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CSI REPORTING METHOD, CSI RECEIVING METHOD, AND

CORRESPONDING APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202010872738.2,
filed with the China National Intellectual Property Administration on August 26, 2020 and entitled
"CSI REPORTING METHOD, CSI RECEIVING METHOD, AND CORRESPONDING

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 state information (Channel State Information, CSI) reporting method, a CSI receiving

method, and a corresponding apparatus.

BACKGROUND

[0003] A process in which a network device performs CSI report configuration or
reconfiguration, serving cell activation, bandwidth part (Band Width Part, BWP) switching, semi-
persistent CSI reporting (Semi-Persistent CSI reporting, SP-CSI) activation, or the like on a
terminal device generally includes the following steps: Step 1: The network device delivers
configuration or activation signaling. Step 2: The terminal device correctly receives the signaling.
Step 3: The terminal device completes corresponding configuration based on the signaling, and
can normally operate based on a new configuration or activation command. In the foregoing three-
step process, a time of the third step is fuzzy for the network device. Because terminal devices
have different processing capabilities, times required for completing corresponding configuration
are also different. Even for the same terminal device in different states, times required for

completing corresponding configuration are also different.
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[0004] Due to existence of a fuzzy period, the network device often misunderstands a CSI
reporting state of the terminal device. For example, after the network device delivers the
configuration or activation signaling for a period of time, the network device assumes that the
terminal device has completed corresponding configuration or activation and therefore reports CSI
in uplink control information (Uplink Control Information, UCI). However, actually, the terminal
device has not completed the corresponding configuration, and does not report the CSI in the UCI.
Alternatively, after the network device delivers the configuration or activation signaling for a
period of time, the network device assumes that the terminal device has not completed
corresponding configuration or activation and therefore does not report CSI in UCI. However,
actually, the terminal device has completed the corresponding configuration or activation, and
reports the CSI in the UCL.

[0005] In either of the foregoing cases, a quantity of information bits of the UCI from a
perspective of the network device is inconsistent with an actual quantity of information bits of the
UCI. Consequently, an error occurs in blind detection performed on the UCI by the network device.
As aresult, the UCI is discarded. However, in an actual case, in addition to the CSI, the UCI may
further include other uplink data, for example, a hybrid automatic repeat request (Hybrid
Automatic Repeat reQuest, HARQ) feedback. As a result, the other uplink data is also discarded,

and link performance is greatly affected.

SUMMARY

[0006] Embodiments of this application provide a CSI reporting method, a CSI receiving
method, and a corresponding apparatus, to improve uplink transmission performance.

[0007] According to a first aspect, a CSI reporting method is provided. The method may be
applied to a terminal device, or may be applied to a chip in a terminal device. For example, the
method may be applied to the terminal device. In the method, the terminal device determines a
CSI state, and sends preset CSI when the CSI state is invalid.

[0008] In this embodiment of this application, the CSI state for the terminal device in a
configuration fuzzy period is invalid. Therefore, the terminal device sends the preset CSI when the
CSI state is invalid. In this way, the terminal device and a network device can have consistent

understanding of whether the CSI needs to be discarded in the configuration fuzzy period (that is,
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the CSI is not discarded, and the terminal device reports the preset CSI), thereby avoiding a
problem in the conventional technologies that other important uplink information (for example, a
HARQ feedback) is lost because the network device and the terminal device have inconsistent
understanding of whether the CSI needs to be discarded in the configuration fuzzy period.
Therefore, uplink transmission performance can be improved.

[0009] In a possible implementation, the determining a CSI state includes: determining the
CSI state when a CSI reading occasion arrives.

[0010] In this implementation, the terminal device determines the CSI state when the CSI
reading occasion arrives. In this way, a problem of incorrectly determining the CSI state due to
premature determining of the CSI state can be avoided. In addition, a problem that the CSI cannot
be reported in time because the CSI state is determined too late can be avoided, thereby improving
reliability of the solution.

[0011] In a possible implementation, the reading occasion is associated with a CSI reporting
occasion and arrives before the CSI reporting occasion. The sending preset CSI is sending the
preset CSI when the CSI reporting occasion arrives.

[0012] In this implementation, the reading occasion is associated with the CSI reporting
occasion, to ensure accuracy of CSI content reported by the terminal device in each CSI reporting
occasion, thereby further improving reliability of the solution.

[0013] In a possible implementation, the CSI state is set to invalid for the received preset
message.

[0014] In this implementation, a moment at which the terminal device sets the CSI state to
invalid is specified, that is, sets the CSI state to invalid for the received preset message, thereby
further improving reliability of the solution.

[0015] In a possible implementation, the preset message is one of the following messages: a
CSI report configuration message; a CSI reconfiguration message; a serving cell activation
message; a bandwidth part switching message; and a semi-persistent CSI reporting activation
message.

[0016] It should be understood that the foregoing five messages are merely examples. A
specific type of the preset message is not limited in this embodiment of this application.

[0017] In a possible implementation, the CSI state is set to valid when the CSI is obtained

through calculation.
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[0018] In this implementation, if the terminal device obtains the CSI through calculation, it
indicates that the configuration fuzzy period has ended (that is, configuration has been completed),
and the terminal device can complete CSI measurement and generate valid CSI information. In
this case, the CSI state is set to valid in time. Therefore, the terminal device starts to report the
valid CSI, thereby further improving uplink transmission performance.

[0019] In a possible implementation, the preset CSI is default CSI.

[0020] According to a second aspect, a CSI reporting method is provided. The method may be
applied to a terminal device, or may be applied to a chip in a terminal device. For example, the
method may be applied to a terminal device. In the method, the terminal device receives a preset
message; and when valid CSI cannot be obtained due to the preset message before a CSI reporting
occasion arrives, sends preset CSI when the CSI reporting occasion arrives.

[0021] In this embodiment of this application, the terminal device in this embodiment of this
application receives the preset message from a network device; and when the valid CSI cannot be
obtained due to the preset message before the CSI reporting occasion arrives, sends the preset CSI
when the CSI reporting occasion arrives. In this way, the terminal device and the network device
can have consistent understanding of whether the CSI needs to be discarded in a configuration
fuzzy period (that is, the CSI is not discarded, and the preset CSI is reported), thereby avoiding a
problem in the conventional technologies that other important uplink information (for example, a
HARQ feedback) is lost because the network device and the terminal device have inconsistent
understanding of whether the CSI needs to be discarded in the configuration fuzzy period.
Therefore, uplink transmission performance can be improved.

[0022] In a possible implementation, the preset message is one of the following messages: a
CSI report configuration message; a CSI reconfiguration message; a serving cell activation
message; a bandwidth part switching message; and a semi-persistent CSI reporting activation
message.

[0023] It should be understood that the foregoing five messages are merely examples. A
specific type of the preset message is not limited in this embodiment of this application.

[0024] In a possible implementation, the preset CSI is default CSI.

[0025] According to a third aspect, a CSI receiving method is provided. The method may be

applied to a network device, or may be applied to a chip in a network device. For example, the
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method may be applied to the network device. In the method, the network device sends a preset
message; and receives preset CSI in a CSI reporting occasion.

[0026] In a possible implementation, the preset message is one of the following messages: a
CSI report configuration message; a CSI reconfiguration message; a serving cell activation
message; a bandwidth part switching message; and a semi-persistent CSI reporting activation
message.

[0027] In a possible implementation, the preset CSI is default CSI.

[0028] According to a fourth aspect, a communication apparatus is provided, and may be, for
example, a terminal device or a chip device disposed in a terminal device. The apparatus includes
modules configured to perform the method according to any one of the first aspect or the possible
implementations of the first aspect.

[0029] For example, the apparatus may include: a processing unit, configured to determine a
CSI state; and a sending unit, configured to send preset CSI when the CSI state is invalid.

[0030] In a possible implementation, the processing unit is configured to determine the CSI
state when a CSI reading occasion arrives.

[0031] In a possible implementation, the reading occasion is associated with a CSI reporting
occasion and arrives before the CSI reporting occasion. The processing unit is configured to send
the preset CSI when the CSI reporting occasion arrives.

[0032] In a possible implementation, the apparatus further includes a receiving unit,
configured to receive a preset message. The processing unit is further configured to set the CSI
state to invalid for the received preset message.

[0033] In a possible implementation, the preset message is one of the following messages: a
CSI report configuration message; a CSI reconfiguration message; a serving cell activation
message; a bandwidth part switching message; and a semi-persistent CSI reporting activation
message.

[0034] In a possible implementation, the processing unit is further configured to set the CSI
state to valid when the CSI is obtained through calculation.

[0035] In a possible implementation, the preset CSI is default CSI.

[0036] According to a fifth aspect, a communication apparatus is provided, and may be, for

example, a terminal device or a chip device disposed in a terminal device. The apparatus includes
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modules configured to perform the method according to any one of the second aspect or the
possible implementations of the second aspect.

[0037] For example, the apparatus may include: a receiving unit, configured to receive a preset
message; and a sending unit, configured to: when valid CSI cannot be obtained due to the preset
message before a CSI reporting occasion arrives, send preset CSI when the CSI reporting occasion
arrives.

[0038] In a possible implementation, the preset message is one of the following messages: a
CSI report configuration message; a CSI reconfiguration message; a serving cell activation
message; a bandwidth part switching message; and a semi-persistent CSI reporting activation
message.

[0039] In a possible implementation, the preset CSI is default CSIL.

[0040] According to a sixth aspect, a communication apparatus is provided, and may be, for
example, a network device or a chip device disposed in a network device. The apparatus includes
modules configured to perform the method according to any one of the third aspect or the possible
implementations of the third aspect.

[0041] For example, the apparatus may include: a sending unit, configured to send a preset
message; and a receiving unit, configured to receive preset CSI in a CSI reporting occasion.
[0042] In a possible implementation, the preset message is one of the following messages: a
CSI report configuration message; a CSI reconfiguration message; a serving cell activation
message; a bandwidth part switching message; and a semi-persistent CSI reporting activation
message.

[0043] In a possible implementation, the preset CSI is default CSI.

[0044] According to a seventh aspect, a communication apparatus is provided, including at
least one processor and a communication interface communicatively connected to the at least one
processor. The at least one processor executes instructions stored in a memory, so that the apparatus
performs, by using the communication interface, the method according to any one of the first
aspect or the possible implementations of the first aspect.

[0045] Optionally, the memory is located outside the apparatus.

[0046] Optionally, the apparatus includes the memory. The memory is connected to the at least
one processor, and the memory stores the instructions that can be executed by the at least one

Processor.
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[0047] According to an eighth aspect, a communication apparatus is provided, including at
least one processor and a communication interface communicatively connected to the at least one
processor. The at least one processor executes instructions stored in a memory, so that the apparatus
performs, by using the communication interface, the method according to any one of the second
aspect or the possible implementations of the second aspect.

[0048] Optionally, the memory is located outside the apparatus.

[0049] Optionally, the apparatus includes the memory. The memory is connected to the at least
one processor, and the memory stores the instructions that can be executed by the at least one
processor.

[0050] According to a ninth aspect, a communication apparatus is provided, including at least
one processor and a communication interface communicatively connected to the at least one
processor. The at least one processor executes instructions stored in a memory, so that the apparatus
performs, by using the communication interface, the method according to any one of the third
aspect or the possible implementations of the third aspect.

[0051] Optionally, the memory is located outside the apparatus.

[0052] Optionally, the apparatus includes the memory. The memory is connected to the at least
one processor, and the memory stores the instructions that can be executed by the at least one
processor.

[0053] According to a tenth aspect, a computer-readable storage medium is provided,
including programs or instructions. When the programs or the instructions are run on a computer,
the method according to any one of the first aspect or the possible implementations of the first
aspect is performed.

[0054] According to an eleventh aspect, a computer-readable storage medium is provided,
including programs or instructions. When the programs or the instructions are run on a computer,
the method according to any one of the second aspect or the possible implementations of the
second aspect is performed.

[0055] According to a twelfth aspect, a computer-readable storage medium is provided,
including programs or instructions. When the programs or the instructions are run on a computer,
the method according to any one of the third aspect or the possible implementations of the third

aspect is performed.
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[0056] According to a thirteenth aspect, a chip is provided. The chip is coupled to a memory,
and is configured to read and execute programs and instructions stored in the memory, so that the
method according to any one of the first aspect or the possible implementations of the first aspect
is performed.

[0057] According to a fourteenth aspect, a chip is provided. The chip is coupled to a memory,
and is configured to read and execute programs and instructions stored in the memory, so that the
method according to any one of the second aspect or the possible implementations of the second
aspect is performed.

[0058] According to a fifteenth aspect, a chip is provided. The chip is coupled to a memory,
and is configured to read and execute programs and instructions stored in the memory, so that the
method according to any one of the third aspect or the possible implementations of the third aspect
is performed.

[0059] According to a sixteenth aspect, a computer program product is provided, including
instructions. When the instructions are run on a computer, the method according to any one of the
first aspect or the possible implementations of the first aspect is performed.

[0060] According to a seventeenth aspect, a computer program product is provided, including
instructions. When the instructions are run on a computer, the method according to any one of the
second aspect or the possible implementations of the second aspect is performed.

[0061] According to an eighteenth aspect, a computer program product is provided, including
instructions. When the instructions are run on a computer, the method according to any one of the

third aspect or the possible implementations of the third aspect is performed.

BRIEF DESCRIPTION OF DRAWINGS

[0062] FIG. 1 is a schematic diagram of a structure of a possible closed-loop MIMO system;
[0063] FIG. 2 is a schematic diagram of two CSI report reconfiguration scenarios;

[0064] FIG. 3 is a diagram of network architecture of a communication system to which an
embodiment of this application is applicable;

[0065] FIG. 4 is a flowchart of a CSI reporting method according to an embodiment of this

application;
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[0066] FIG. 5 is a flowchart of another CSI reporting method according to an embodiment of
this application;

[0067] FIG. 6 is a schematic diagram of a structure of a communication apparatus according
to an embodiment of this application;

[0068] FIG. 7 is a schematic diagram of a structure of another communication apparatus
according to an embodiment of this application;

[0069] FIG. 8 is a schematic diagram of a structure of another communication apparatus
according to an embodiment of this application;

[0070] FIG. 9 is a schematic diagram of a structure of another communication apparatus
according to an embodiment of this application; and

[0071] FIG. 10 is a schematic diagram of a structure of another communication apparatus

according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0072] The 5th generation (5th generation, 5G) wireless access system standard new radio
(New Radio, NR) is based on a multiple-input multiple-output (multiple-input multiple-output,
MIMO) technology. To improve downlink performance, that is, performance of a link from a
network device to a terminal device, a closed-loop MIMO operation manner may be used.

[0073] FIG. 1 is a schematic diagram of a structure of a possible closed-loop MIMO system.
As shown in FIG. 1, a network device may determine, based on channel state information (Channel
State Information, CSI) reported by a terminal device, a parameter used during data transmission,
to improve spectral efficiency.

[0074] CSI reporting (CSI reporting) may be periodic, semi-persistent, or aperiodic.

[0075] (1) Periodic CSI reporting (Periodic CSI reporting, P-CSI): The network device
configures, by using higher layer signaling (for example, radio resource control (Radio Resource
Control, RRC) signaling), the terminal device to periodically report CSI. The terminal device
performs channel measurement and interference measurement by using periodic CSI-RS resources,
and reports a CSI feedback on a physical uplink control channel (Physical Uplink Control Channel,
PUCCH) at fixed time intervals. In the periodic CSI reporting, a channel measurement resource

(Channel Measurement Resource, CMR) and an interference measurement resource (Interference
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Measurement Resource, IMR) that are used by the terminal device for measurement are both
periodically sent by the network device. Related parameters such as a period and resource mapping
are all configured by using RRC signaling. Parameters such as a CSI reporting period and a
PUCCH resource used for reporting are also configured by using RRC signaling.

[0076] (2) Semi-persistent CSI reporting (Semi-Persistent CSI reporting, SP-CSI): When the
terminal device is configured to perform semi-persistent CSI reporting, the terminal device starts
CSI reporting only after receiving first downlink signaling sent by the network device, and ends
the CSI reporting after receiving second downlink signaling. Between moments of delivering the
two pieces of downlink signaling, the terminal device performs periodic CSI measurement and
CSI reporting. A CMR and an IMR used for the semi-persistent CSI reporting may be periodically
or semi-persistently sent. The semi-persistent CSI reporting may be performed by using a PUCCH
resource. The network device may activate and deactivate the semi-persistent CSI reporting by
using downlink higher layer signaling (for example, control element (Control Element, CE)
signaling of a media access control (Media Access Control, MAC) layer). The semi-persistent CSI
reporting may also be performed by using a physical uplink shared channel (Physical Uplink
Shared Channel, PUSCH) resource (that is, SP CSI on PUCCH). The network device may activate
and deactivate the semi-persistent CSI reporting by using physical layer downlink control
signaling (Downlink Control Information, DCI) (that is, SP CSI on PUSCH). Regardless of SP
CSI on PUCCH or SP CSI on PUSCH, the network device configures, for the terminal device by
using RRC signaling, measurement parameters such as a measurement amount and a measurement
bandwidth required by the terminal device.

[0077] (3) Aperiodic CSI reporting (Aperiodic CSI reporting, AP-CSI): The network device
first semi-statically configures configuration parameters of a plurality of times of CSI reporting
for the terminal device by using downlink RRC signaling, and triggers one or more times of CSI
reporting by using DCI. The terminal device performs CSI measurement based on the
configuration parameters of the CSI reporting, and reports a CSI measurement result by using a
PUSCH. It should be noted that although aperiodic CSI measurement and reporting and semi-
persistent CSI measurement and reporting are similar and both need to be triggered by the network
device, deactivation does not need to be performed after the aperiodic CSI measurement and

reporting are triggered by using the DCI, and measurement and reporting are performed only once.

10
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A CMR and an IMR used for the aperiodic CSI reporting may be periodically, semi-persistently,
or aperiodically sent.
[0078] In the foregoing three types of CSI reporting, configuration parameters required in a
CSI reporting process, for example, configuration parameters such as a reporting amount (a rank
indicator (Rank Indicator, RI), a channel quality indicator (Channel Quality Indicator, CQI), a
precoding matrix indicator (precoding matrix indicator, PMI)) and a reporting bandwidth are all
configured by the network device for the terminal device by using RRC signaling.
[0079] Because it takes a specific time for the terminal device to perform CSI measurement
and prepare for CSI reporting, to ensure that the terminal device has enough time to calculate CSI
and prepare for CSI information reporting, a CSI reference resource (CSI reference resource) is
further defined in NR.
[0080] A time domain location of the CSI reference resource is in several slots before a slot
(slot) for the CSI reporting. If an uplink resource location used for CSI reporting is an n' uplink
slot, a time domain location of a reference resource for the CSI reporting is n—nCSI_ref.

. | 2y |
[0081] Herein, L 2ha J , Moo and Hur respectively represent configuration

parameters of uplink and downlink subcarrier spacings. For example, if a downlink subcarrier
spacing is 15 kHz, HbL =0; if a downlink subcarrier spacing is 30 kHz, HpL =1; if a downlink

subcarrier spacing is 60 kHz, HbL =2 if a downlink subcarrier spacing is 120 kHz, Hor =3,
[0082] Herein, n-nCSI_ref is related to a CSI reporting type. For example, for the periodic or
semi-persistent CSI reporting, if a quantity of CSI-RS resources that are used for channel

measurement and that are bound for the CSI reporting is 1, nCSI _ref is a minimum integer greater

than or equal to 4 x 2" | Therefore, a slot whose time domain location is n-nCSI_ref is a valid

downlink slot. For the periodic or semi-persistent CSI reporting, if a quantity of CSI-RS resources

that are used for channel measurement and that are bound for CSI reporting is greater than 1,

nCSI_ref is a minimum integer greater than or equal to 5 x 2“”  Therefore, n-nCSI_ref'is a valid
downlink slot.

[0083] In terms of spectrum use, NR supports a carrier aggregation (Carrier Aggregation, CA)
technology. A plurality of carriers may be configured for the network device and the terminal

device. One of these carriers is defined as a primary carrier. The network device may activate or
11
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deactivate any carrier other than the primary carrier by using MAC CE signaling. NR further
defines a plurality of bandwidth parts (Band Width Part, BWP) on each carrier. Each carrier has
only one activated BWP. The network device may change the activated BWP by using downlink
control information (Downlink Control Information, DCI), or may switch a BWP by using RRC
signaling. The CSI reporting is configured based on a carrier. To be specific, configuration
information of the CSI reporting indicates a carrier to which the CSI reporting belongs. A CSI-
RS/CSI-IM resource is configured based on a BWP.

[0084] The 3rd generation partnership project (3rd Generation Partnership Project, 3GPP)
specifies in the NR protocol that after CSI report configuration or reconfiguration, serving cell
activation, a BWP change, or SP CSI activation, if the terminal device can receive at least one time
of CMR transmission and one time of IMR transmission at a location not later than a CSI reference
resource, the terminal device reports a CSI report; or otherwise, the terminal device discards this
CSI report (After the CSI report (re)configuration, serving cell activation, BWP change, or
activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS
transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for
interference measurement no later than CSI reference resource and drops the report otherwise).
[0085] In actual implementation, a process such as CSI report configuration or reconfiguration,
serving cell activation, a BWP change, or SP CSI activation includes the following steps: Step 1:
The network device delivers configuration or activation signaling. Step 2: The terminal device
correctly receives the signaling. Step 3: The terminal device completes corresponding
configuration based on the signaling, and can normally operate based on a new configuration or
activation command.

[0086] In the foregoing three-step process, a time of the third step is fuzzy for the network
device. Because terminal devices have different processing capabilities, times required for
completing corresponding configuration are also different. Even for the same terminal device in
different states, times required for completing corresponding configuration are also different.
[0087] For example, the CSI report reconfiguration is used as an example. The CSI report
reconfiguration is completed by using RRC signaling. The RRC signaling is carried on a physical
downlink shared channel (Physical Downlink Shared Channel, PDSCH). The network device
delivers the PDSCH carrying the RRC signaling to the terminal device (that is, a first step). The
terminal device correctly receives the PDSCH, and feeds back ACK to the network device (that is,

12
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a second step). Times of the foregoing two steps are clear and can be synchronized for both the
network device and the terminal device. However, the terminal device parses out the RRC
signaling carried on the PDSCH, and performs the CSI report reconfiguration based on the RRC
signaling. In the 3GPP protocol, this process is fuzzy. The protocol specifies that a fuzzy period
ranges from 5 milliseconds to 10 milliseconds. In this fuzzy period, the network device may fail
to correctly receive uplink control information (Uplink Control Information, UCI) reported by the
terminal device.

[0088] As shown in FIG. 2, two CSI report reconfiguration scenarios are shown, that is, a
scenario (a) and a scenario (b).

[0089] In the scenario (a) and the scenario (b), after the terminal device completes receiving
of the PDSCH carrying the RRC signaling for the CSI report reconfiguration, before the uplink
resource used for the CSI reporting is determined based on configuration information, the network
device sends the CMR and the IMR. The CMR and the IMR are not later than a location of the
CSI reference resource. A difference is that, in the scenario (a), the terminal device completes the
CSI report reconfiguration more quickly, and can receive the CMR and the IMR that are sent by
the network device; but in the scenario (b), the terminal device does not complete the CSI report
reconfiguration in time, and cannot receive the CMR and the IMR that are sent by the network
device.

[0090] However, the two cases of the scenario (a) and the scenario (b) are unknown to both
the network device and the terminal device before the terminal device completes the CSI report
reconfiguration.

[0091] If the network device assumes the terminal device according to the case in the scenario
(a) and the terminal device actually does not complete the CSI report reconfiguration in time, that
is, the terminal device operates according to the case in the scenario (b), the terminal device
discards the CSI reporting in the UCI based on the protocol. Because transmission of the UCI is
not based on scheduling, the network device receives the UCI through blind detection. When the
network device performs blind detection, a quantity of information bits is an important blind
detection parameter.

[0092] A process in which the network device performs blind detection on the UCI is as
follows: When sending the UCI, the terminal device generates a check bit based on valid
information bits according to a preset rule, attaches the check bit to the UCI, and sends the UCI

13
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together with the check bit to the network device. After receiving the UCI, the network device
generates a check bit based on the received valid information bits according to the same preset
rule, compares the check bit with the received check bit, and when the check bits are consistent,
determines that the UCI is correctly received; or otherwise, discards the received UCI.

[0093] In the foregoing case, if the network device assumes the terminal device according to
the case in the scenario (a) but the terminal device actually operates according to the case in the
scenario (b), the network device discards the received UCI, and cannot receive other information
in the UCI sent by the terminal device. If the information further includes a very important HARQ
feedback, link performance is greatly affected.

[0094] The same problem also occurs when the network device assumes the terminal device
according to the scenario (b) but the terminal device actually operates according to the scenario
(a). In this case, a CSI reporting bit that is expected to be discarded by the network device is surplus
in the UCI. As a result, the network device cannot correctly receive the UCI, and link performance
is greatly affected.

[0095] In view of this, embodiments of this application provide a CSI reporting method, a CSI
receiving method, and a corresponding apparatus. Operations of both a network device and a
terminal device in a configuration fuzzy period are restricted, to avoid a problem of receiving other
important uplink information (for example, a HARQ feedback) caused because the network device
and the terminal device have inconsistent understanding of whether CSI needs to be discarded in
the configuration fuzzy period. For example, after CSI report configuration or reconfiguration,
serving cell activation, a BWP change, or SP CSI activation, regardless of whether the terminal
device can receive at least one time of CMR transmission and one time of IMR transmission at a
location not later than a CSI reference resource, the terminal device reports CSI in UCI, and the
network device receives the CSI in the UCI. The specific solutions are described in detail below.
[0096] The technical solutions in embodiments of this application may be applied to various
communication systems, for example, a 4th generation (4th generation, 4G) communication
system, a S5th generation (5th generation, 5G) communication system, a 6th generation (6th
generation, 6GG) communication system, another future evolved system, or various other wireless
communication systems using a radio access technology. The technical solutions in embodiments
of this application may be used provided that there is a positioning requirement in the
communication system.

14
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[0097] FIG. 3 is a diagram of network architecture of a communication system to which an
embodiment of this application is applicable. The communication system includes a network
device and a terminal device. Signals may be transmitted between the network device and the
terminal device. The signals may be transmitted by using a radio wave, or may be transmitted by
using a transmission medium such as visible light, a laser, infrared, or an optical fiber.

[0098] The terminal device may also be referred to as a terminal, and may be a device that
provides a user with voice and/or data connectivity, for example, may be a handheld device with
a wireless connection function, or a processing device connected to a wireless modem. The
terminal device may communicate with a core network through a radio access network (radio
access network, RAN), and exchange a voice and/or data with the RAN. The terminal device may
be user equipment (user equipment, UE), a wireless terminal device, a mobile terminal device, a
device-to-device (device-to-device, D2D) communication terminal device, a V2X terminal device,
a  machine-to-machine/machine-type = communication (machine-to-machine/machine-type
communication, M2M/MTC) terminal device, an internet of things (internet of things, IoT)
terminal device, a subscriber unit (subscriber unit), a subscriber station (subscriber station), a
mobile station (mobile station), a remote station (remote station), an access point (access point,
AP), 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), or the like. For example, the
terminal device may include a mobile phone (or referred to as a "cellular" phone), a computer with
a mobile terminal device, or a portable, pocket-sized, handheld, or computer built-in mobile
apparatus. For example, the terminal device may be a device such as a personal communication
service (personal communication 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). The terminal device
alternatively includes a limited device, for example, a device having low power consumption, a
device having a limited storage capability, or a device having a limited computing capability. For
example, the terminal device includes an information sensing device such as a barcode, radio
frequency identification (radio frequency identification, RFID), a sensor, a global positioning
system (global positioning system, GPS), or a laser scanner.

[0099] As an example instead of limitation, in embodiments of this application, the terminal
device may alternatively be a wearable device. The wearable device may also be referred to as a
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wearable intelligent device, an intelligent wearable device, or the like, and is a general term of
wearable devices that are intelligently designed and developed for daily wear by using a wearable
technology, for example, glasses, gloves, watches, clothes, and shoes. The wearable device is a
portable device that is directly worn on a body or integrated into clothes or an accessory of a user.
The wearable device is not merely a hardware device, but is used to implement a powerful function
through software support, data interaction, and cloud interaction. In a board sense, wearable
intelligent devices include full-featured and large-sized devices that can implement complete or
partial functions without depending on smartphones, for example, smart watches or smart glasses,
and devices that focus on only one type of application function and need to work with other devices
such as smartphones, such as various smart bands, smart helmets, or smart jewelry for monitoring
physical signs.

[00100] If the various terminal devices described above are located in a vehicle (for example,
placed in the vehicle or installed in the vehicle), the terminal devices may be all considered as
vehicle-mounted terminal devices. For example, the vehicle-mounted terminal device is also
referred to as an on-board unit (on-board unit, OBU).

[00101] The network device includes, for example, an access network (access network, AN)
device and a radio access network (radio access network, RAN) device. The access network device,
for example, a base station (for example, an access point), may be a device, in an access network,
that communicates with a wireless terminal device over an air interface through one or more cells.
The base station may be configured to mutually convert a received over-the-air frame and an
internet protocol (IP) packet, and serve as a router between the terminal device and a remaining
part of the access network. The remaining part of the access network may include an IP network.
The network device may further coordinate attribute management of the air interface. For example,
the network device may include an evolved NodeB (NodeB, eNB, e-NodeB, or evolved NodeB)
in a long term evolution (long term evolution, LTE) system or a long term evolution-advanced
(long term evolution-advanced, LTE-A) system; may include a next generation NodeB (next
generation NodeB, gNB), a next generation evolved NodeB (next generation evolved NodeB, ng-
eNB), or an enhanced next generation NodeB en-gNB (enhanced next generation NodeB, gNB) in
a 5th generation (the 5th generation, 5G) mobile communication technology new radio (new radio,

NR) system; may include a central unit (central unit, CU) and a distributed unit (distributed unit,
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DU) in a cloud access network (cloud radio access network, Cloud RAN) system; or may further
include a relay device. This is not limited in embodiments of this application.

[00102] To make objectives, technical solutions, and advantages of embodiments of this
application clearer, the following further describes the technical solutions of embodiments of this
application in detail with reference to the accompanying drawings.

[00103] The terms "system" and "network" may be used interchangeably 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 relationship for describing 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 associated objects. "At least one of the
following items (pieces)" or a similar expression thereof indicates any combination of these items,
including any combination of singular items (pieces) or plural items (pieces). For example, at least
one of a, b, or ¢ may indicate a; b; ¢; aand b; a and ¢; b and ¢; or a, b, and c.

[00104] In addition, unless otherwise stated, ordinal numbers such as "first" and "second" in
embodiments of this application are for distinguishing between a plurality of objects, but are not
intended to limit an order, a time sequence, priorities, or importance of the plurality of objects. For
example, a first priority criterion and a second priority criterion are merely used to distinguish
between different criteria, but do not indicate different content, priorities, importance, or the like
of the two criteria.

[00105] In addition, the terms "include" and "have" in the embodiments, claims, and
accompanying drawings of this application are not exclusive. For example, a process, a method, a
system, a product, or a device including a series of steps or modules is not limited to the listed
steps or modules, and may further include steps or modules that are not listed.

[00106] FIG. 4 is a flowchart of a CSI reporting method according to an embodiment of this
application. The method may be applied to the communication system shown in FIG. 3. The
method includes the following steps:

[00107] S401: A terminal device determines a CSI state.

[00108] In this embodiment of this application, for the terminal device, the CSI state includes

the following two types: (1) valid; and (2) invalid. At the same moment, the CSI state of the
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terminal device is unique, that is, the CSI state is valid or invalid. If the CSI state of the terminal
device is not configured, the CSI state is considered as invalid.

[00109] When the CSI state is valid, the terminal device can read CSI from a storage unit. When
the CSI state is invalid, there is no CSI in the storage unit, and the terminal device cannot read the
CSI from the storage unit.

[00110] Specific implementation of the storage unit may be a register in the terminal device (for
example, may be a small storage area specially used to store the CSI in a central processing unit
(Central Processing Unit, CPU)), or a storage unit in a modem chip specially used to process a
radio signal in the terminal device. A specific implementation form of the storage unit is not limited
in this application.

[00111] Optionally, in this embodiment of this application, the terminal device performs CSI
measurement when a CSI measurement occasion arrives. For example, a location identified by
using a white rectangle in FIG. 2 represents the CSI measurement occasion. After completing the
CSI measurement, the terminal device stores the CSI obtained through measurement in a storage
unit of the terminal device. After a CSI reporting occasion arrives, the terminal device reads the
CSI from the storage unit to perform CSI reporting. For example, a location identified by using a
black rectangle in FIG. 2 represents the CSI reporting occasion.

[00112] Correspondingly, that the terminal device determines the CSI state includes that the
terminal device determines the CSI state when a CSI reading occasion arrives.

[00113] Further, in this embodiment of this application, the CSI measurement occasion is
associated with the CSI reporting occasion, and the CSI measurement occasion arrives before the
CSI reporting occasion associated with the CSI measurement occasion.

[00114] For semi-persistent CSI reporting and periodic CSI reporting, the CSI measurement
occasion and the CSI reporting occasion both exist periodically. Each period has a pair of a CSI
measurement occasion and a CSI reporting occasion that are associated. A difference is that in the
semi-persistent CSI reporting, the terminal device starts CSI reporting only after receiving first
downlink signaling sent by the network device, and ends the CSI reporting after receiving second
downlink signaling. Between moments of delivering the two pieces of downlink signaling, the
terminal device performs periodic CSI measurement and CSI reporting. In the periodic CSI
reporting, the two pieces of downlink signaling are not needed to trigger or stop the periodic CSI
measurement and CSI reporting.
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[00115] For the aperiodic CSI reporting, CSI measurement and CSI reporting need to be
triggered by the network device. However, after each time of triggering, there is only one pair of
a CSI measurement occasion and a CSI reporting occasion that are associated. In other words, the
terminal device performs measurement and reporting only once.

[00116] It should be understood that if the terminal device reads the CSI in the storage unit and
reports the CSI in a CSI reporting occasion, the terminal device may update the state of the CSI in
the storage unit to invalid, and after obtaining a new CSI measurement result in a next CSI
measurement occasion, update the CSI measurement result and update the CSI state to valid.
[00117] The CSI state update process may also be update according to a type of the CSI. For
example, for periodic CSI and semi-persistent CSI, if the terminal device reads the CSI in the
storage unit and reports the CSI in a CSI reporting occasion, the CSI state remains valid. For
aperiodic CSI, if the terminal device reads the CSI in the storage unit and reports the CSI in a CSI
reporting occasion, the terminal device may update the CSI state in the storage unit to invalid, and
after obtaining a new CSI measurement result in a next CSI measurement occasion, update the CSI
measurement result and update the CSI state to valid.

[00118] Further optionally, in this embodiment of this application, the terminal device may set
the CSI state to invalid at any moment at which the CSI cannot be obtained through calculation,
and then set the CSI state to valid when the CSI is obtained through calculation.

[00119] In this embodiment of this application, there are a plurality of scenarios in which the
terminal device cannot obtain the CSI through calculation.

[00120] For example, when the terminal device performs BWP switching configuration, the
network device uses downlink information (the downlink information may be RRC signaling or
DCI) to switch a BWP for the terminal device. Therefore, the terminal device needs to receive and
decode content of the downlink information, and perform corresponding configuration based on
the information content. This process has a configuration delay. Before the BWP switching is
completed, the terminal device cannot perform CSI measurement. Therefore, in this scenario, even
if the terminal device can determine that a CSI measurement occasion exists, if the measurement
occasion is within the configuration delay, the terminal device cannot complete CSI measurement,
and naturally cannot generate valid CSI information. In addition, when the terminal device
performs BWP switching, there is still a switching delay (switch delay) time. During the switching
delay time, radio frequency transmission and reception functions of the terminal device are
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interrupted, and no data transmission and reception operation can be performed. Therefore, in this
scenario, even if the terminal device can determine that there is a CSI measurement occasion, if
the CSI measurement occasion is within the switching delay time corresponding to the BWP
switching performed by the terminal device (that is, the terminal device is in a BWP switching
process), the terminal device also cannot receive a CMR and an IMR that are sent by the network
device, and therefore cannot complete CSI measurement. The terminal device cannot complete
CSI measurement, and naturally cannot generate valid CSI information. Therefore, the terminal
device may set the CSI state to invalid when receiving a BWP switching message or after receiving
a BWP switching message.

[00121] For example, when the terminal device performs CSI report configuration, because the
network device uses RRC signaling to configure a CSI reporting parameter for the terminal device,
the terminal device needs to receive and decode content of the RRC signaling, and perform
corresponding configuration based on the content of the signaling. This process has a configuration
delay. Before the configuration is completed, the terminal device cannot perform CSI measurement.
Therefore, in this scenario, even if the terminal device can determine that a CSI measurement
occasion exists, if the measurement occasion is within the configuration delay, the terminal device
cannot complete CSI measurement, and naturally cannot generate valid CSI information.
Therefore, the terminal device does not have the valid CSI when the CSI reporting occasion arrives.
Therefore, the terminal device may set the CSI state to invalid when receiving a CSI report
configuration message or after receiving a CSI report configuration message.

[00122] For example, when the terminal device performs CSI report reconfiguration, because
the network device uses RRC signaling to reconfigure a CSI reporting parameter for the terminal
device, the terminal device needs to receive and decode content of the RRC signaling, and perform
corresponding configuration based on the content of the signaling. This process has a configuration
delay. Before the configuration is completed, the terminal device cannot perform CSI measurement.
Therefore, in this scenario, even if the terminal device can determine that a CSI measurement
occasion exists, if the measurement occasion is within the configuration delay, the terminal device
cannot complete CSI measurement, and naturally cannot generate valid CSI information.
Therefore, the terminal device does not have the valid CSI when the CSI reporting occasion arrives.
Therefore, the terminal device may set the CSI state to invalid when receiving a CSI report
reconfiguration message or after receiving a CSI report reconfiguration message.
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[00123] For example, when the terminal device performs serving cell activation, because the
network device uses downlink control signaling to activate a serving cell for the terminal device,
the terminal device needs to perform corresponding configuration based on content of the signaling.
This process has a configuration delay. Before the configuration is completed, the terminal device
cannot perform CSI measurement. Therefore, in this scenario, even if the terminal device can
determine that a CSI measurement occasion exists, if the measurement occasion is within the
configuration delay, the terminal device cannot complete CSI measurement, and naturally cannot
generate valid CSI information. Therefore, the terminal device does not have the valid CSI when
the CSI reporting occasion arrives. Therefore, the terminal device may set the CSI state to invalid
when receiving a serving cell activation message or after receiving a serving cell activation
message.

[00124] For example, when the terminal device performs SP CSI activation, because the
network device uses downlink control signaling to activate SP CSI reporting for the terminal
device, the terminal device needs to perform corresponding configuration based on content of the
signaling. This process has a configuration delay. Before the configuration is completed, the
terminal device cannot perform CSI measurement. Therefore, in this scenario, even if the terminal
device can determine that a CSI measurement occasion exists, if the measurement occasion is
within the configuration delay, the terminal device cannot complete CSI measurement, and
naturally cannot generate valid CSI information. Therefore, the terminal device does not have the
valid CSI when the CSI reporting occasion arrives. Therefore, the terminal device may set the CSI
state to invalid when receiving an SP CSI activation message or after receiving an SP CSI
activation message.

[00125] Certainly, the foregoing several trigger scenarios in which the terminal device cannot
obtain the CSI through calculation are merely examples instead of limitation. In actual application,
there may be another scenario in which the terminal device cannot obtain the CSI through
calculation. Another possibility is not excluded herein.

[00126] In a possible design, the terminal device sets the CSI state to invalid for the received
preset message. In other words, the preset message delivered by the network device may trigger
the terminal device to set the CSI state to invalid. The preset message may be a message that causes

any one of the foregoing scenarios to occur, for example, a CSI report configuration message, a
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CSI reconfiguration message, a serving cell activation message, a BWP switching message, or a
semi-persistent CSI reporting activation message.

[00127] In a specific implementation, the terminal device sets the CSI state to invalid when
receiving the preset message.

[00128] In another specific implementation, the terminal device sets the CSI state to invalid at
a moment t after receiving the preset message. However, it is at least ensured that t is between a
moment t1 at which the terminal device receives the preset message and a moment t2 at which the
terminal device reads and reports the CSI. Further, when a moment t3 at which the terminal device
obtains the valid CSI through measurement exists between the moment t1 of receiving the preset
message and the moment t2 at which the terminal device reads and reports the CSI, the moment t
at which the terminal device configures the CSI state to invalid should be between t1 and t3, and
cannot be t3 or after t3. In other words, if the terminal device can measure the valid CSI before
reading the CSI, it needs to be ensured that setting the CSI state to invalid occurs before the
terminal device can measure and report the valid CSI. If the terminal device does not measure the
valid CSI before reading the CSI, it only needs to be ensured that the setting occurs before an
occasion in which the terminal device reads the CSI.

[00129] Certainly, the foregoing two implementations are merely examples instead of limitation
of "setting the CSI state to invalid for the received preset message". Actually, other cases may be
further included.

[00130] Further, cases in which the terminal device cannot obtain the CSI through calculation
include the following several cases:

[00131] (1) Before the CSI reporting occasion arrives, there is no occasion for the terminal
device to receive a CSI-RS used for channel measurement.

[00132] (2) Before the CSI reporting occasion arrives, there is no occasion for the terminal
device to receive a CSI-RS and/or CSI-IM time-frequency resource used for interference
measurement.

[00133] (3) Before the CSI reporting occasion arrives, there is neither an occasion for the
terminal device to receive a CSI-RS used for channel measurement nor an occasion for the terminal
device to receive a CSI-RS and/or CSI-IM used for interference measurement.

[00134] (4) Before the CSI reporting occasion arrives, there is an occasion for the terminal
device to receive a CSI-RS used for channel measurement and an occasion for the terminal device
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to receive a CSI-RS and/or CSI-IM used for interference measurement. The occasion for the
terminal device to receive the CSI-RS used for channel measurement is later than a time domain
location of a CSI reference resource.

[00135] (5) Before the CSI reporting occasion arrives, there is an occasion for the terminal
device to receive a CSI-RS used for channel measurement and an occasion for the terminal device
to receive a CSI-RS and/or CSI-IM used for interference measurement. The occasion for the
terminal device to receive the CSI-RS and/or the CSI-IM used for interference measurement is
later than a time domain location of a CSI reference resource.

[00136] (6) Before the CSI reporting occasion arrives, there is an occasion for the terminal
device to receive a CSI-RS used for channel measurement and an occasion for the terminal device
to receive a CSI-RS and/or CSI-IM used for interference measurement. However, the occasion for
the terminal device to receive the CSI-RS used for channel measurement and the occasion for the
terminal device to receive the CSI-RS and/or the CSI-IM used for interference measurement are
both later than a time domain location of a CSI reference resource.

[00137] It should be understood that any one of the foregoing six cases belongs to a case in
which the terminal device cannot receive at least one time of CMR transmission and at least one
time of IMR transmission at a location not later than the CSI reference resource.

[00138] Further, if the terminal device cannot receive at least one time of CMR transmission
and at least one time of IMR transmission at the location not later than the CSI reference resource,
the CSI state may remain invalid, or the CSI state may be set to invalid. If the terminal device
receives at least one time of CMR transmission and at least one time of IMR transmission (that is,
the CSI can be obtained through calculation) at a location not later than the CSI reference resource,
and the terminal device completes corresponding configuration (for example, BWP switching, CSI
report configuration, CSI report reconfiguration, serving cell activation, or SP CSI activation)
before receiving the CMR and the IMR, the terminal device can obtain a valid CSI report. In this
case, after obtaining the valid CSI information, the terminal device changes the CSI state to valid,
and reports the CSI obtained through measurement to the storage unit.

[00139] S402: The terminal device sends the preset CSI when the CSI state is invalid.

[00140] When the CSI state is invalid, the terminal device sends the preset CSI when the CSI
reporting occasion arrives. For example, after CSI report configuration and reconfiguration,
serving cell activation, a BWP change, or SP CSI activation, if the terminal device cannot receive
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at least one time of CMR transmission and at least one time of IMR transmission at a location not
later than a CSI reference resource, the terminal device reports the preset CSI.

[00141] In this embodiment of this application, the preset CSI may be designed in a plurality of
manners.

[00142] In a possible design, the preset CSI may be default (default) CSI. For example, the
preset CSI may be a sequence of default values, for example, an all-1 bit sequence or an all-0 bit
sequence.

[00143] In another possible design, the preset CSI may be a bit sequence in which bits of CQI
are all Os and values of other bits are not limited.

[00144] Certainly, the foregoing two designs are merely examples instead of limitation. During
actual implementation, a possibility of another design is not excluded.

[00145] Optionally, the preset CSI is carried in UCI.

[00146] It should be noted that in this embodiment of this application, in addition to CSI
reporting bits, the UCI may further include other uplink data, for example, an uplink HARQ
feedback. During implementation of this embodiment of this application, information bits other
than the CSI reporting bits in the UCI are not changed, to ensure transmission reliability of other
uplink data.

[00147] Optionally, a bit length of the preset CSI is the same as a bit length required by the CSI
configuration information.

[00148] The bit length of the preset CSI may be determined in a plurality of manners. This is
not limited herein.

[00149] Example 1: After the terminal device receives a CSI report configuration message, in a
process of performing CSI report configuration, although configuration of a CSI configuration
parameter is involved, the terminal device may not complete the configuration of the CSI reporting
parameter when first N CSI reporting occasions arrive. Therefore, a CSI configuration parameter
corresponding to this time of CSI configuration cannot be determined. In this case, when the first
N CSI reporting occasions arrive, the terminal device may determine a length of the CSI reporting
bits based on preset CSI configuration parameters.

[00150] For example, the preset CSI configuration parameters include the following

configuration parameters: periodic CSI reporting, cri-RI-PMI-CQI, a wideband CQI, and a
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wideband PMI. Each configuration parameter has a determined bit length. A length of the CSI
reporting bits is a sum of bit lengths of all configuration parameters.

[00151] It should be understood that N herein is preset and may be any positive integer. A
specific value is not limited in this application.

[00152] Example 2: After the terminal device receives a CSI report reconfiguration message, in
a process of performing CSI report reconfiguration, although configuration of a CSI configuration
parameter is involved, the terminal device may not complete the configuration of the CSI reporting
parameter when first N CSI reporting occasions arrive. Therefore, a CSI configuration parameter
corresponding to this time of CSI reconfiguration cannot be determined. In this case, when the first
N CSI reporting occasions arrive, the terminal device also determines a length of the CSI reporting
bits based on preset CSI configuration parameters, or determines a length of the CSI reporting bits
by using an original (that is, before this time of CSI reconfiguration) CSI configuration parameter,
for example, a CSI configuration parameter of a previous time of CSI configuration or CSI
reconfiguration.

[00153] Example 3: After the terminal device receives a serving cell activation message, a BWP
switching message, or an SP CSI activation message, in a process of performing the serving cell
activation, the BWP switching, or the SP CSI activation, configuration of a CSI configuration
parameter is not involved. Therefore, the terminal device can determine a length of the CSI
reporting bits based on the configured CSI configuration parameter.

[00154] The configured CSI configuration parameter herein is a CSI configuration parameter
configured for the terminal device before the serving cell activation, the BWP switching, or the SP
CSI activation, for example, a CSI configuration parameter of a latest time of CSI configuration
or CSI reconfiguration.

[00155] Certainly, the foregoing several manners of determining the length of the CSI reporting
bits are merely examples instead of limitation. In actual application, there may be another manner
of determining the length of the CSI reporting bits. Another possibility is not excluded herein.
[00156] S403: The network device receives the preset CSI.

[00157] In this embodiment of this application, an operation of the network device corresponds
to an operation of the terminal device. For example, the network device may receive the preset
CSI when the CSI reporting occasion arrives.

[00158]  Further, the network device may receive the UCI, and receive the preset CSI in the UCI.
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[00159] Further, a manner in which the network device determines the length of the CSI
reporting bits when receiving the CSI is consistent with a manner in which the terminal device
determines the length of the CSI reporting bits when reporting the CSI.

[00160] In this embodiment of this application, after each CSI reporting occasion arrives, the
network device receives the CSI. If the CSI is CSI reported by the terminal device when the CSI
state is invalid, the CSI is preset CSI, and the network device may discard the CSI. If the CSI is
CSI reported by the terminal device when the CSI state is valid, the CSI is valid CSI, and the
network device does not discard the CSI.

[00161] It should be understood that the network device does not know whether CSI reported
each time is valid CSI or preset CSI, and the network device only considers that the terminal device
reports CSI in each CSI reporting occasion.

[00162] For example, each time after receiving the UCI, the network device assumes that the
UCl includes the CSI reporting bits, generates a check bit according to a preset rule, and compares
the check bit with a check bit received in the UCI. When the check bits are consistent, it is
considered that the UCI is correctly received. Further, the network device reads the CSI reporting
bits in the UCI, finds that the CSI reporting bits in the UCI are an all-1 bit sequence or an all-0 bit
sequence, and further determines that the CSI is the preset CSI reported by the terminal device
when the CSI state is invalid. Therefore, the CSI can be discarded.

[00163] It can be learned from the foregoing description that the terminal device in this
embodiment of this application sets the CSI state, sets the CSI state to invalid when the
configuration fuzzy period arrives, and reports the preset CSI when the CSI state is invalid. The
network device receives the preset CSI. In this way, the network device and the terminal device
can have consistent understanding of whether the CSI needs to be discarded in the configuration
fuzzy period (that is, the CSI is not discarded, and the terminal device reports the preset CSI),
thereby avoiding a problem in the conventional technologies that other important uplink
information (for example, a HARQ feedback) is lost because the network device and the terminal
device have inconsistent understanding of whether CSI needs to be discarded in the configuration
fuzzy period. Therefore, uplink transmission performance can be improved.

[00164] The embodiment described in FIG. 4 is described from a perspective of internal
implementation of the terminal device. To be specific, the terminal device determines the CSI state
based on whether the CSI can be read from the storage unit, and further determines whether to
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report the preset CSI or the valid CSI when the CSI reporting occasion arrives. In addition,
embodiments of this application may be further described from a perspective of external
implementation.

[00165] FIG. 5 is a flowchart of another CSI reporting method according to an embodiment of
this application. The method may be applied to the communication system shown in FIG. 3. The
method includes the following steps:

[00166] S501: A network device sends a preset message, and a terminal device receives the
preset message.

[00167] Optionally, the preset message is one of the following messages: a CSI report
configuration message; a CSI reconfiguration message; a serving cell activation message; a BWP
switching message; and a semi-persistent CSI reporting activation message. For specific
implementation of the foregoing various messages, refer to related descriptions in the embodiment
shown in FIG. 4. Details are not described herein again.

[00168] S502: When valid CSI cannot be obtained due to the preset message before a CSI
reporting occasion arrives, the terminal device sends preset CSI when the CSI reporting occasion
arrives.

[00169] That the terminal device cannot obtain the valid CSI due to the preset message before
the CSI reporting occasion arrives indicates that the terminal device cannot perform CSI
measurement from a time at which the terminal device receives the preset message to a time at
which the terminal completes configuration or activation corresponding to the preset message.
Therefore, valid CSI information cannot be generated before the CSI reporting occasion arrives.
For a configuration scenario or an activation scenario corresponding to the preset message, specific
implementation of the preset CSI, and the like, refer to related descriptions in the embodiment
shown in FIG. 4. Details are not described herein again.

[00170] S503: The network device receives the preset CSI.

[00171] For specific implementation in which the network device receives the preset CSI, refer
to related descriptions in the embodiment shown in FIG. 4. Details are not described herein again.
[00172] Itcan be learned that the terminal device in this embodiment of this application receives
the preset message from the network device; and when the valid CSI cannot be obtained due to the
preset message before the CSI reporting occasion arrives, sends the preset CSI when the CSI
reporting occasion arrives. The network device receives the preset CSI. In this way, the terminal
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device and the network device can have consistent understanding of whether the CSI needs to be
discarded in a configuration fuzzy period (that is, the CSI is not discarded, and the preset CSI is
reported), thereby avoiding a problem in the conventional technologies that other important uplink
information (for example, a HARQ feedback) is lost because the network device and the terminal
device have inconsistent understanding of whether the CSI needs to be discarded in the
configuration fuzzy period. Therefore, uplink transmission performance can be improved.
[00173] In the embodiments shown in FIG. 4 and FIG. 5, when the CSI state is invalid (that is,
when the terminal device receives the preset message and the valid CSI cannot be obtained due to
the preset message before the CSI reporting occasion arrives), the terminal device may report the
preset CSI provided that the CSI reporting occasion arrives. In this way, it can be well ensured that
other uplink information other than the CSI can be accurately received by the network device.
[00174] Alternatively, in this embodiment of this application, the preset CSI may also be sent
in a channel-associated manner. In other words, when the CSI state is invalid (or when the terminal
device receives the preset message and the valid CSI cannot be obtained due to the preset message
before the CSI reporting occasion arrives), when the CSI reporting occasion arrives, the terminal
device reports the preset CSI only when other uplink data needs to be reported in the CSI reporting
occasion. The preset CSI is carried and sent on a channel on which the other uplink data is located.
On the contrary, if the other uplink data does not need to be reported in the CSI reporting occasion,
the preset CSI may not be reported.

[00175] The preset CSI may be channel-associated in a plurality of manners. The following lists
several possible implementations.

[00176] Example 1: The terminal device sends the preset CSI in the channel-associated manner
when sending a HARQ feedback.

[00177] The HARQ feedback is sent by the terminal device to the network device by using a
PUCCH, and is used to notify the network device whether the PDSCH sent by the network device
is correctly received. A CSI report and the HARQ feedback may be added to the same UCI to be
sent by the terminal device to the network device on the PUCCH.

[00178] Therefore, when the CSI state is invalid (that is, when the terminal device receives the
preset message and the valid CSI cannot be obtained due to the preset message before the CSI
reporting occasion arrives), when the CSI reporting occasion arrives, if the HARQ feedback needs
to be reported, the terminal device adds the preset CSI to the UCI used to carry the HARQ feedback.

28



10

15

20

25

30

[00179] Example 2: The terminal device sends the preset CSI in the channel-associated manner
when sending uplink service data.

[00180] NR specifies that a PUCCH may be loaded and sent on a PUSCH when the PUCCH
and the PUSCH coexist in the same slot. Because the CSI is sent on (the UCI in) the PUCCH,
when the PUCCH is loaded and sent on the PUSCH, a CSI report is also loaded on a PUSCH
resource and sent to the network device together with other uplink data.

[00181] Therefore, when the CSI state is invalid (that is, when the terminal device receives the
preset message and the valid CSI cannot be obtained due to the preset message before the CSI
reporting occasion arrives), when the CSI reporting occasion arrives, if uplink service data needs
to be sent, the terminal device adds the preset CSI to the PUSCH used to carry the uplink service
data.

[00182] Example 3: The terminal device sends the preset CSI in the channel-associated manner
when reporting other CSI.

[00183] In CA, the network device may communicate with the terminal device by using a
plurality of carrier components (Carrier Component, CC). However, not all CCs have an uplink.
For example, the network device configures two CCs for the terminal device. A CC 1 is a primary
CC on which both an uplink frequency band and a downlink frequency band are configured. A CC
2 is a secondary CC on which only a downlink frequency band is configured. In this case, a CSI
feedback corresponding to the CC 2 needs to be sent to the network device on the uplink frequency
band of the CC 1 by using a PUCCH. When the CC 1 is normal and CSI report configuration or
reconfiguration, serving cell activation, a BWP change, or SP CSI activation occurs on the CC 2,
a CSI report corresponding to the CC 1 is normal. There is no fuzzy problem between the network
device and the terminal device. However, there is a fuzzy problem only when the terminal device
reports a CSI report corresponding to the CC 2. Therefore, the following case may occur: In a
plurality of CSI reports reported by the terminal device in the same UCI, only some CSI reports
have a fuzzy problem while other CSI reports do not.

[00184] In such a channel-associated design, after CSI report configuration or reconfiguration,
serving cell activation, a BWP change, or SP CSI activation, if other information other than the
CSI needs to be reported, it can be ensured that other uplink information other than the CSI can be

accurately received by the network device. If no other uplink information needs to be reported,
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complexity of the terminal device and the network device can be reduced, and system overheads
can be reduced.
[00185] It should be understood that the embodiments in this specification may be combined to
implement different technical effects.
[00186] The foregoing describes the methods provided in embodiments of this application with
reference to FIG. 4 and FIG. 5. The following describes apparatuses provided in embodiments of
this application with reference to FIG. 6 to FIG. 10.
[00187] Based on the same technical concept, an embodiment of this application provides a
communication apparatus 600. The communication apparatus 600 may be, for example, a terminal
device or a chip device disposed in a terminal device. The apparatus 600 has a function of
implementing the terminal device in the embodiment shown in FIG. 4. For example, the apparatus
600 includes a corresponding module, unit, or means (means) for performing the steps performed
by the terminal device in the embodiment shown in FIG. 4. The function, unit, or means may be
implemented by software or hardware, or may be implemented through executing corresponding
software by hardware.
[00188] For example, with reference to FIG. 6, the apparatus 600 may include a processing unit
601 and a sending unit 602.
[00189] The processing unit 601 is configured to determine a CSI state.
[00190] The sending unit 602 is configured to send preset CSI when the CSI state is invalid.
[00191] In a possible implementation, the processing unit 601 is configured to:
determine the CSI state when a CSI reading occasion arrives.
[00192] In a possible implementation, the reading occasion is associated with a CSI reporting
occasion and arrives before the CSI reporting occasion. The processing unit 601 is configured to:
send preset CSI when the CSI reporting occasion arrives.
[00193] In a possible implementation, the apparatus further includes a receiving unit 603,
configured to receive a preset message.
[00194] The processing unit 601 is further configured to set the CSI state to invalid for the
received preset message.
[00195] In FIG. 6, a dashed line is used to indicate that the receiving unit 603 is optional for the
apparatus 600.
[00196] In a possible implementation, the preset message is one of the following messages:
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a CSI report configuration message;

a CSI reconfiguration message;

a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.
[00197] In a possible implementation, the processing unit 601 is further configured to set the
CSI state to valid when the CSI is obtained through calculation.
[00198] In a possible implementation, the preset CSI is default CSI.
[00199] It should be understood that all related content of the steps in the foregoing method
embodiments may be cited in function descriptions of the corresponding function modules. Details
are not described herein again.
[00200] Based on the same technical concept, an embodiment of this application provides a
communication apparatus 700. The communication apparatus 700 may be, for example, a terminal
device or a chip device disposed in a terminal device. The apparatus 700 has a function of
implementing the terminal device in the embodiment shown in FIG. 5. For example, the apparatus
700 includes a corresponding module, unit, or means (means) for performing the steps performed
by the terminal device in the embodiment shown in FIG. 5. The function, unit, or means may be
implemented by software or hardware, or may be implemented through executing corresponding
software by hardware.
[00201] For example, with reference to FIG. 7, the apparatus 700 may include a receiving unit
701 and a sending unit 702.
[00202] The receiving unit 701 is configured to receive a preset message.
[00203] The sending unit 702 is configured to: when valid CSI cannot be obtained due to the
preset message before a CSI reporting occasion arrives, send preset CSI when the CSI reporting
occasion arrives.
[00204] In a possible implementation, the preset message is one of the following messages:

a CSI report configuration message;

a CSI reconfiguration message;

a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.
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[00205] In a possible implementation, the preset CSI is default CSI.
[00206] It should be understood that all related content of the steps in the foregoing method
embodiments may be cited in function descriptions of the corresponding function modules. Details
are not described herein again.
[00207] Based on the same technical concept, an embodiment of this application provides a
communication apparatus 800. The communication apparatus 800 may be, for example, a network
device or a chip device disposed in a network device. The apparatus 800 has a function of
implementing the network device in the embodiment shown in FIG. 4 or FIG. 5. For example, the
apparatus 800 includes a corresponding module, unit, or means (means) for performing the steps
performed by the network device in the embodiment shown in FIG. 4 or FIG. 5. The function, unit,
or means may be implemented by software or hardware, or may be implemented through executing
corresponding software by hardware.
[00208] For example, with reference to FIG. 8, the apparatus 800 may include a sending unit
801 and a receiving unit 802.
[00209] The sending unit 801 is configured to send a preset message.
[00210] The receiving unit 802 is configured to receive preset CSI in a CSI reporting occasion.
[00211] In a possible implementation, the preset message is one of the following messages:

a CSI report configuration message;

a CSI reconfiguration message;

a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.
[00212] In a possible implementation, the preset CSI is default CSI.
[00213] It should be understood that all related content of the steps in the foregoing method
embodiments may be cited in function descriptions of the corresponding function modules. Details
are not described herein again.
[00214] Based on the same technical concept, with reference to FIG. 9, an embodiment of this
application further provides a communication apparatus 900. The communication apparatus 900
includes:

at least one processor 901 and a communication interface 903 communicatively
connected to the at least one processor 901, where the at least one processor 901 executes
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instructions stored in the memory 902, so that the apparatus performs, by using the communication
interface 903, the method steps performed by the terminal device in the embodiment shown in FIG.
4 or FIG. 5.
[00215] Optionally, the memory 902 is located outside the apparatus 900.
[00216] Optionally, the apparatus 900 includes the memory 902. The memory 902 is connected
to the at least one processor 901, and the memory 902 stores instructions that can be executed by
the at least one processor 901.
[00217] Optionally, the memory 902 is located outside the apparatus 900.
[00218] Optionally, the apparatus 900 includes the memory 902. The memory 902 is connected
to the at least one processor 901, and the memory 902 stores instructions that can be executed by
the at least one processor 901. In FIG. 9, a dashed line indicates that the memory 902 is optional
for the apparatus 900.
[00219] The processor 901 and the memory 902 may be coupled through an interface circuit,
or may be integrated together. This is not limited herein.
[00220] A specific connection medium between the processor 901, the memory 902, and the
communication interface 903 is not limited in this embodiment of this application. In this
embodiment of this application, the processor 901, the memory 902, and the communication
interface 903 are connected through a bus 904 in FIG. 9. The bus is represented by a thick line in
FIG. 9. The connection manner between other components is merely an example for description,
and 1s 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. 9,
but this does not mean that there is only one bus or only one type of bus.
[00221] Based on the same technical concept, with reference to FIG. 10, an embodiment of this
application further provides a communication apparatus 1000. The communication apparatus 1000
includes:

at least one processor 1001 and a communication interface 1003 communicatively
connected to the at least one processor 1001, where the at least one processor 1001 executes
instructions stored in the memory 1002, so that the apparatus performs, by using the
communication interface 1003, the method steps performed by the network device in the
embodiment shown in FIG. 4 or FIG. 5.
[00222]  Optionally, the memory 1002 is located outside the apparatus 1000.
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[00223] Optionally, the apparatus 1000 includes the memory 1002. The memory 1002 is
connected to the at least one processor 1001, and the memory 1002 stores instructions that can be
executed by the at least one processor 1001.

[00224]  Optionally, the memory 1002 is located outside the apparatus 1000.

[00225] Optionally, the apparatus 1000 includes the memory 1002. The memory 1002 is
connected to the at least one processor 1001, and the memory 1002 stores instructions that can be
executed by the at least one processor 1001. In FIG. 10, a dashed line indicates that the memory
1002 is optional for the apparatus 1000.

[00226] The processor 1001 and the memory 1002 may be coupled through an interface circuit,
or may be integrated together. This is not limited herein.

[00227] A specific connection medium between the processor 1001, the memory 1002, and the
communication interface 1003 is not limited in this embodiment of this application. In this
embodiment of this application, the processor 1001, the memory 1002, and the communication
interface 1003 are connected through a bus 1004 in FIG. 10. The bus is represented by a thick line
in FIG. 10. The connection manner between other components is merely an example for
description, 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. 10, but this does not mean that there is only one bus or only one type of bus.

[00228] It should be understood that the processor mentioned in this embodiment of this
application may be implemented by hardware or may be implemented by software. When the
processor is implemented by the hardware, the processor may be a logic circuit, an integrated
circuit, or the like. When the processor is implemented by the software, the processor may be a
general-purpose processor, and is implemented through reading software code stored in the
memory.

[00229] For example, the processor may be a central processing unit (Central Processing Unit,
CPU), or may be another general-purpose processor, a digital signal processor (Digital Signal
Processor, DSP), an application-specific integrated circuit (Application-Specific Integrated Circuit,
ASIC), a field programmable gate array (Field Programmable Gate Array, FPGA), another
programmable logic device, a discrete gate, a transistor logic device, a discrete hardware
component, or the like. The general-purpose processor may be a microprocessor, or the processor
may be any conventional processor or the like.
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[00230] It may be understood that the memory mentioned in this embodiment of this application
may be a volatile memory or a nonvolatile memory, or may include a volatile memory and a
nonvolatile memory. The nonvolatile memory may be a read-only memory (Read-Only Memory,
ROM), a programmable read-only memory (Programmable ROM, PROM), an erasable
programmable read-only memory (Erasable PROM, EPROM), an electrically erasable
programmable read-only memory (Electrically EPROM, EEPROM), or a flash memory. The
volatile memory may be a random access memory (Random Access Memory, RAM), used as an
external cache. By way of example instead of limitation, many forms of RAMs may be used, for
example, a static random access memory (Static RAM, SRAM), a dynamic random access memory
(Dynamic RAM, DRAM), a synchronous dynamic random access memory (Synchronous DRAM,
SDRAM), a double data rate synchronous dynamic random access memory (Double Data Rate
SDRAM, DDR SDRAM), an enhanced synchronous dynamic random access memory (Enhanced
SDRAM, ESDRAM), a synchlink dynamic random access memory (Synchlink DRAM,
SLDRAM), and a direct rambus random access memory (Direct Rambus RAM, DR RAM).
[00231] It should be noted that when the processor is a general-purpose processor, a DSP, an
ASIC, an FPGA, another programmable logic device, a discrete gate or a transistor logic device,
or a discrete hardware component, the memory (storage module) may be integrated into the
processor.

[00232] It should be noted that the memory described in this specification is intended to include
but not limited to these memories and any memory of another appropriate type.

[00233] Based on the same technical concept, an embodiment of this application further
provides a computer-readable storage medium, including programs or instructions. When the
programs or the instructions are run on a computer, the method performed by the network device
in the embodiment shown in FIG. 4 or FIG. 5 is performed.

[00234] Based on the same technical concept, an embodiment of this application further
provides a computer-readable storage medium, including programs or instructions. When the
programs or the instructions are run on a computer, the method performed by the terminal device
in the embodiment shown in FIG. 4 or FIG. 5 is performed.

[00235] Based on the same technical concept, an embodiment of this application further

provides a chip. The chip is coupled to a memory, and is configured to read and execute programs
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and instructions stored in the memory, so that the method performed by the network device in the
embodiment shown in FIG. 4 or FIG. 5 is performed.

[00236] Based on the same technical concept, an embodiment of this application further
provides a chip. The chip is coupled to a memory, and is configured to read and execute programs
and instructions stored in the memory, so that the method performed by the terminal device in the
embodiment shown in FIG. 4 or FIG. 5 is performed.

[00237] Based on the same technical concept, an embodiment of this application further
provides a computer program product, including instructions. When the instructions are run on a
computer, the method performed by the network device in the embodiment shown in FIG. 4 or
FIG. 5 is performed.

[00238] Based on the same technical concept, an embodiment of this application further
provides a computer program product, including instructions. When the instructions are run on a
computer, the method performed by the terminal device in the embodiment shown in FIG. 4 or
FIG. 5 is performed.

[00239] Based on the same technical concept, an embodiment of this application further
provides a communication system, including the terminal device and the network device in the
foregoing embodiments.

[00240] The communication apparatus 600, the communication apparatus 700, the
communication apparatus 800, the communication apparatus 900, and the communication
apparatus 1000 provided in embodiments of this application may be configured to perform the
method provided in the corresponding embodiment in the embodiment shown in FIG. 4 or FIG. 5.
Therefore, for technical effects that can be achieved by these apparatuses, refer to the foregoing
method embodiments. Details are not described herein again.

[00241] Embodiments of this application are described with reference to the flowcharts and/or
the block diagrams of the method, the device (system), and the computer program product
according to embodiments of 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
dedicated 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
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processor of the another programmable data processing device generate an apparatus for
implementing a specific function in one or more procedures in the flowcharts and/or in one or
more blocks in the block diagrams.

[00242] All or some of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When software is used to implement the
embodiments, all or a part of the embodiments may be implemented in a form of a computer
program product. The computer program product includes one or more computer instructions.
When the computer program instructions are loaded and executed on the computer, the procedures
or the functions according to embodiments of this application are all or partially generated. The
computer may be a general-purpose computer, a dedicated computer, a computer network, or
another programmable apparatus. The computer instructions may be stored in a computer-readable
storage medium or may be transmitted from a computer-readable storage medium to another
computer-readable storage medium. For example, the computer instructions may be transmitted
from a website, computer, server, or data center to another website, computer, server, or data center
in a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line (DSL)) or
wireless (for example, infrared, radio, or microwave) manner. The computer-readable storage
medium may be any usable medium accessible by the computer, or a data storage device, for
example, a server or a data center, integrating one or more usable media. The usable medium may
be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical
medium (for example, a digital versatile disc (digital versatile disc, DVD), a semiconductor
medium (for example, a solid-state disk (solid-state disk, SSD)), or the like.

[00243] Clearly, a person skilled in the art can make various modifications and variations to
embodiments of this application without departing from the spirit and scope of this application. In
this way, this application is intended to cover these modifications and variations of embodiments
of this application provided that they fall within the scope of protection defined by the following

claims and their equivalent technologies.
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CLAIMS

What is claimed is:

1. A channel state information CSI reporting method, comprising:

determining a CSI state; and

sending preset CSI when the CSI state is invalid.

2. The method according to claim 1, wherein the determining a CSI state comprises:
determining the CSI state when a CSI reading occasion arrives.

3. The method according to claim 2, wherein the reading occasion is associated with a CSI
reporting occasion and arrives before the CSI reporting occasion, and the sending preset CSI is
sending the preset CSI when the CSI reporting occasion arrives.

4. The method according to any one of claims 1 to 3, wherein the CSI state is set to invalid
for a received preset message.

5. The method according to claim 3, wherein the preset message is one of the following
messages:

a CSI report configuration message;

a CSI reconfiguration message;

a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.

6. The method according to any one of claims 1 to 5, wherein the CSI state is set to valid
when the CSI is obtained through calculation.

7. The method according to any one of claims 1 to 6, wherein the preset CSI is default CSI.

8. A channel state information CSI reporting method, comprising:

receiving a preset message; and

when valid CSI cannot be obtained due to the preset message before a CSI reporting occasion
arrives, sending preset CSI when the CSI reporting occasion arrives.

9. The method according to claim 8, wherein the preset message is one of the following
messages:

a CSI report configuration message;

a CSI reconfiguration message;
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a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.

10. The method according to claim 8 or 9, wherein the preset CSI is default CSI.
11. A channel state information CSI receiving method, comprising:

sending a preset message; and

receiving preset CSI in a CSI reporting occasion.

12. The method according to claim 11, wherein the preset message is one of the following

messages:

a CSI report configuration message;

a CSI reconfiguration message;

a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.

13. The method according to claim 11 or 12, wherein the preset CSI is default CSI.
14. A communication apparatus, comprising:

a processing unit, configured to determine a CSI state; and

a sending unit, configured to send preset CSI when the CSI state is invalid.

15. The apparatus according to claim 14, wherein the processing unit is configured to

determine the CSI state when a CSI reading occasion arrives.

16. The apparatus according to claim 15, wherein the reading occasion is associated with a

CSI reporting occasion and arrives before the CSI reporting occasion, and the processing unit is

configured to send the preset CSI when the CSI reporting occasion arrives.

17. The apparatus according to any one of claims 14 to 16, wherein the apparatus further

comprises a receiving unit, configured to receive a preset message; and

the processing unit is further configured to set the CSI state to invalid for the received preset

message.

18. The apparatus according to claim 17, wherein the preset message is one of the following

messages:

a CSI report configuration message;
a CSI reconfiguration message;
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a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.

19. The apparatus according to any one of claims 14 to 18, wherein the processing unit is
further configured to set the CSI state to valid when the CSI is obtained through calculation.

20. The apparatus according to any one of claims 14 to 19, wherein the preset CSI is default
CSL

21. A communication apparatus, comprising:

a receiving unit, configured to receive a preset message; and

a sending unit, configured to: when valid CSI cannot be obtained due to the preset message
before a CSI reporting occasion arrives, send preset CSI when the CSI reporting occasion arrives.

22. The apparatus according to claim 21, wherein the preset message is one of the following
messages:

a CSI report configuration message;

a CSI reconfiguration message;

a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.

23. The apparatus according to claim 21 or 22, wherein the preset CSI is default CSI.

24. A communication apparatus, comprising:

a sending unit, configured to send a preset message; and

a receiving unit, configured to receive preset CSI in a CSI reporting occasion.

25. The apparatus according to claim 24, wherein the preset message is one of the following
messages:

a CSI report configuration message;

a CSI reconfiguration message;

a serving cell activation message;

a bandwidth part switching message; and

a semi-persistent CSI reporting activation message.

26. The apparatus according to claim 24 or 25, wherein the preset CSI is default CSI.

27. A communication apparatus, comprising:
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at least one processor, and a memory and a communication interface that are communicatively
connected to the at least one processor, wherein

the memory stores instructions that can be executed by the at least one processor, and the at
least one processor executes the instructions stored in the memory, so that the apparatus performs,
by using the communication interface, the method according to any one of claims 1 to 7 or any
one of claims 8 to 10.

28. A communication apparatus, comprising:

at least one processor, and a memory and a communication interface that are communicatively
connected to the at least one processor, wherein

the memory stores instructions that can be executed by the at least one processor, and the at
least one processor executes the instructions stored in the memory, so that the apparatus performs,
by using the communication interface, the method according to any one of claims 11 to 13.

29. A computer-readable storage medium, comprising programs or instructions, wherein
when the programs or the instructions are run on a computer, the method according to any one of
claims 1 to 7 or any one of claims 8 to 10 is performed.

30. A computer-readable storage medium, comprising programs or instructions, wherein
when the programs or the instructions are run on a computer, the method according to any one of

claims 11 to 13 is performed.
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