different port
quantities or measurement of the multi-TRP codebook of a plurality of CSI-RSs with different port
quantities is reported by using the capability reporting process.

[00224] In some embodiments, the multi-TRP codebook may be further applicable to a case in
which a port quantity of a single TRP is greater than 2 or greater than or equal to 4. When the port
quantity of the TRP is equal to 2, a number of a precoding matrix corresponding to each TRP may
be determined based on Table 1, and the number of the precoding matrix corresponding to the TRP
is reported to the network device. In addition, a phase difference between TRPs (for example, a

phase difference between another TRP and the first TRP) may be further reported to the network

device.
Table 1
Codebook index Layer quantity
1 2
0 1 [1] 1 1]
V2l 2l 1]
1 1 1] it
NN 2 -]
2 1] _
-]
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Codebook index Layer quantity

1 2

3 RERN
2L—jJ

[00225] The following describes the multi-TRP codebook with reference to several examples.
[00226] Example 1: Two TRPs perform joint transmission, each TRP uses a single panel, and

rank=1. A PMI of a joint channel may be as follows:

vll,ml
1 gpnl vll,ml

W= ——
VPcsi-rs | Pt Vi m,

Pt,Pn,Viym,

[00227]  Pcgsi—gs is a sum of port quantities of all TRPs. vy, »,, and @, v; ,, are precoding
matrices corresponding to antenna ports in two groups of polarization directions of the first TRP.
O, Vi,m, and Q¢ @p, vy, m, are precoding matrices corresponding to antenna ports in two groups
of polarization directions of the first TRP. The terminal device may report [/,/2], [m1,m:], [n1,n2],
and #; to the network device. In other words, the codebook reported by the terminal device may be
[{1,02], [m1,m2], [n1,n2], and ¢;.

[00228] Example 2: Two TRPs perform joint transmission, each TRP uses two panels, and

rank=1. A PMI of a joint channel may be as follows:

[ Vi m, i [ Vim,
<pn1 Ull,ml (pnl vll,ml
Pp,Viy,my Pp,Vi;,my
W = 1 §0p1 §0n1 vll,ml — 1 (Pp1 (pnl vll,ml
v Pcsi-Rrs Vi, m, v Pcsi-Rrs P, Vipm,
(pnz vlz,mz (ptl ‘pnz vlz,mz
bu Pp,Vipm, Pt Pp,Vipm,
L q)pz q)nz vlz,mz i _q)tl (ppz (pnz vlz,mz_

[00229]  Pcgi—gs is a sum of port quantities of all TRPs. vy, »,, and @, v; ,, are precoding
matrices corresponding to antenna ports in two groups of polarization directions of the first panel
of the first TRP. ¢, v, m, and @, @, vV, m, are precoding matrices corresponding to antenna
ports in two groups of polarization directions of the second panel of the first TRP. ¢ v;, ,,, and
®t,Pn,V1,m, areprecoding matrices corresponding to antenna ports in two groups of polarization
directions of the first panel of the second TRP. @ @, v, m, and @ @p, On, Vi, m, are

precoding matrices corresponding to antenna ports in two polarization directions of the second
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panel of the second TRP. The terminal device may report [/;,l2], [m1,mz], [n1,n2], [p1,p2], and ¢; to
the network device. In other words, the codebook reported by the terminal device may be [/,,/7],
[m1,m2], [n1,n2], [p1,p2], and ¢;.

[00230] It may be understood that a case in which the quantity of TRPs is greater than 2 may
be obtained by analogy based on the foregoing Example 1 and Example 2; a case in which the rank
is greater than 1 may be obtained by analogy based on the foregoing Example 1 and Example 2; a
case in which the panel quantity included in the TRP is greater than 2 may be obtained by analogy
based on the foregoing Example 1 and Example 2; a case in which the panel quantities included
in all the TRPs are unequal may be obtained by analogy based on the foregoing Example 1 and
Example 2.

[00231] In some embodiments, the terminal device may configure, by using a bitmap, whether
each base can be used. For example, if a base cannot be used, the terminal device cannot generate
a codebook based on the base.

[00232] For example, the measurement resource is the channel resource. During measurement
of the multi-TRP joint codebook, the terminal device may use a plurality of bitmaps to respectively
configure bases that can be used by each TRP. For example, when joint channel measurement may
be performed by using T channel resources, each channel resource corresponds to one bitmap. A
length of each bitmap may be equal to a base quantity N1*O1*N2*02 corresponding to the
channel resource, where N1 and N2 are quantities of horizontal and vertical ports of the channel
resource, and Ol and O2 are horizontal and vertical oversampling multiples of the channel
resource.

[00233] Alternatively, the terminal device may use one bitmap to configure bases that can be
used by all TRPs. For example, the measurement resource is the channel resource. When joint
channel measurement is performed by using T channel resources, one bitmap is used. A length of
the bitmap may be equal to a product of base quantities corresponding to all channel resources.
The base quantity of the channel resource may be equal to N1*O1*N2*02, where N1 and N2 are
quantities of horizontal and vertical ports of the channel resource, and O1 and O2 are horizontal
and vertical oversampling multiples of the channel resource.

[00234] In an example for description, the multi-TRP codebook may be used as a new codebook
type. Alternatively, the multi-TRP codebook may be used as a subtype of the type I codebook type,
for example, a type I multi-TRP or type I multi-RS type. Alternatively, the multi-TRP codebook
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may be used as a subtype of the type I multi-panel codebook type.

[00235] S404: The terminal device reports a measurement result to the network device.
[00236] In an implementation, the terminal device may report the measurement result through
an uplink channel, for example, a PUCCH/PUSCH.

[00237] A measurement configuration is classified into a resource configuration and a reporting
configuration. Each reporting configuration is associated with one or more resource configurations.
The terminal device may perform measurement based on the resource configurations, and perform
reporting based on the reporting configuration. For example, reporting is performed based on a
PUCCH resource in the reporting configuration. When PUCCHs corresponding to a plurality of
reporting configurations are the same, the terminal device may report, through the PUCCH,
measurement results corresponding to the plurality of reporting configurations. For example, as
shown in Table 2, assuming that the PUCCH/PUSCH needs to carry measurement results
corresponding to Nrep reporting configurations, priority (priority) sorting may be performed on to-
be-reported content based on priorities in Table 2. The content with a highest priority (priority 0)
may be wideband measurement results corresponding to all reporting configurations, for example,
wideband PMIs. For subband (subband) measurement results, priorities may be sequentially
decreased in ascending order of numbers of reporting configurations. A same reporting
configuration may be further classified into two levels of priorities. For example, a priority of a
subband measurement result corresponding to an even-numbered subband is higher than a priority

of a subband measurement result corresponding to an odd-numbered subband.

Table 2

Priority 0:
Wideband measurement results corresponding to all reporting configurations (Part 2 wideband

CSI for CSI reports 1 to Nrep )

Priority 1:
Subband measurement result corresponding to an even-numbered subband in a wideband
measurement result of a reporting configuration 1 (Part 2 subband CSI of even subbands for

CSI report 1)

Priority 2:

Subband measurement result corresponding to an odd-numbered subband in the wideband
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measurement result of the reporting configuration 1 (Part 2 subband CSI of odd subbands for

CSI report 1)

Priority 3:
Subband measurement result corresponding to an even-numbered subband in a wideband
measurement result of a reporting configuration 2 (Part 2 subband CSI of even subbands for

CSI report 2)

Priority 4:

Subband measurement result corresponding to an odd-numbered subband in the wideband
measurement result of the reporting configuration 2 (Part 2 subband CSI of odd subbands for
CSI report 2)

Priority 2N, -1:
Subband measurement result corresponding to an even-numbered subband in a wideband

measurement result of a reporting configuration Nre, (Part 2 subband CSI of even subbands

for CSI report Ngep)

Priority 2Ngep:
Subband measurement result corresponding to an odd-numbered subband in the wideband

measurement result of the reporting configuration Nre, (Part 2 subband CSI of odd subbands

for CSI report Ngep)

[00238] In some embodiments, the plurality of PMIs reported in the joint measurement manner
2 may have different priorities. For example, the measurement resource is the channel resource,
and priorities of PMIs corresponding to all resources may decrease sequentially or increase
sequentially according to a sequence of channel resources for joint measurement (a sequence of
resource indexes, a sequence of resource configurations, or a sequence of resources in a resource
set). According to the foregoing manner, when uplink channel resources are insufficient, the
terminal device may give up reporting reported content with a low priority based on priority sorting.
[00239] For example, a combination of the priority of the PMI and the priority of the subband
may be but is not limited to the following two manners:

[00240] Manner 1: Priorities of the reported content may be first classified according to odd
and even numbers corresponding to the subbands. For example, a priority of a subband

measurement result corresponding to an even-numbered subband is higher than a priority of a
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subband measurement result corresponding to an odd-numbered subband, or a priority of a
subband measurement result corresponding to an odd-numbered subband is higher than a priority
of a subband measurement result corresponding to an even-numbered subband. Priorities are
further classified based on PMIs. For example, the measurement resource is the channel resource.
Priorities of PMIs corresponding to all resources may decrease sequentially according to a
sequence of all channel resources for joint measurement (a sequence of resource indexes, a
sequence of resource configurations, or a sequence of resources in a resource set). Alternatively,
priorities of PMIs corresponding to all resources may increase sequentially according to a
sequence of all channel resources for joint measurement (a sequence of resource indexes, a
sequence of resource configurations, or a sequence of resources in a resource set).

[00241] For example, the measurement resource is the channel resource, the PMI quantity is 2,
a priority of a subband measurement result corresponding to an even-numbered subband is higher
than a priority of a subband measurement result corresponding to an odd-numbered subband, and
priorities of PMIs corresponding to all resources decrease sequentially according to a sequence of
all channel resources for joint measurement (a sequence of resource indexes, a sequence of
resource configurations, or a sequence of resources in a resource set). For one reporting
configuration, a priority of a PMI of an even-numbered subband may be higher than a priority of
a PMI of an odd-numbered subband. Further, in reported content of an even-numbered subband or
an odd-numbered subband, a priority of the first PMI is higher than a priority of the second PMI.

For example, the priorities of the PMIs may be shown in Table 3.

Table 3

Priority 0:

PMIs corresponding to all reporting configurations (Wideband PMI for CSI reports 1 to VNrep)

Priority 1:
First PMI of an even-numbered subband in a wideband measurement result of a reporting

configuration 1 (First PMI of even subbands for CSI report 1)

Priority 2:
Second PMI of the even-numbered subband in the wideband measurement result of the

reporting configuration 1 (Second PMI of even subbands for CSI report 1)

Priority 3:
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First PMI of an odd-numbered subband in the wideband measurement result of the reporting

configuration 1 (First PMI of odd subbands for CSI report 1)

Priority 4:
Second PMI of the odd-numbered subband in the wideband measurement result of the

reporting configuration 1 (Second PMI of odd subbands for CSI report 1)

[00242] Manner 2: Priorities are first classified based on PMIs. For example, the measurement
resource is the channel resource. Priorities of PMIs corresponding to all resources may decrease
sequentially according to a sequence of all channel resources for joint measurement (a sequence
of resource indexes, a sequence of resource configurations, or a sequence of resources in a resource
set). Alternatively, priorities of PMIs corresponding to all resources may increase sequentially
according to a sequence of all channel resources for joint measurement (a sequence of resource
indexes, a sequence of resource configurations, or a sequence of resources in a resource set).
Priorities may be further classified according to odd and even numbers corresponding to the
subbands. For example, a priority of a subband measurement result corresponding to an even-
numbered subband is higher than a priority of a subband measurement result corresponding to an
odd-numbered subband, or a priority of a subband measurement result corresponding to an odd-
numbered subband is higher than a priority of a subband measurement result corresponding to an
even-numbered subband.

[00243] For example, the measurement resource is the channel resource, the PMI quantity is 2,
a priority of a subband measurement result corresponding to an even-numbered subband is higher
than a priority of a subband measurement result corresponding to an odd-numbered subband, and
priorities of PMIs corresponding to all resources decrease sequentially according to a sequence of
all channel resources for joint measurement (a sequence of resource indexes, a sequence of
resource configurations, or a sequence of resources in a resource set). For one reporting
configuration, a priority of the first PMI is higher than a priority of the second PMI. Further, for
each PMI, a priority of a PMI of an even-numbered subband is higher than a priority of a PMI of

an odd-numbered subband. For example, the priorities of the PMIs may be shown in Table 4.
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Table 4

Priority O:
PMIs corresponding to all reporting configurations (Wideband PMI for CSI reports 1 to Nrep )

Priority 1:
First PMI of an even-numbered subband in a wideband measurement result of a reporting

configuration 1 (First PMI of even subbands for CSI report 1)

Priority 2:
First PMI of an odd-numbered subband in the wideband measurement result of the reporting

configuration 1 (First PMI of odd subbands for CSI report 1)

Priority 3:
Second PMI of the even-numbered subband in the wideband measurement result of the

reporting configuration 1 (Second of even subbands for CSI report 1)

Priority 4:
Second PMI of the odd-numbered subband in the wideband measurement result of the

reporting configuration 1 (Second PMI of odd subbands for CSI report 1)

[00244] Embodiment 2: FIG. 5 shows another channel measurement method according to this
application. The method may be applied to a communication device, a chip, a chip set, or the like.
The following uses the communication device as an example for description. The method includes
the following steps.

[00245] S501: A network device sends measurement configuration information to a terminal.
Correspondingly, the terminal device receives the measurement configuration information from
the network device. The measurement configuration information may be used to configure a single
measurement resource to perform joint channel measurement, and the measurement resource has
a plurality of TCl-states or a plurality of QCL assumptions.

[00246] For example, the measurement resource may have a plurality of TClI-states, and each
TCl-state is associated with some ports (which may be one port or may be a plurality of ports) of
the measurement resource. In this way, the terminal device knows beam information corresponding
to each port, to measure a multi-TRP joint channel by using one CSI-RS.

[00247] For example, the associated port may be configured in the TCI-state.
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[00248] Alternatively, a specific proportion may be configured, ports of the measurement
resource are divided into a plurality of groups according to the proportion, and each group of ports
is associated with one TClI-state. For example, the measurement resource has four TCI-states, and
the measurement resource includes 12 ports. The 12 ports may be divided into four groups, where
the four groups are one-to-one associated with the four TCI-states.

[00249] For example, the measurement resource may be a channel resource used to measure a
channel, and the channel resource may also be referred to as a channel measurement resource.
Alternatively, the measurement resource may be an interference resource used to measure
interference, and the interference resource may also be referred to as an interference measurement
resource. A type of the channel resource may be any one or a combination of an NZP CSI-RS
resource, an SSB resource, a CSI-IM resource, and a ZP CSI-RS resource. A type of the
interference resource may be any one or a combination of an NZP CSI-RS resource, an SSB
resource, a CSI-IM resource, and a ZP CSI-RS resource.

[00250] In an example for description, the measurement configuration information may include
a measurement configuration, and the measurement configuration includes related configuration
information of the measurement resource. For example, the measurement configuration is used to
configure a single measurement resource to perform joint channel measurement. For example, the
measurement configuration may further include related parameters such as a sending periodicity,
a time-frequency resource location, and a port quantity.

[00251] S502: The network device sends, based on the measurement configuration information,
a reference signal corresponding to the measurement resource. One measurement resource may
correspond to one reference signal.

[00252] S503: The terminal device performs joint channel measurement based on the
measurement configuration information.

[00253] For step S503, refer to the foregoing step S403. Details are not repeated.

[00254] S504: The terminal device reports a measurement result to the network device.
[00255] For step S504, refer to the foregoing step S404. Details are not repeated.

[00256] Based on a same technical concept as the method embodiments, an embodiment of this
application provides a communication apparatus. A structure of the communication apparatus may
be shown in FIG. 6, and includes a processing module 6001 and a transceiver module 6002. The
transceiver module 6002 may communicate with the outside, and the processing module 6001 is
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configured to perform processing, for example, perform measurement. The transceiver module
6002 may also be referred to as a communication interface, a transceiver unit, or a communication
unit. The transceiver module 6002 may be configured to perform an action performed by the
terminal device in the foregoing method embodiment, or the transceiver module 6002 may be
configured to perform an action performed by the network device in the foregoing method
embodiment.
[00257] For example, the transceiver module 6002 includes a sending module and/or a
receiving module, respectively configured to perform the sending and receiving steps of the
network device or the terminal device in the foregoing method embodiment.
[00258] In an implementation, the communication apparatus may be specifically configured to
implement the method performed by the terminal device in Embodiment 1. The apparatus may be
the terminal device, or may be a chip or a chip set in the terminal device, or a part of a chip that is
configured to perform a related method function. The transceiver module 6002 is configured to
perform receiving and sending-related operations on the terminal device side in the foregoing
method embodiment, and the processing module 6001 is configured to perform processing-related
operations of the terminal device in the foregoing method embodiment. For example, the
transceiver module 6002 is configured to receive measurement configuration information from a
network device, where the measurement configuration information is used to configure one or
more groups of measurement resources, each group of measurement resources includes a plurality
of measurement resources, and each group of measurement resources is used to perform joint
channel measurement once; and the processing module 6001 is configured to perform joint channel
measurement based on the measurement configuration information.
[00259] For example, for each group of measurement resources, the measurement configuration
information further indicates that the measurement resources included in the group of
measurement resources are used for joint channel measurement.
[00260] For example, when the measurement configuration information meets at least one of
the following conditions, the measurement configuration information indicates that the
measurement resources included in each group of measurement resources are used to perform joint
channel measurement:

the measurement configuration information includes a first parameter, and the first
parameter indicates that a channel measurement manner is joint channel measurement;
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the measurement configuration information includes a second parameter, the second
parameter indicates a quantity of measurement resources used for joint channel measurement, and
a value of the second parameter is greater than 1;

the measurement resources included in each group of measurement resources are
included in a plurality of resource sets; and

the measurement configuration information includes reporting configuration
information, and the reporting configuration information indicates that a codebook type for
reporting a measurement result is a first codebook type.
[00261] Optionally, the processing module 6001 may be specifically configured to determine a
plurality of precoding matrices based on the plurality of measurement resources included in each
group of measurement resources, where the plurality of measurement resources are in one-to-one
correspondence with the plurality of precoding matrices.
[00262] Alternatively, the processing module 6001 may be specifically configured to determine
one precoding matrix based on the plurality of measurement resources included in each group of
measurement resources.
[00263] In some embodiments, when determining the plurality of precoding matrices based on
the plurality of measurement resources included in each group of measurement resources, the
processing module 6001 may be specifically configured to: for each measurement resource in each
group of measurement resources, determine a precoding matrix corresponding to the measurement
resource, and when determining the precoding matrix corresponding to the measurement resource,
use a measurement resource other than the measurement resource in the group of measurement
resources as an interference resource.
[00264] For example, the measurement configuration information further indicates that a joint
measurement manner is Manner 1 or Manner 2, Manner 1 is determining one precoding matrix
based on the plurality of measurement resources included in each group of measurement resources,
and Manner 2 is determining a plurality of precoding matrices based on the plurality of
measurement resources included in each group of measurement resources.
[00265] For example, the plurality of precoding matrices have different priorities.
[00266] For example, the measurement configuration information further indicates that the
codebook type is a second codebook type, and the second codebook type includes a parameter set
corresponding to each measurement resource in each group of measurement resources, and a phase
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difference between any two measurement resources.

[00267] Optionally, the measurement resource is a channel resource, and the measurement
configuration information is further used to configure an interference resource.

[00268] The interference resource includes one or more CSI-IM resources, one CSI-IM
resource is associated with one group of measurement resources, and the CSI-IM resource has a
same QCL relationship with the associated measurement resources.

[00269] Alternatively, the interference resource includes one or more NZP CSI-RS resources,
one group of measurement resources is associated with at least one NZP CSI-RS resource, and the
at least one NZP CSI-RS resource has a same QCL relationship with the associated measurement
resources.

[00270] In another implementation, the communication apparatus may be specifically
configured to implement the method performed by the network device in Embodiment 1. The
apparatus may be the network device, or may be a chip or a chip set in the network device, or a
part of a chip that is configured to perform a related method function. The transceiver module 6002
is configured to perform receiving and sending-related operations on the network device side in
the foregoing method embodiment, and the processing module 6001 is configured to perform
processing-related operations of the network device in the foregoing method embodiment. For
example, the transceiver module 6002 is configured to communicate with a terminal device. The
processing module 6001 is configured to: send measurement configuration information to the
terminal device by using the transceiver module 6002, where the measurement configuration
information is used to configure one or more groups of measurement resources, each group of
measurement resources includes a plurality of measurement resources, and each group of
measurement resources is used to perform joint channel measurement once; and send, based on
the measurement configuration information by using the transceiver module 6002, reference
signals corresponding to the one or more groups of measurement resources.

[00271] For example, for each group of measurement resources, the measurement configuration
information further indicates that the measurement resources included in the group of
measurement resources are used for joint channel measurement.

[00272] For example, when the measurement configuration information meets at least one of
the following conditions, the measurement configuration information indicates that the
measurement resources included in each group of measurement resources are used to perform joint
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channel measurement:

the measurement configuration information includes a first parameter, and the first
parameter indicates that a channel measurement manner is joint channel measurement;

the measurement configuration information includes a second parameter, the second
parameter indicates a quantity of measurement resources used for joint channel measurement, and
a value of the second parameter is greater than 1;

the measurement resources included in each group of measurement resources are
included in a plurality of resource sets; and

the measurement configuration information includes reporting configuration
information, and the reporting configuration information indicates that a codebook type for
reporting a measurement result is a first codebook type.
[00273] The measurement configuration information may further indicate that a joint
measurement manner is Manner 1 or Manner 2, Manner 1 is determining one precoding matrix
based on the plurality of measurement resources included in each group of measurement resources,
where the plurality of measurement resources are in one-to-one correspondence with the plurality
of precoding matrices, and Manner 2 is determining a plurality of precoding matrices based on the
plurality of measurement resources included in each group of measurement resources.
[00274] For example, the plurality of precoding matrices have different priorities.
[00275] The measurement configuration information may further indicate that the codebook
type is a second codebook type, and the second codebook type includes a parameter set
corresponding to each measurement resource in each group of measurement resources, and a phase
difference between any two measurement resources.
[00276] Optionally, the measurement resource is a channel resource; and the measurement
configuration information is further used to configure an interference resource, where the
interference resource includes one or more CSI-IM resources, one CSI-IM resource is associated
with one group of measurement resources, and the CSI-IM resource has a same QCL relationship
with the associated measurement resources.
[00277] Alternatively, the interference resource includes one or more NZP CSI-RS resources,
one group of measurement resources is associated with at least one NZP CSI-RS resource, and the
at least one NZP CSI-RS resource has a same QCL relationship with the associated measurement
resources.
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[00278] In embodiments of this application, division of modules is an example, and is merely
logical function division. In an actual implementation, there may be another division manner. In
addition, function modules in embodiments of this application may be integrated into one
processor, or each of the modules may exist alone physically, or two or more modules may be
integrated into one module. The foregoing integrated module may be implemented in a form of
hardware, or may be implemented in a form of a software function module. It may be understood
that for functions or implementations of the modules in embodiments of this application, further
refer to related descriptions in the method embodiments.

[00279] In a possible manner, the communication apparatus may be shown in FIG. 7. The
communication apparatus may be a communication device or a chip in the communication device.
The communication device may be a terminal device, or may be a network device. The apparatus
may include a processor 701, a communication interface 702, and a memory 703. The processing
module 6001 may be the processor 701. The transceiver module 6002 may be the communication
interface 702. It should be further understood that the transceiver module 6002 may also be an
input/output interface. In addition, a function of the transceiver module 6002 may be implemented
by a transceiver. The transceiver may include a transmitter and/or a receiver, to separately
implement functions of the sending unit and the receiving unit.

[00280] In the input/output interface, the input corresponds to the receiving or obtaining
operation, and the output corresponds to the sending operation.

[00281] The processor 701 may be a central processing module (English: central processing
unit, CPU for short), a digital processing module, or the like. The communication interface 702
may be a transceiver, an interface circuit such as a transceiver circuit, a transceiver chip, or the
like. The apparatus further includes a memory 703, configured to store a program executed by the
processor 701. The memory 703 may be a nonvolatile memory, for example, a hard disk drive
(hard disk drive, HDD) or a solid-state drive (solid-state drive, SSD), or may be a volatile memory
(volatile memory), for example, a random-access memory (random-access memory, RAM). The
memory 703 is any other medium that can be configured to carry or store expected program encode
that has a form of an instruction or a data structure and that can be accessed by a computer, but is
not limited thereto.

[00282] The processor 701 is configured to execute the program code stored in the memory 703,
and is specifically configured to perform an action of the processing module 6001. Details are not
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described herein again in this application. The communication interface 702 is specifically
configured to perform an action of the transceiver module 6002. Details are not described in this
application again.

[00283] The communication interface 702, the processor 701, and the memory 703 may
communicate with each other through an internal connection path, to transfer a control and/or data
signal. The memory 703 is configured to store a computer program, and the processor 701 is
configured to invoke the computer program from the memory 703 and run the computer program,
to control the communication interface 702 to receive and send a signal. Optionally, the
communication apparatus may further include an antenna, configured to send, by using a radio
signal, data, control signaling, information, or a message output by the communication interface
702.

[00284] The processor 701 and the memory 703 may be integrated into one processing
apparatus. The processor 701 is configured to execute program code stored in the memory 703 to
implement the foregoing functions. During specific implementation, the memory 703 may also be
integrated into the processor 701, or may be independent of the processor 701. The processor 701
may correspond to the processing module in FIG. 6.

[00285] The communication interface 702 may correspond to the transceiver module in FIG. 6,
and may also be referred to as a transceiver unit or a transceiver. The communication interface 702
may include a receiver (or referred to as a receiver or a receiver circuit) and a transmitter (or
referred to as a transmitter or a transmitter circuit). The receiver is configured to receive a signal,
and the transmitter is configured to transmit a signal.

[00286] This embodiment of this application does not limit a specific connection medium
between the communication interface 702, the processor 701, and the memory 703. In this
embodiment of this application, the memory 703, the processor 701, and the communication
interface 702 are connected to each other by using a bus 704 in FIG. 7. The bus is represented by
using a thick line in FIG. 7, and a connection manner between other components is merely
described as an example, and is not limited thereto. The bus may be classified into an address bus,
a data bus, a control bus, and the like. For ease of representation, only one thick line is used to
represent the bus in FIG. 7, but this does not mean that there is only one bus or only one type of
bus.

[00287] An embodiment of this application further provides a processing apparatus, including
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a processor and an interface. The processor may be configured to perform the method in the
foregoing method embodiments.

[00288] It should be understood that, the processing apparatus may be a chip. For example, the
processing apparatus may be a field programmable gate array (field programmable gate array,
FPGA), an application-specific integrated circuit (application-specific integrated circuit, ASIC), a
system on chip (system on chip, SoC), a CPU, a network processor (network processor, NP), a
digital signal processing circuit (digital signal processor, DSP), a micro controller unit (micro
controller unit, MCU), a programmable logic device (programmable logic device, PLD), or
another integrated chip.

[00289] For example, the interface may be an interface circuit. For example, the interface circuit
may be a code/data read/write interface circuit. The interface circuit may be configured to receive
code instructions (where the code instructions are stored in a memory and may be directly read
from the memory, or may be read from the memory by using another component) and transmit the
code instructions to the processor. The processor may be configured to run the code instructions
to perform the method in the foregoing method embodiment.

[00290] For another example, the interface circuit may alternatively be a signal transmission
interface circuit between the communication processor and the transceiver. For example, in a
sending scenario, the processor is configured to perform XX to obtain Y data (where XX is a non-
air interface operation, and includes but is not limited to operations such as determining, decision,
processing, calculation, searching, and comparison). The interface circuit may be configured to
send the Y data to the transmitter (where the transmitter is configured to perform a sending
operation on an air interface). For another example, in a receiving scenario, the interface circuit
may be configured to receive Z data from the receiver (where the receiver is configured to perform
a receiving operation on an air interface), and send the Z data to the processor. The processor is
configured to perform XX processing on the Z data (where XX is a non-air interface operation,
and includes but is not limited to operations such as determining, decision, processing, calculation,
searching, and comparison).

[00291] For example, based on the foregoing method embodiment, the interface circuit may be
configured to receive measurement configuration information from the receiver, and the processor
i1s configured to perform joint channel measurement based on the measurement configuration
information.
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[00292] An embodiment of the present invention further provides a computer-readable storage
medium, configured to store computer software instructions that need to be executed for execution
of the foregoing processor, and the computer-readable storage medium includes a program that
needs to be executed for execution of the foregoing processor.

[00293] A person skilled in the art should understand that embodiments of this application may
be provided as a method, a system, or a computer program product. Therefore, this application
may use a form of a hardware-only embodiment, a software-only embodiment, or an embodiment
with a combination of software and hardware. In addition, this application may use a form of a
computer program product that is implemented on one or more computer-usable storage media
(including but not limited to a disk memory, a CD-ROM, an optical memory, and the like) that
include computer-usable program code.

[00294] This application is described with reference to the flowcharts and/or block diagrams of
the method, the device (system), and the computer program product according to this application.
It should be understood that computer program instructions may be used to implement each
process and/or each block in the flowcharts and/or the block diagrams and a combination of a
process and/or a block in the flowcharts and/or the block diagrams. The computer program
instructions may be provided for a general-purpose computer, a special-purpose computer, an
embedded processor, or a processor of another programmable data processing device to generate
a machine, so that the instructions executed by the computer or the processor of another
programmable data processing device generate an apparatus for implementing a specific function
in one or more processes in the flowcharts and/or in one or more blocks in the block diagrams.
[00295] The computer program instructions may be stored in a computer readable memory that
can instruct the computer or another programmable data processing device to work in a specific
manner, so that the instructions stored in the computer readable memory generate an artifact that
includes an instruction apparatus. The instruction apparatus implements a specific function in one
or more processes in the flowcharts and/or in one or more blocks in the block diagrams.

[00296] The computer program instructions may be loaded onto the computer or another
programmable data processing device, so that a series of operations and steps are performed on
the computer or the another programmable device, thereby generating computer-implemented
processing. Therefore, the instructions executed on the computer or the another programmable
device provide steps for implementing a specific function in one or more processes in the
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flowcharts and/or in one or more blocks in the block diagrams.

[00297] Itis clear that a person skilled in the art can make various modifications and variations
to this application without departing from the spirit and scope of this application. This application
is intended to cover the modifications and variations of this application provided that they fall

within the scope of the following claims and equivalent technologies of this application.
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CLAIMS

What is claimed is:

1. A channel measurement method, comprising:

receiving measurement configuration information from a network device, wherein the
measurement configuration information is used to configure one or more groups of measurement
resources, each group of measurement resources comprises a plurality of measurement resources,
and the group of measurement resources is used to perform joint channel measurement once; and

performing joint channel measurement based on the measurement configuration information.

2. The method according to claim 1, wherein for each group of measurement resources, the
measurement configuration information further indicates that the measurement resources
comprised in the group of measurement resources are used for joint channel measurement.

3. The method according to claim 2, wherein when the measurement configuration
information meets at least one of the following conditions, the measurement configuration
information indicates that the measurement resources comprised in each group of measurement
resources are used to perform joint channel measurement:

the measurement configuration information comprises a first parameter, and the first
parameter indicates that a channel measurement manner is joint channel measurement;

the measurement configuration information comprises a second parameter, the second
parameter indicates a quantity of measurement resources used for joint channel measurement, and
a value of the second parameter is greater than 1;

the measurement resources comprised in each group of measurement resources are comprised
in a plurality of resource sets; and

the measurement configuration information comprises reporting configuration information,
and the reporting configuration information indicates that a codebook type for reporting a
measurement result is a first codebook type.

4. The method according to any one of claims 1 to 3, wherein the performing joint channel
measurement based on the measurement configuration information comprises:

determining a plurality of precoding matrices based on the plurality of measurement resources
comprised in each group of measurement resources, wherein the plurality of measurement

resources are in one-to-one correspondence with the plurality of precoding matrices; or
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determining one precoding matrix based on the plurality of measurement resources comprised
in each group of measurement resources.

5. The method according to any one of claims 1 to 4, wherein the measurement configuration
information further indicates that a joint measurement manner is Manner 1 or Manner 2, Manner
1 is determining one precoding matrix based on the plurality of measurement resources comprised
in each group of measurement resources, and Manner 2 is determining a plurality of precoding
matrices based on the plurality of measurement resources comprised in each group of measurement
resources.

6. The method according to claim 4 or 5, wherein the determining a plurality of precoding
matrices based on the plurality of measurement resources comprised in each group of measurement
resources comprises:

determining, for each measurement resource in each group of measurement resources, a
precoding matrix corresponding to the measurement resource, and when determining the
precoding matrix corresponding to the measurement resource, using a measurement resource other
than the measurement resource in the group of measurement resources as an interference resource.

7. The method according to any one of claims 1 to 6, wherein the measurement configuration
information further indicates that the codebook type is a second codebook type, and the second
codebook type comprises a parameter set corresponding to each measurement resource in each
group of measurement resources, and a phase difference between any two measurement resources.

8. The method according to any one of claims 1 to 7, wherein the measurement resource is a
channel resource; and

the measurement configuration information is further used to configure the interference
resource, wherein

the interference resource comprises one or more channel state information interference
measurement CSI-IM resources, one CSI-IM resource is associated with one group of
measurement resources, and the CSI-IM resource has a same quasi-collocation QCL relationship
with the associated measurement resources; or

the interference resource comprises one or more non-zero-power channel state information
reference signal NZP CSI-RS resources, one group of measurement resources is associated with
at least one NZP CSI-RS resource, and the at least one NZP CSI-RS resource has a same QCL
relationship with the associated measurement resources.
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9. The method according to any one of claims 1 to 8, wherein the performing joint channel
measurement based on the measurement configuration information comprises:

when measuring any resource in each group of measurement resources, using another
measurement resource as the interference measurement resource.

10. The method according to any one of claims 1 to 3, wherein the performing joint channel
measurement based on the measurement configuration information comprises:

determining a rank indication RI and a precoding matrix indicator PMI based on each
measurement resource comprised in each group of measurement resources, and determining a joint
channel quality indicator CQI based on the plurality of measurement resources comprised in the
group of measurement resources.

11. A channel measurement method, comprising:

sending measurement configuration information to a terminal device, wherein the
measurement configuration information is used to configure one or more groups of measurement
resources, each group of measurement resources comprises a plurality of measurement resources,
and the group of measurement resources is used to perform joint channel measurement once; and

sending, based on the measurement configuration information, reference signals
corresponding to the one or more groups of measurement resources.

12. The method according to claim 11, wherein for each group of measurement resources, the
measurement configuration information further indicates that the measurement resources
comprised in the group of measurement resources are used for joint channel measurement.

13. The method according to claim 12, wherein when the measurement configuration
information meets at least one of the following conditions, the measurement configuration
information indicates that the measurement resources comprised in each group of measurement
resources are used to perform joint channel measurement:

the measurement configuration information comprises a first parameter, and the first
parameter indicates that a channel measurement manner is joint channel measurement;

the measurement configuration information comprises a second parameter, the second
parameter indicates a quantity of measurement resources used for joint channel measurement, and
a value of the second parameter is greater than 1;

the measurement resources comprised in each group of measurement resources are comprised
in a plurality of resource sets; and
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the measurement configuration information comprises reporting configuration information,
and the reporting configuration information indicates that a codebook type for reporting a
measurement result is a first codebook type.

14. The method according to any one of claims 11 to 13, wherein the measurement
configuration information further indicates that a joint measurement manner is Manner 1 or
Manner 2, Manner 1 is determining one precoding matrix based on the plurality of measurement
resources comprised in each group of measurement resources, and Manner 2 is determining a
plurality of precoding matrices based on the plurality of measurement resources comprised in each
group of measurement resources.

15. The method according to any one of claims 11 to 14, wherein the measurement
configuration information further indicates that the codebook type is a second codebook type, and
the second codebook type comprises a parameter set corresponding to each measurement resource
in each group of measurement resources, and a phase difference between any two measurement
resources.

16. The method according to any one of claims 11 to 15, wherein the measurement resource
is a channel resource; and

the measurement configuration information is further used to configure an interference
resource, wherein

the interference resource comprises one or more channel state information interference
measurement CSI-IM resources, one CSI-IM resource is associated with one group of
measurement resources, and the CSI-IM resource has a same quasi-collocation QCL relationship
with the associated measurement resources; or

the interference resource comprises one or more non-zero-power channel state information
reference signal NZP CSI-RS resources, one group of measurement resources is associated with
at least one NZP CSI-RS resource, and the at least one NZP CSI-RS resource has a same QCL
relationship with the associated measurement resources.

17. A channel measurement apparatus, comprising:

a transceiver module, configured to receive measurement configuration information from a
network device, wherein the measurement configuration information is used to configure one or
more groups of measurement resources, each group of measurement resources comprises a
plurality of measurement resources, and the group of measurement resources is used to perform
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joint channel measurement once; and

a processing module, configured to perform joint channel measurement based on the
measurement configuration information.

18. The apparatus according to claim 17, wherein for each group of measurement resources,
the measurement configuration information further indicates that the measurement resources
comprised in the group of measurement resources are used for joint channel measurement.

19. The apparatus according to claim 18, wherein when the measurement configuration
information meets at least one of the following conditions, the measurement configuration
information indicates that the measurement resources comprised in each group of measurement
resources are used to perform joint channel measurement:

the measurement configuration information comprises a first parameter, and the first
parameter indicates that a channel measurement manner is joint channel measurement;

the measurement configuration information comprises a second parameter, the second
parameter indicates a quantity of measurement resources used for joint channel measurement, and
a value of the second parameter is greater than 1;

the measurement resources comprised in each group of measurement resources are comprised
in a plurality of resource sets; and

the measurement configuration information comprises reporting configuration information,
and the reporting configuration information indicates that a codebook type for reporting a
measurement result is a first codebook type.

20. The apparatus according to any one of claims 17 to 19, wherein the processing module is
specifically configured to:

determine a plurality of precoding matrices based on the plurality of measurement resources
comprised in each group of measurement resources, wherein the plurality of measurement
resources are in one-to-one correspondence with the plurality of precoding matrices; or

determine one precoding matrix based on the plurality of measurement resources comprised
in each group of measurement resources.

21. The apparatus according to any one of claims 17 to 20, wherein the measurement
configuration information further indicates that a joint measurement manner is Manner 1 or
Manner 2, Manner 1 is determining one precoding matrix based on the plurality of measurement
resources comprised in each group of measurement resources, and Manner 2 is determining a
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plurality of precoding matrices based on the plurality of measurement resources comprised in each
group of measurement resources.

22. The apparatus according to claim 20 or 21, wherein when determining a plurality of
precoding matrices based on the plurality of measurement resources comprised in each group of
measurement resources, the processing module is specifically configured to:

determine, for each measurement resource in each group of measurement resources, a
precoding matrix corresponding to the measurement resource, and when determining the
precoding matrix corresponding to the measurement resource, use a measurement resource other
than the measurement resource in the group of measurement resources as an interference resource.

23. The apparatus according to any one of claims 17 to 22, wherein the measurement
configuration information further indicates that the codebook type is a second codebook type, and
the second codebook type comprises a parameter set corresponding to each measurement resource
in each group of measurement resources, and a phase difference between any two measurement
resources.

24. The apparatus according to any one of claims 17 to 23, wherein the measurement resource
is a channel resource; and

the measurement configuration information is further used to configure the interference
resource, wherein

the interference resource comprises one or more channel state information interference
measurement CSI-IM resources, one CSI-IM resource is associated with one group of
measurement resources, and the CSI-IM resource has a same quasi-collocation QCL relationship
with the associated measurement resources; or

the interference resource comprises one or more non-zero-power channel state information
reference signal NZP CSI-RS resources, one group of measurement resources is associated with
at least one NZP CSI-RS resource, and the at least one NZP CSI-RS resource has a same QCL
relationship with the associated measurement resources.

25. The apparatus according to any one of claims 17 to 24, wherein when performing joint
channel measurement based on the measurement configuration information, the processing
module is specifically configured to:

when measuring any resource in each group of measurement resources, use another
measurement resource as the interference measurement resource.
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26. The apparatus according to any one of claims 17 to 19, wherein when performing joint
channel measurement based on the measurement configuration information, the processing
module is specifically configured to:

determine a rank indication RI and a precoding matrix indicator PMI based on each
measurement resource comprised in each group of measurement resources, and determine a joint
channel quality indicator CQI based on the plurality of measurement resources comprised in the
group of measurement resources.

27. A channel measurement apparatus, comprising:

a transceiver module, configured to communicate with a terminal device; and

a processing module, configured to send measurement configuration information to the
terminal device by using the transceiver module, wherein the measurement configuration
information is used to configure one or more groups of measurement resources, each group of
measurement resources comprises a plurality of measurement resources, and the group of
measurement resources is used to perform joint channel measurement once, wherein

the transceiver module sends, based on the measurement configuration information, reference
signals corresponding to the one or more groups of measurement resources.

28. The apparatus according to claim 27, wherein for each group of measurement resources,
the measurement configuration information further indicates that the measurement resources
comprised in the group of measurement resources are used for joint channel measurement.

29. The apparatus according to claim 28, wherein when the measurement configuration
information meets at least one of the following conditions, the measurement configuration
information indicates that the measurement resources comprised in each group of measurement
resources are used to perform joint channel measurement:

the measurement configuration information comprises a first parameter, and the first
parameter indicates that a channel measurement manner is joint channel measurement;

the measurement configuration information comprises a second parameter, the second
parameter indicates a quantity of measurement resources used for joint channel measurement, and
a value of the second parameter is greater than 1;

the measurement resources comprised in each group of measurement resources are comprised
in a plurality of resource sets; and

the measurement configuration information comprises reporting configuration information,
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and the reporting configuration information indicates that a codebook type for reporting a
measurement result is a first codebook type.

30. The apparatus according to any one of claims 27 to 29, wherein the measurement
configuration information further indicates that a joint measurement manner is Manner 1 or
Manner 2, Manner 1 is determining one precoding matrix based on the plurality of measurement
resources comprised in each group of measurement resources, and Manner 2 is determining a
plurality of precoding matrices based on the plurality of measurement resources comprised in each
group of measurement resources.

31. The apparatus according to any one of claims 27 to 30, wherein the measurement
configuration information further indicates that the codebook type is a second codebook type, and
the second codebook type comprises a parameter set corresponding to each measurement resource
in each group of measurement resources, and a phase difference between any two measurement
resources.

32. The apparatus according to any one of claims 27 to 31, wherein the measurement resource
is a channel resource; and

the measurement configuration information is further used to configure an interference
resource, wherein

the interference resource comprises one or more channel state information interference
measurement CSI-IM resources, one CSI-IM resource is associated with one group of
measurement resources, and the CSI-IM resource has a same quasi-collocation QCL relationship
with the associated measurement resources; or

the interference resource comprises one or more non-zero-power channel state information
reference signal NZP CSI-RS resources, one group of measurement resources is associated with
at least one NZP CSI-RS resource, and the at least one NZP CSI-RS resource has a same QCL
relationship with the associated measurement resources.

33. A computer-readable storage medium, wherein the computer-readable storage medium
stores a program or instructions; and when the program or the instructions are read and executed
by one or more processors, the method according to any one of claims 1 to 10 can be implemented;
or when the program or the instructions are read and executed by one or more processors, the
method according to any one of claims 11 to 16 can be implemented.

34. A computer program product, wherein when being read and executed by one or more
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processors, the computer program product can implement the method according to any one of
claims 1 to 10; or when being read and executed by one or more processors, the computer program

product can implement the method according to any one of claims 11 to 16.
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