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MEASUREMENT RESOURCE CONFIGURATION METHOD AND APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202311014175.3,
filed with the China National Intellectual Property Administration on August 10, 2023 and entitled
"MEASUREMENT RESOURCE CONFIGURATION METHOD AND APPARATUS", which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the communication field, and in particular, to

a measurement resource configuration method and an apparatus.

BACKGROUND

[0003] To improve uplink coverage in a mobile communication system and reduce an uplink
delay, a subband full-duplex (subband full-duplex, SBFD) duplex manner may be used. In SBFD,
a frequency band on a downlink symbol may be divided into an uplink subband and a downlink
subband, and uplink sending is allowed on the uplink subband of the downlink symbol.

[0004] In addition, the mobile communication system further supports dynamic/flexible time
division duplex (time division duplex, TDD). The dynamic/flexible TDD supports different
uplink-downlink slot configurations for different cells and supports dynamic changes of the
uplink-downlink slot configurations.

[0005] However, the SBFD and the dynamic/flexible TDD introduce inter-base station cross-
link interference (cross-link interference, CLI), and the base station needs to measure the CLI.
Therefore, how to configure a CLI measurement resource is an urgent problem to be resolved

currently.

SUMMARY

[0006] Embodiments of this application provide a measurement resource configuration
method and an apparatus, which allows for flexible configuration of a time domain position of CLI
measurement resource, thereby improving CLI measurement performance.

[0007] According to a first aspect, a measurement resource configuration method is provided.
The method may be performed by a first network device, may be performed by a component of

the first network device, for example, a processor, a chip, or a chip system of the first network
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device, or may be implemented by a logical module or software that can implement all or some
functions of the first network device. The method includes: sending first information to a first
terminal device, where the first information indicates a first resource, and the first resource is used
for measuring cross-link interference CLI; and measuring the CLI on the first resource. The first
resource is a time domain periodic resource, and/or the first resource is located in a first time
domain range. The first time domain range is a time domain position of a physical uplink shared
channel PUSCH in one time unit, or the first time domain range is a time domain position
corresponding to each time of frequency hopping in a PUSCH.

[0008] According to this solution, the first resource (that is, a CLI measurement resource) may
be a time domain periodic resource, so that a network device can flexibly configure a periodicity
of the first resource, a time unit in which the first resource is located, a sub-time unit in which the
first resource is located, and the like, thereby improving CLI measurement performance.
Alternatively, the first resource may be located in a time domain position of a PUSCH 1n a time
unit, so that the network device can flexibly configure the first resource in the time domain position
of the PUSCH, thereby avoiding repetition of the first resource with a DMRS and/or UCI, and
improving CLI measurement performance. Alternatively, the first resource may be located in a
time domain position corresponding to each time of frequency hopping in the PUSCH, so that
there 1s a CLI measurement resource in the time domain position corresponding to each time of
frequency hopping, and CLI measurement can be performed before and after each time of
frequency hopping, thereby improving CLI measurement performance.

[0009] In a possible design, the method further includes: sending second information to the
first terminal device, where the second information indicates a second resource, and the second
resource is a resource on which the PUSCH is located; and receiving a first signal from the first
terminal device on a third resource, where the third resource is a resource that is in the second
resource and that does not overlap the first resource.

[0010] According to a second aspect, a measurement resource configuration method is
provided. The method may be performed by a first terminal device, may be performed by a
component of the first terminal device, for example, a processor, a chip, or a chip system of the
first terminal device, or may be implemented by a logical module or software that can implement
all or some functions of the first terminal device. The method includes: receiving first information
from a first network device, where the first information indicates a first resource, and the first
resource is used for measuring cross-link interference CLI; and sending a first signal to the first
network device on a third resource, where the third resource does not include the first resource.
The first resource is a time domain periodic resource, and/or the first resource is located in a first

time domain range. The first time domain range is a time domain position of a physical uplink
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shared channel PUSCH in one time unit, or the first time domain range is a time domain position
corresponding to each time of frequency hopping in a PUSCH.

[0011] According to this solution, the first resource (that is, a CLI measurement resource) may
be a time domain periodic resource, so that a network device can flexibly configure a periodicity
of the first resource, a time unit in which the first resource is located, a sub-time unit in which the
first resource is located, and the like, thereby improving CLI measurement performance.
Alternatively, the first resource may be located in a time domain position of a PUSCH in a time
unit, so that the network device can flexibly configure the first resource in the time domain position
of the PUSCH, thereby avoiding repetition of the first resource with a DMRS and/or UCI, and
improving CLI measurement performance. Alternatively, the first resource may be located in a
time domain position corresponding to each time of frequency hopping in the PUSCH, so that
there is a CLI measurement resource in the time domain position corresponding to each time of
frequency hopping, and CLI measurement can be performed before and after each time of
frequency hopping, thereby improving CLI measurement performance. In addition, the third
resource does not include the first resource, that is, a terminal device does not send an uplink signal
on the first resource. This can reduce interference of the uplink signal to CLI measurement, and
improve CLI measurement performance.

[0012] In a possible design, the method further includes: receiving second information from
the first network device, where the second information indicates a second resource, the second
resource is a resource on which the PUSCH is located, and the third resource is a resource that is
in the second resource and that does not overlap the first resource.

[0013] With reference to the first aspect or the second aspect, in a possible design, the first
resource is a time domain periodic resource, and the first information indicates at least one of the
following: a periodicity or an offset of the first resource or a sub-time unit in which the first
resource is located. The offset indicates a time unit in which the first resource is located, and the
time unit includes at least one sub-time unit.

[0014] Based on this possible design, the network device may flexibly configure at least one
of the periodicity of the first resource, the time unit in which the first resource is located, and the
sub-time unit in which the first resource is located, to improve flexibility of configuration of a CLI
measurement resource.

[0015] With reference to the first aspect or the second aspect, in a possible design, the first
information includes a first bitmap or a second bitmap. The first bitmap includes X bits. The X
bits are in one-to-one correspondence with X sub-time units in the time unit in which the first
resource is located. In the X bits, a sub-time unit corresponding to a bit whose value is a first value

is the sub-time unit in which the first resource is located. X is a total quantity of sub-time units
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included in the time unit in which the first resource is located. The second bitmap includes Y bits.
The Y bits are in one-to-one correspondence with Y sub-time units in the time unit in which the
first resource is located. The Y sub-time units do not include a sub-time unit for carrying a non-
demodulation reference signal DMRS. In the Y bits, a sub-time unit corresponding to a bit whose
value is a first value is the sub-time unit in which the first resource is located. Y is a positive integer.
[0016] With reference to the first aspect or the second aspect, in a possible design, the time
domain position of the PUSCH in the time unit includes a time domain position of repetition in
each time unit in a PUSCH repetition type A, a time domain position of actual repetition in each
time unit in a PUSCH repetition type B, or a time domain position of a transport block TB over
multiple time units in each time unit.
[0017] Based on this possible design, CLI measurement in various PUSCH transmission
scenarios can be flexibly supported. When PUSCH transmission involves multiple time units, a
CLI measurement resource can exist in each time unit or a time domain position of each actual
repetition, so that the network device can perform CLI measurement in each time unit or each time
domain position of actual repetition, thereby improving measurement accuracy.
[0018] With reference to the first aspect or the second aspect, in a possible design, the first
information indicates N sub-time units in the first time domain range, the N sub-time units are sub-
time units in which the first resource is located, and N is a positive integer.
[0019] Based on this possible design, the network device may flexibly indicate the sub-time
unit in which the first resource is located, thereby improving flexibility of configuring a CLI
measurement resource.
[0020] With reference to the first aspect or the second aspect, in a possible design, a time
domain position of the first resource satisfies at least one of the following:

the 1" sub-time unit not for carrying a non-demodulation reference signal DMRS in the
first time domain range;

the 1% sub-time unit not for carrying uplink control information UCI in the first time
domain range;

the 1% sub-time unit not for carrying a DMRS and not for carrying UCI in the first time
domain range;

the 1% sub-time unit not for carrying a DMRS after the 1% sub-time unit for carrying a
DMRS in the first time domain range;

the 1% sub-time unit not for carrying UCI after the 1% sub-time unit for carrying UCI in
the first time domain range;

the 1% sub-time unit not for carrying a DMRS and UCI after the 1% sub-time unit for
carrying a DMRS in the first time domain range; and
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the 1% sub-time unit not for carrying a DMRS and UCI after the 1% sub-time unit for
carrying UCI in the first time domain range.
[0021] With reference to the first aspect or the second aspect, in a possible design, the time
domain position of the first resource does not overlap a time domain position of a fourth resource;
and the fourth resource is used for carrying a DMRS, and/or the fourth resource is used for carrying
the UCI.
[0022] With reference to the first aspect or the second aspect, in a possible design, that the first
information indicates the first resource includes: The first information indicates a fifth resource,
where the fifth resource is used for measuring the CLI. The first resource includes a resource that
is in the fifth resource and that does not overlap the fourth resource, and the fourth resource is used
for carrying the DMRS, and/or the fourth resource is used for carrying the UCI.
[0023] With reference to the first aspect or the second aspect, in a possible design, the first
resource further includes M sub-time units after the fifth resource, and M is a quantity of sub-time
units occupied by the fourth resource.
[0024] Based on the foregoing four possible designs, it can be ensured that a resource actually
used for measuring the CLI does not overlap a time domain position of the DMRS and/or a time
domain position of the UCI, thereby avoiding impact of CLI measurement on the DMRS and/or
the UCI, reducing impact of the CLI measurement on uplink data demodulation and/or UCI
transmission, and improving uplink data and/or UCI transmission performance.
[0025] With reference to the first aspect or the second aspect, in a possible design, the UCI
satisfies at least one of the following.
[0026] The UCI 1s hybrid automatic repeat request-acknowledgment HARQ-ACK
information.
[0027] The UCI includes HARQ-ACK information and a channel state information-reference
signal CSI-RS part 1.
[0028] The UCI includes HARQ-ACK information, a CSI-RS part 1, and joint coding of
HARQ-ACK and configured grant-UCI.
[0029] The UCI includes HARQ-ACK information, a CSI-RS part 1, a CSI-RS part 2,
configured grant-UCI, and joint coding of HARQ-ACK and the configured grant-UCI.
[0030] The UCI is joint coding of HARQ-ACK and CG-UCI.
[0031] The UCI includes HARQ-ACK information and joint coding of HARQ-ACK and CG-
UCL
[0032] With reference to the first aspect or the second aspect, in a possible design, the first
resource occupies P resource elements REs in one resource block RB, an index difference between

any two adjacent REs in the P REs is Q/P, Q is a total quantity of REs included in the RB, and P
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and Q are positive integers.
[0033] With reference to the first aspect or the second aspect, in a possible design, an index 1
of a resource element RE occupied by the first resource in a resource block RB satisfies:
i =nL + k, where
Lis adivisor of Q, Q is a quantity of REs included in an RB, kisone of 0,1,...,L — 1,

n=20,1,.. .,% — 1, and L is an integer greater than 1.

[0034] Based on the foregoing two possible designs, the REs occupied by the first resource
can be distributed in combs, so that REs not used for the first resource can be used for carrying
another signal, thereby improving resource utilization.

[0035] With reference to the first aspect or the second aspect, in a possible design, the method
further includes: sending third information to a second network device, where the third information
indicates the first resource.

[0036] Based on this possible design, the first network device indicates the first resource to
the second network device, so that the second network device can perform CLI measurement by
using a same resource, and there may be no uplink signal sent by the terminal device to the network
device on the measurement resource (for example, the first resource). Therefore, impact on inter-
base station CLI measurement is reduced, and accuracy of the CLI measurement is improved.
[0037] According to a third aspect, a communication apparatus is provided. The
communication apparatus includes a unit or a module. The unit or the module is configured to
perform the method according to the first aspect or the second aspect. The module or unit may be
implemented by hardware, software, or hardware executing corresponding software. The hardware
or the software includes one or more modules or units corresponding to functions.

[0038] In some possible designs, the communication apparatus may include a processing
module and a transceiver module. The processing module may be configured to implement a
processing function in any one of the foregoing aspects and the possible implementations of the
foregoing aspects. The transceiver module may include a receiving module and a sending module
that are respectively configured to implement a receiving function and a sending function in any
one of the foregoing aspects and the possible implementations of the foregoing aspects.

[0039] In some possible designs, the transceiver module may include a transceiver circuit, a
transceiver machine, a transceiver, or a communication interface.

[0040] According to a fourth aspect, a communication apparatus is provided. The
communication apparatus includes a processor. The processor is configured to perform the method
according to the first aspect or the second aspect. There may be one or more processors. The
communication apparatus may further include a memory. The memory is configured to store

computer instructions. When the processor executes the instructions, the communication apparatus
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is caused to perform the method according to the first aspect or the second aspect. The memory
may be coupled to the processor, or may be independent of the processor. The communication
apparatus may further include a communication interface, and the communication interface is
configured to communicate with a module outside the communication apparatus.

[0041] The communication apparatus in the third aspect and the fourth aspect may be the first
network device in the first aspect, or an apparatus included in the first network device, for example,
a chip or a chip system. Alternatively, the communication apparatus may be the first terminal
device in the second aspect, or an apparatus included in the first terminal device, for example, a
chip or a chip system. When the communication apparatus is a chip, a sending action/function of
the communication apparatus may be understood as output information, and a receiving
action/function of the communication apparatus may be understood as input information.

[0042] According to a fifth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores a computer program or instructions. When the computer
program or instructions are run on a communication apparatus, the communication apparatus is
caused to perform the method according to the first aspect or the second aspect.

[0043] According to a sixth aspect, a computer program product including instructions is
provided. When the computer program product is run on a communication apparatus, the
communication apparatus may be caused to perform the method according to the first aspect or
the second aspect.

[0044] According to a seventh aspect, a measurement resource configuration method is
provided. The method includes the method according to any one of the first aspect and the method
according to any one of the second aspect.

[0045] According to an eighth aspect, a communication system is provided. The
communication system includes a communication apparatus configured to perform the method
according to the first aspect in the third aspect or the fourth aspect, and a communication apparatus
configured to perform the method according to the second aspect in the third aspect or the fourth
aspect.

[0046] For technical effects brought by any design of the third aspect to the eighth aspect, refer
to technical effects brought by different designs of the first aspect or the second aspect. Details are

not described herein again.

BRIEF DESCRIPTION OF DRAWINGS

[0047] FIG. 1 is a diagram of an uplink-downlink slot configuration according to this

application;
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[0048] FIG. 2 is a diagram of an SBFD scenario according to this application;

[0049] FIG. 3 is a diagram of a flexible TDD scenario according to this application;

[0050] FIG. 4 is a diagram of a position of a CSI-IM resource according to this application;
[0051] FIG. 5 is a diagram of a position of a CLI measurement resource according to this
application;

[0052] FIG. 6 is a diagram of a position of a PDCCH according to this application;

[0053] FIG. 7 is a diagram of frequency hopping in a PUSCH according to this application;
[0054] FIG. 8 is a diagram of a structure of a communication system according to this
application;

[0055] FIG. 9 is a schematic flowchart of a measurement resource configuration method
according to this application;

[0056] FIG. 10A and FIG. 10B are a diagram of a position of a first time domain range
according to this application;

[0057] FIG. 11 is another diagram of a position of a first time domain range according to this
application;

[0058] FIG. 12 is a diagram of a time domain position of a first resource according to this
application;

[0059] FIG. 13 is another diagram of a time domain position of a first resource according to
this application;

[0060] FIG. 14 is still another diagram of a time domain position of a first resource according
to this application;

[0061] FIG. 15 is still another diagram of a time domain position of a first resource according
to this application;

[0062] FIG. 16 is a diagram of a frequency domain position of a first resource according to
this application;

[0063] FIG. 17 is another diagram of a frequency domain position of a first resource according
to this application;

[0064] FIG. 18 is a diagram of a structure of a communication apparatus according to this
application;

[0065] FIG. 19 is a diagram of a structure of another communication apparatus according to
this application; and

[0066] FIG. 20 is a diagram of a structure of still another communication apparatus according

to this application.
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DESCRIPTION OF EMBODIMENTS

[0067] In the descriptions of this application, unless otherwise specified, "/" indicates that
associated objects are in an "or" relationship. For example, A/B may indicate A or B. In this
application, "and/or" merely describes an association relationship between associated objects and
indicates that three relationships may exist. For example, A and/or B may indicate three cases:
Only A exists, both A and B exist, and only B exists, where A and B may be singular or plural.
[0068] In addition, in the descriptions of this application, "multiple" means two or more than
two unless otherwise specified. "At least one of the following items (pieces)" or a similar
expression thereof means any combination of these items, including any combination of singular
items (pieces) or plural items (pieces). For example, at least one item (piece) of a, b, and (or) ¢
may indicate a, b, ¢, aand b, a and ¢, b and ¢, or a, b, and c, where a, b, and ¢ may be singular or
plural.

[0069] In addition, to clearly describe the technical solutions in embodiments of this
application, terms such as "first" and "second" are used in embodiments of this application to
distinguish between same items or similar items that provide basically same functions or purposes.
A person skilled in the art may understand that the terms such as "first" and "second" do not limit
a quantity or an execution sequence, and the terms such as "first" and "second" do not indicate a
definite difference.

[0070] In embodiments of this application, the term "example" or "for example" is used to
represent giving an example, an illustration, or a description. Any embodiment or design solution
described as an "example" or "for example" in embodiments of this application should not be
explained as being more preferred or having more advantages than another embodiment or design
solution. Exactly, use of the term such as "example" or "for example" is intended to present a
related concept in a specific manner for ease of understanding.

[0071] It may be understood that an "embodiment" used throughout this specification means
that particular features, structures, or characteristics related to this embodiment are included in at
least one embodiment of this application. Therefore, embodiments in the entire specification are
not necessarily a same embodiment. In addition, these particular features, structures, or
characteristics may be combined in one or more embodiments in any appropriate manner. It may
be understood that sequence numbers of the processes do not mean execution sequences in various
embodiments of this application. The execution sequences of the processes should be determined
based on functions and internal logic of the processes, and should not be construed as any
limitation on implementation processes of embodiments of this application.

[0072] It may be understood that, in this application, "when" and "if"" mean that corresponding
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processing is performed in an objective situation, are not intended to limit time, do not require a
determining action during implementation, and do not mean any other limitation.

[0073] It may be understood that in some scenarios, some optional features in embodiments
of this application may be independently implemented without depending on another feature, for
example, a solution on which the optional features are currently based, to resolve a corresponding
technical problem and achieve corresponding effects. Alternatively, in some scenarios, the optional
features may be combined with other features based on a requirement. Correspondingly, the
apparatuses provided in embodiments of this application may also correspondingly implement
these features or functions. Details are not described herein.

[0074] In this application, unless otherwise specified, mutual reference may be made between
same or similar parts of embodiments. In embodiments of this application, unless otherwise
specified or a logical conflict occurs, terms and/or descriptions in different embodiments are
consistent and may be referenced by each other, and different embodiments may be combined
based on internal logical relationships between embodiments to form a new embodiment. The
following implementations of this application are not intended to limit the protection scope of this
application.

[0075] For ease of understanding of the technical solutions in embodiments of this application,
the following first briefly describes technologies related to this application.

[0076] 1. Subband full-duplex (subband full-duplex, SBFD)

[0077] Time division duplex (time division duplex, TDD) is widely applied to a fifth
generation (fifth generation, 5G) mobile communication system. In TDD, transmission and
reception are separated in time domain, and time domain resources are divided into uplink
resources and downlink resources. A terminal device performs sending on an uplink resource, and
performs receiving on a downlink resource.

[0078] For example, as shown in FIG. 1, a possible TDD uplink-downlink slot configuration
1s DDDSU. D represents a downlink slot, U represents an uplink slot, and S represents a special
slot. Each orthogonal frequency division multiplexing (orthogonal frequency division
multiplexing, OFDM) symbol (hereinafter referred to as a symbol) in the downlink slot is a
downlink symbol used for downlink transmission. Each symbol in the uplink slot is an uplink
symbol, and is used for uplink transmission. The special slot includes at least a flexible symbol,
and the flexible symbol may be used for both downlink transmission and uplink transmission.
[0079] In a common TDD uplink-downlink slot configuration, uplink time domain resources
are usually small. Consequently, uplink coverage of TDD is reduced, and a delay is increased. A
possible uplink enhancement method is to use SBFD.

[0080] In SBFD, a frequency band on a downlink symbol is divided into at least one uplink
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subband and at least one downlink subband, and the terminal device is allowed to perform uplink
sending on the uplink subband of the downlink symbol. Subbands in SBFD may overlap or may
not overlap. This is not specifically limited in this application.

[0081] For example, as shown in FIG. 2, in a specific slot, a subband 1 and a subband 2 may
be divided in frequency domain. Downlink transmission is allowed on the subband 1, and uplink
transmission is allowed on the subband 2.

[0082] Currently, a base station supports full-duplex (full-duplex, FD) SBFD. To be specific,
in one slot, the base station may perform receiving on an uplink subband and perform sending on
a downlink subband. The terminal device supports half-duplex (half-duplex, HD) SBFD. To be
specific, in one slot, the terminal device can perform sending only on an uplink subband, or can
perform receiving only on a downlink subband.

[0083] 2. Dynamic/Flexible TDD

[0084] The dynamic/flexible TDD supports different uplink-downlink slot configurations for
different cells and supports dynamic changes of the uplink-downlink slot configurations. For
example, as shown in FIG. 3, an uplink-downlink slot configuration used by a cell 1 is DDDSU,
and an uplink-downlink slot configuration used by a cell 2 is DSUUU.

[0085] 3. Cross-link interference (cross-link interference, CLI)

[0086] The CLI can be understood as interference between communication links in opposite
directions, for example, interference from an uplink to a downlink, or interference from a downlink
to an uplink.

[0087] In an SBFD mechanism or a dynamic TDD mechanism, inter-base station CLI is
usually introduced. For example, a downlink signal sent by a base station 1 causes interference to
receiving of an uplink signal by a base station 2. It should be noted that, unless otherwise specified,
the CLI in the following embodiments of this application is inter-base station CLI or referred to as
inter-network device CLI.

[0088] For example, as shown in FIG. 2, it is assumed that a base station 1 sends a downlink
signal 1 to a terminal device 1 on a subband 1, and a base station 2 receives an uplink signal 2 of
a terminal device 2 on a subband 2. In this case, interference caused by the downlink signal 1 sent
by the base station 1 to receiving of the uplink signal 2 by the base station 2 may be considered as
inter-base station CLI. In addition, because the base station supports FD SBFD, a downlink signal
sent by the base station 2 on the subband 1 also causes CLI to a signal received by the base station
1 on the subband 2.

[0089] Alternatively, as shown in FIG. 3, it is assumed that simultaneously, an uplink-
downlink slot configuration used by a cell 1 of a base station 1 is DDDSU, and an uplink-downlink

configuration used by a cell 2 of a base station 2 is DSUUU. If the base station 1 is synchronized
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with the base station 2, in a slot 3, a downlink signal sent by the base station 1 causes CLI to an
uplink signal received by the base station 2.

[0090] Because the inter-base station CLI exists, the inter-base station CLI needs to be
measured and compensated, so as to suppress impact of the inter-base station CLI on uplink
communication.

[0091] In a possible implementation, inter-base station CLI measurement may be performed
by using a channel state information-interference measurement (channel state information-
interference measurement, CSI-IM) resource.

[0092] The CSI-IM resource is originally used for inter-cell downlink interference
measurement. The CSI-IM resource supports two time-frequency patterns: pattern 0 and pattern 1.
Each time-frequency pattern occupies four resource elements (resource element, RE), but time-
frequency positions of the two patterns are different. As shown in (a) in FIG. 4, in the pattern 0,
the CSI-IM resource occupies two consecutive symbols in time domain; and as shown in (b) in
FIG. 4, in the pattern 1, the CSI-IM resource occupies one symbol in time domain.

[0093] It should be noted that, in the accompanying drawings of time-frequency resources in
embodiments of this application, a horizontal axis represents a time domain, and a vertical axis
represents a frequency domain. This is uniformly described herein, and details are not described
in subsequent embodiments.

[0094] However, if the CSI-IM resource is directly used to perform inter-base station CLI
measurement, the following problems may exist.

[0095] (1) The CSI-IM resource may conflict with a time-frequency resource multiplexed by
uplink control information (uplink control information, UCI), resulting in deterioration of UCI
multiplexing performance.

[0096] For example, a cause of the problem is that inter-base station CLI measurement needs
to be performed by a base station that performs uplink receiving, that is, a resource used for
measuring CLI may be understood as an uplink resource, and UCI is also sent on the uplink
resource. Therefore, a conflict may exist between the CLI and the UCI.

[0097] (2) Inter-base station CLI caused by different downlink channels cannot be measured
in a same slot.

[0098] Generally, inter-base station CLI induced by a physical downlink control channel
(physical downlink control channel, PDCCH) and a physical downlink shared channel (physical
downlink shared channel, PDSCH) are different, and needs to be measured separately. However,
because CSI-IM occupies one symbol or two consecutive symbols in one slot, the PDCCH and the
PDSCH are generally not located on one symbol or two consecutive symbols. Therefore, inter-

base station CLI caused by a PDCCH and a PDSCH cannot be measured in a same slot.
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[0099] In another possible implementation, as shown in FIG. 5, a resource used for inter-base
station CLI measurement (hereinafter referred to as a CLI measurement resource) may be located
on the 1% symbol (for example, a symbol 0 in FIG. 5) in a slot, or may be located on the 1 symbol
(for example, a symbol 4 in FIG. 5) after the 1 demodulation reference signal (demodulation
reference signal, DMRS) of a PUSCH.

[00100] However, when the CLI measurement resource is located in the 1% symbol in the slot,
the inter-base station CLI caused by the PDCCH may not be measured. For example, the PDCCH
may be located on any symbol in the slot. As shown in FIG. 6, if the PDCCH is located on a symbol
5 and a symbol 6 in a slot, and the CLI measurement resource is located on a symbol 0 in the slot,
because the CLI measurement resource and the PDCCH have different time domain positions, the
inter-base station CLI caused by the PDCCH cannot be measured.

[00101] In addition, in a scenario of frequency hopping in a PUSCH slot, a frequency domain
position of the PUSCH changes after frequency hopping, and the inter-base station CLI also
changes. After frequency hopping, the CLI needs to be measured again. If the CLI measurement
resource is located only on the 1% symbol after the 1% DMRS of the PUSCH, the inter-base station
CLI after frequency hopping cannot be measured.

[00102] For example, as shown in FIG. 7, the 1% DMRS of the PUSCH is located on a symbol
3, and the 1% symbol after the 1% DMRS is a symbol 4. Assuming that a frequency domain position
of the PUSCH on a symbol 0 to a symbol 6 is a frequency domain position 1, and frequency
hopping occurs after the symbol 6, that is, a frequency domain position of the PUSCH on symbols
7 to 13 is a frequency domain position 2, the inter-base station CLI before frequency hopping can
be measured only on the symbol 4. There are no CLI measurement resources in other positions.
Therefore, the inter-base station CLI cannot be measured after frequency hopping.

[00103] In conclusion, in the foregoing solution, a quantity of symbols occupied by the CLI
measurement resource in time domain is fixed, or a time domain position is fixed, resulting in low
flexibility. Based on this, this application provides a measurement resource configuration method,
to flexibly arrange a time domain position of a CLI measurement resource, thereby improving
measurement performance.

[00104] The technical solutions provided in this application may be applied to various
communication systems. The communication system may be a 3rd generation partnership project
(3rd generation partnership project, 3GPP) communication system, for example, a 4th generation
(4th generation, 4G) long term evolution (long term evolution, LTE) system, a 5th generation (5th
generation, 5G) new radio (new radio, NR) system, a vehicle-to-everything (vehicle-to-everything,
V2X) system, an LTE and NR hybrid networking system, a device-to-device (device-to-device,

D2D) system, a machine-to-machine (machine-to-machine, M2M) communication system, an

13



10

15

20

25

30

35

internet of things (Internet of Things, [oT) system, a non-terrestrial network (non-terrestrial
network, NTN) system, and another next generation communication system. Alternatively, the
communication system may be a non-3GPP communication system. This is not limited.

[00105] The foregoing communication systems applicable to this application are merely
examples for description, and communication systems applicable to this application are not limited
thereto. This is uniformly described herein. Details are not described below again.

[00106] FIG. 8 shows an example communication system according to this application. The
communication system includes a first network device and a first terminal device. Uplink
transmission exists between the first network device and the first terminal device.

[00107] Optionally, the communication system may further include a second network device
and a second terminal device. Downlink transmission exists between the second network device
and the second terminal device. The second network device may be understood as a neighboring
station of the first network device. Alternatively, the first network device may be understood as a
neighboring station of the second network device.

[00108] Further, the communication system may further include a third terminal device and a
fourth terminal device. The third terminal device is a terminal device served by the first network
device, and downlink transmission may exist between the third terminal device and the first
network device. The fourth terminal device is a terminal device served by the second network
device, and uplink transmission may exist between the fourth terminal device and the second
network device.

[00109] In a possible implementation scenario, downlink transmission between the second
network device and the second terminal device causes interference to receiving an uplink signal
of the first terminal device by the first network device, that is, inter-base station CLI exists between
the first network device and the second network device.

[00110] It should be noted that FIG. 8 is merely a diagram. The communication system may
further include another device, for example, may further include a wireless relay device, a wireless
backhaul device, a core network device/network element, and the like, which are not shown in
FIG. 8. A quantity of network devices and a quantity of terminal devices in FIG. 8 are merely
examples. The communication system may include more or fewer network devices or terminal
devices than those shown in FIG. 8.

[00111] In embodiments of this application, the terminal device may be a user side device
having a wireless transceiver function, or may be a chip or a chip system disposed in the device.
The terminal device may also be referred to as user equipment (user equipment, UE), a terminal,
an access terminal, a subscriber unit, a subscriber station, a mobile station (mobile station, MS), a

remote station, a remote terminal, a mobile terminal (mobile terminal, MT), a user terminal, a
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wireless communication device, a user agent, a user apparatus, or the like. The terminal device
may be, for example, a terminal device in [oT, V2X, D2D, M2M, a 5G network, or a future evolved
public land mobile network (public land mobile network, PLMN). The terminal device may be
deployed on land, including an indoor device, an outdoor device, a handheld device, or a vehicle-
mounted device; may be deployed on a water surface (for example, on a ship); or may be deployed
in the air (for example, on an aircraft, a balloon, or a satellite).

[00112] For example, the terminal device may be an uncrewed aerial vehicle, an IoT device (for
example, a sensor, an electricity meter, or a water meter), a V2X device, a station (station, ST) in
a wireless local area network (wireless local area network, WLAN), a cellular phone, a cordless
phone, a session initiation protocol (session initiation protocol, SIP) phone, a wireless local loop
(wireless local loop, WLL) station, a personal digital assistant (personal digital assistant, PDA)
device, a handheld device having a wireless communication function, a computing device, another
processing device connected to a wireless modem, a vehicle-mounted device, a wearable device
(which may also be referred to as a wearable intelligent device), a tablet computer, a computer
having a wireless transceiver function, a virtual reality (virtual reality, VR) terminal, a wireless
terminal in industrial control (industrial control), a wireless terminal in self driving (self driving),
a wireless terminal in remote medical (remote medical), a wireless terminal in a smart grid (smart
grid), a wireless terminal in transportation safety (transportation safety), a wireless terminal in a
smart city (smart city), a wireless terminal in a smart home (smart home), a vehicle-mounted
terminal, a vehicle having a vehicle-to-vehicle (vehicle-to-vehicle, V2V) communication
capability, an intelligent networked vehicle, an uncrewed aerial vehicle having an uncrewed aerial
vehicle (uncrewed aerial vehicle, UAV) to uncrewed aerial vehicle (UAV to UAV, U2U)
communication capability, or the like. The terminal device may be mobile, or may be fixed. This
is not specifically limited in this application.

[00113] In embodiments of this application, the network device may be a network side device
having a wireless transceiver function, or may be a chip or a chip system disposed in the device,
and is located in a radio access network (radio access network, RAN) in a mobile communication
system, and is configured to provide an access service for the terminal device. The network device
may be an evolved NodeB (evolved NodeB, eNB or eNodeB) in an LTE or LTE-advanced (LTE-
Advanced, LTE-A) system, for example, a conventional macro base station eNB and a micro base
station eNB in a heterogeneous network scenario; or may be a next generation NodeB (next
generation NodeB, gNodeB or gNB) in a 5G system; or may be a transmission reception point
(transmission reception point, TRP); or may be a base station in a future evolved PLMN; or may
be a broadband network service gateway (broadband network gateway, BNG), an aggregation

switch, or a non-3GPP access device; or may be a radio controller in a cloud radio access network
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(cloud radio access network, CRAN); or may be an access node (access point, AP) in a Wi-Fi
system; or may be a wireless relay node or a wireless backhaul node; or may be a device that
implements a base station function in loT, V2X, D2D, or M2M. This is not specifically limited in
embodiments of this application. For example, the base station in embodiments of this application
may include base stations in various forms, for example, a macro base station, a micro base station
(which is also referred to as a small cell), a relay station, and an access point. This is not specifically
limited in embodiments of this application.

[00114] In some implementation scenarios, the network device may alternatively be a module
or unit that can implement a part or all of functions of the base station. For example, the network
device may be a central unit (central unit, CU), a distributed unit (distributed unit, DU), a CU and
a DU, a CU-control plane (control plane, CP), a CU-user plane (user plane, UP), or a radio unit
(radio unit, RU). The CU and the DU may be separately arranged, or may be included in a same
network element, for example, a baseband unit (baseband unit, BBU). The RU may be included in
a radio frequency device or a radio frequency unit, for example, included in a remote radio unit
(remote radio unit, RRU), an active antenna unit (active antenna unit, AAU), or a remote radio
head (remote radio head, RRH).

[00115] In different systems, the CU (or the CU-CP and the CU-UP), the DU, or the RU may
also have different names, but a person skilled in the art may understand meanings of the names.
For example, the network device may be a network device in an open radio access network (open
RAN, ORAN) system or a module of the network device. In an ORAN system, the CU may also
be referred to as an open (open, O)-CU, a DU may also be referred to as an O-DU, a CU-CP may
also be referred to as an O-CU-CP, a CU-UP may also be referred to as an O-CU-UP, and an RU
may also be referred to as an O-RU. Any one of the CU (or the CU-CP and the CU-UP), the DU,
and the RU in this application may be implemented by using a software module, a hardware
module, or a combination of a software module and a hardware module.

[00116] In some implementation scenarios, the network device may also be referred to as a
radio access network (radio access network, RAN) node, a RAN device, or an access network
device, or the network device may be named in another manner. This is not specifically limited in
this application.

[00117] Alternatively, all or some functions of the terminal device or the network device in this
application may be implemented by using a software function running on hardware, or may be
implemented by using a virtualized function instantiated on a platform (for example, a cloud
platform). Alternatively, the terminal device or the network device in this application may be a
logical node, a logical module, or software that can implement all or some functions of the terminal

device or the network device.
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[00118] With reference to the accompanying drawings, the following describes in detail the
measurement resource configuration method provided in embodiments of this application through
interaction between the network device and the terminal device shown in FIG. 8 as an example.
[00119] It can be understood that, in embodiments of this application, the network device or the
terminal device may perform some or all of steps or operations in embodiment of this application.
These steps or operations are merely examples. In embodiments of this application, other steps or
operations or variations of various steps or operations may be further performed. In addition, the
steps or operations may be performed in a sequence different from that presented in embodiments
of this application, and not all the steps or operations in embodiments of this application may be
necessarily performed. For example, when the first network device is a CU, a DU, or an RU, only
some steps or operations performed by the first network device described in embodiments of this
application may be performed, and other operations are performed by at least one other network
device.

[00120] It should be noted that names of messages between devices, names of parameters in the
messages, or the like in the following embodiments of this application are merely examples, and
the names thereof may be other names in specific implementation. This is not specifically limited
in embodiments of this application.

[00121] FIG. 9 is a schematic flowchart of a measurement resource configuration method
according to an embodiment of this application. The measurement resource configuration method
includes the following steps.

[00122] S901: A first network device sends first information to a first terminal device.
Correspondingly, the first terminal device receives the first information from the first network
device.

[00123] The first information indicates a first resource, and the first resource is used for
measuring CLI. Specifically, the first resource is used for inter-base station CLI (which may also
be referred to as inter-network device CLI) measurement.

[00124] In apossible implementation, the first resource is a time domain periodic resource. That
is, the first resource is periodically repeated in time domain. For example, a repetition periodicity
of the first resource may be in a unit of a slot, a symbol, or the like, or may be in a unit of duration
(for example, millisecond (ms)).

[00125] In another possible implementation, the first resource is located in a first time domain
range. The first time domain range is a time domain position of a PUSCH in one time unit, or the
first time domain range is a time domain position corresponding to each time of frequency hopping
in a PUSCH.

[00126] In a possible implementation, the time unit in this embodiment of this application may
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further include multiple sub-time units. For example, the time unit may be a radio frame, a half
frame, a subframe, a slot, a mini-subframe, a mini-slot, a transmission occasion (transmission
occasion, TO), or the like. The sub-time unit may be a half frame, a subframe, a slot, an OFDM
symbol, or the like.

[00127] Optionally, the first information may further indicate that the first terminal device
cannot send an uplink signal on the first resource, or indicate that the first terminal device is not
allowed to send the uplink signal on the first resource, or indicate that the first resource is not used
for carrying the uplink signal.

[00128] The first resource is used for measuring inter-base station CLI, that is, is used for
measuring interference caused by another network device (for example, a second network device)
to uplink reception of the first network device. Therefore, the first terminal device is not expected
to send the uplink signal on the first resource. If the first terminal device sends the uplink signal
on the first resource, when inter-base station CLI measurement is performed on the first resource,
the uplink signal of the first terminal device also exists on the first resource, and the uplink signal
affects accuracy of the inter-base station CLI measurement.

[00129] In a possible implementation, the first information may be carried in radio resource
control (radio resource control, RRC) signaling. In this scenario, it may be considered that the first
resource is semi-statically configured by using RRC signaling.

[00130] Optionally, when the first information is carried in the RRC signaling, the first
information may be cell-level information. To be specific, the first network device may send the
first information to all terminal devices in a current cell to indicate the first resource. The current
cell may be understood as a current serving cell of the first terminal device.

[00131] In another possible implementation, the first information may be carried in downlink
control information (downlink control information, DCI). In this scenario, before the first
information, the first network device may configure a first resource set for the first terminal device,
and resources in the first resource set may be used for measuring the CLI. The first information
may indicate the first resource from the first resource set. The first resource may be one or more
resources in the first resource set. When the first information indicates multiple resources in the
first resource set, the multiple resources become valid simultaneously, and are all used for
measuring the CLI. For example, the first network device may configure the first resource set for
the first terminal device by using RRC signaling. To be specific, the first network device may
semi-statically configure the first resource set by using the RRC signaling, and then dynamically
indicate the first resource by using the DCI.

[00132] Optionally, when the first information is carried in the DCI, the first resource set may

be cell-level information. To be specific, the first network device may configure the first resource
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set for all terminal devices in a current cell.

[00133] When the first network device indicates the first resource or the first resource set to all
terminal devices in the current cell, the first network device expects that none of the terminal
devices in the current cell sends an uplink signal on the first resource or a resource in the first
resource set. In this scenario, the terminal device in the current cell may learn that the first resource
or the first resource set is used for measuring the CLI, so that the terminal device may not send the
uplink signal on the first resource or the resource in the first resource set, thereby reducing impact
on CLI measurement.

[00134] S902: The first network device measures the CLI on the first resource.

[00135] In a possible implementation, the first network device measures, on the first resource,
inter-base station CLI caused by the second network device to the first network device.

[00136] In a possible implementation, the second network device may send a downlink signal
(denoted as a second signal) to a second terminal device. The first network device may measure,
on the first resource, signal quality, signal strength, a covariance matrix, or the like of the second
signal sent by the second network device to the second terminal device. The signal quality, the
signal strength, or the covariance matrix may be understood as the inter-base station CLI caused
by the second network device to the first network device.

[00137] In a possible implementation, the method may further include the following steps.
[00138] S903: The first network device sends second information to the first terminal device.
Correspondingly, the first terminal device receives the second information from the first network
device.

[00139] The second information indicates a second resource. The second resource is a resource
on which the PUSCH is located, or the second resource is used for carrying the PUSCH. For
example, the second information may be carried in DCI or RRC signaling for scheduling the
PUSCH.

[00140] In a possible implementation, the second resource overlaps the first resource in time
domain and/or frequency domain.

[00141] It should be noted that there is no time sequence between step S903 and step S901. Step
S903 may be performed first, and then step S901 is performed. Alternatively, step S901 may be
performed first, and then step S903 is performed. Alternatively, steps S901 and S903 may be
performed simultaneously. That is, the second information may be sent before, after, or at the same
time as the first information. This is not specifically limited in this application.

[00142] Optionally, the first information and the second information may be carried in a same
message, or the first information and the second information may be carried in different messages.

This is not specifically limited in this application.
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[00143] S904: The first terminal device sends the first signal to the first network device on a
third resource. Correspondingly, the first network device receives the first signal from the first
terminal device on the third resource.
[00144] The third resource does not include the first resource. The third resource is a resource
that is in the second resource and that does not overlap the first resource.
[00145] Inapossible implementation, before step S904, the first terminal device may determine
the third resource based on the first information and the second information. For example, the third
resource is a difference set between the second resource and the first resource, that is, the third
resource is a resource that is in the second resource and that does not overlap the first resource. In
addition, before step S904, the first network device also needs to determine the third resource. A
determining manner is consistent with that of the first terminal device. Details are not described
herein again.
[00146] In a possible implementation, before step S904, the first terminal device may generate
the first signal in the following two manners.
[00147] Manner 1: The first signal is generated through rate matching. For example, in Manner
1, the first terminal device may perform the following steps.
[00148] (1) Determine, based on a size of the third resource, a total quantity G of coded bits
that can be used for TB transmission.
[00149] For example, the total quantity of coded bits may be determined based on a total
quantity of REs included in the third resource, a modulation order of the first signal, and a quantity
of layers (which is also referred to as a quantity of transport layers or a quantity of streams) of the
first signal. For example, the total quantity of coded bits satisfies the following relationship.

G = Ngg3 X Qm XN,
[00150] Nggs3 represents the total quantity of REs included in the third resource. Q,
represents the modulation order of the first signal. N; represents the quantity of layers of the first
signal.
[00151] (2) Perform channel coding and rate matching on an uplink TB based on the total
quantity G of coded bits.
[00152] (3) Map a bit sequence output through rate matching to the third resource.
[00153] Manner 2: The first signal is generated through puncturing. For example, in Manner 2,
the first terminal device may perform the following steps.
[00154] (1) Determine, based on a size of the second resource, a total quantity G of coded bits
that can be used for TB transmission.
[00155] For example, the total quantity of coded bits may be determined based on a total
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quantity of layers (which is also referred to as a quantity of transport layers or a quantity of streams)
of the first signal. For example, the total quantity of coded bits satisfies the following relationship.
G = Nggp X Qm X N|,
[00156] Ngg, represents the total quantity of REs included in the second resource. Q,,
represents the modulation order of the first signal. N; represents the quantity of layers of the first
signal.
[00157] (2) Perform channel coding and rate matching on an uplink TB based on the total
quantity G of coded bits.
[00158] (3) Map a bit sequence output through rate matching to the second resource.
[00159] (4) Drop abit on an RE that is in the second resource and that overlaps the first resource.
[00160] Optionally, a resource mapping result obtained in step (3) in Manner 1 or step (4) in
Manner 2 may be understood as a signal of the first signal in frequency domain. Then, the first
terminal device may convert the resource mapping result into a time domain signal, and send the
time domain signal to the first network device.
[00161] It may be understood that when the second resource and the first resource do not
overlap, the third resource is the second resource, and results of Manner 1 and Manner 2 are the
same.
[00162] It should be noted that there is no time sequence between step S904 and step S902. Step
S902 may be performed first, and then step S904 may be performed. Alternatively, step S904 may
be performed first, and then step S902 may be performed. Alternatively, step S902 and step S904
may be performed simultaneously. This is not specifically limited in this application.
[00163] In a possible implementation, the first network device may further send a downlink
signal (denoted as a third signal) to a third terminal device. Correspondingly, the third terminal
device receives the third signal from the first network device. A fourth terminal device may further
send an uplink signal (denoted as a fourth signal) to the second network device. Correspondingly,
the second network device receives the fourth signal from the fourth terminal device.
[00164] Optionally, the first signal, the second signal, the third signal, and the fourth signal may
be simultaneously transmitted, that is, transmission time or time domain positions of the four
signals overlap or are the same.
[00165] In this scenario, the third signal sent by the first network device to the third terminal
device may cause interference to receiving of the fourth signal by the second network device. In
other words, the first network device also causes inter-base station CLI to the second network
device. In this case, the second network device may also measure the inter-base station CLI on the
first resource.

[00166] Optionally, after determining the first resource or the first resource set, the first network
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device may send third information to the second network device, where the third information
indicates the first resource or the first resource set. After receiving the third information, the second
network device may send fourth information to a terminal device served by the second network
device to indicate the first resource, or the fourth information may further indicate that the terminal
device does not send the uplink signal on the first resource.

[00167] For example, the terminal device served by the second network device may be the third
terminal device or all terminal devices in a first cell. The first cell is a serving cell of the third
terminal device managed by the second network device. In addition, for implementation of the
fourth information, refer to related descriptions of the first information. For behaviors of the
second network device, refer to related descriptions of the first network device. For behaviors of
the fourth terminal device, refer to related descriptions of the first terminal device. The behaviors
of the second terminal device are similar to behaviors of the third terminal device.

[00168] Optionally, the first network device may further indicate the first resource or the first
resource set to another network device other than the second network device. After learning of the
first resource or the first resource set, the another network device may also indicate that the
terminal device served by the another network device does not send an uplink signal on the first
resource or the first resource set, and may perform inter-base station CLI measurement on the first
resource or the first resource set.

[00169] Based on this solution, because multiple adjacent network devices use a same resource
to perform CLI measurement, there may be no uplink signal sent by the terminal device to the
network device on the measurement resource (for example, the first resource). Therefore, impact
on inter-base station CLI measurement is reduced, and accuracy of the CLI measurement is
improved.

[00170] In the measurement resource configuration method provided in this embodiment of this
application, the first resource (that is, the CLI measurement resource) may be a time domain
periodic resource, so that the network device can flexibly configure a periodicity of the first
resource, a time unit in which the first resource is located, and a sub-time unit in which the first
resource is located, thereby improving CLI measurement performance. Alternatively, the first
resource may be located in a time domain position of a PUSCH in a time unit, so that the network
device can flexibly configure the first resource in the time domain position of the PUSCH, thereby
avoiding repetition of the first resource with a DMRS and/or UCI, and improving CLI
measurement performance. Alternatively, the first resource may be located in a time domain
position corresponding to each time of frequency hopping in the PUSCH, so that there is a CLI
measurement resource in the time domain position corresponding to each time of frequency

hopping, and CLI measurement can be performed before and after each time of frequency hopping,
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thereby improving CLI measurement performance.

[00171] Based on the foregoing solution, because the network device can learn of a time-
frequency resource position of the UCI, the CLI measurement resource may not overlap a time
domain position of the UCI as much as possible when the network device configures the CLI
measurement resource. In addition, multiple OFDM symbols may be configured in one slot as CLI
measurement resources. For example, CLI measurement resources are configured on OFDM
symbols corresponding to time domain positions of a PDCCH and a PDSCH, so that inter-base
station CLI measurement caused by the PDCCH and the PDSCH in a same slot is implemented.
In addition, a position of the CLI measurement resource may be flexibly adjusted based on a
position of the PDCCH, so that the network device can measure inter-base station CLI caused by
the PDCCH. In addition, a CLI measurement resource may be configured at a time domain position
corresponding to each time of frequency hopping of the PUSCH, so that the network device can
perform CLI measurement before and after each time of frequency hopping, PUSCH frequency
hopping can be flexibly supported, and measurement performance in a PUSCH frequency hopping
scenario is improved.

[00172] The foregoing describes an overall procedure of the measurement resource
configuration method provided in embodiments of this application. The following describes the
first resource and the first information in detail.

[00173] Inapossible implementation, when the first resource is a time domain periodic resource,
the first information indicates at least one of the following: a periodicity (which is also referred to
as a repetition offset) or an offset (which is also referred to as a repetition offset) of the first
resource or a sub-time unit in which the first resource is located. The offset indicates a time unit
in which the first resource is located.

[00174] For example, a value of the periodicity T of the first resource may be one of {1, 2,4, 5,
8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640}, and correspondingly, a value of the offset of fset
may be offset =0,1,...,T — 1. A unit of the periodicity and a unit of the offset may be a time
unit. That the offset is equal to x may be understood as follows: The time unit in which the first
resource is located is the (x+1)™ time unit in one periodicity of the first resource, or the time unit
in which the first resource is located is the (x+1)™ time unit in T time units. For example, if T is
equal to 4, and the offset is equal to 0, the time unit in which the first resource is located may be a
time unit 0, a time unit 4, a time unit §, a time unit 12, or the like.

[00175] When the first information indicates the sub-time unit in which the first resource is
located:

[00176] In a possible implementation, the first information may include a first bitmap. The first

bitmap includes X bits. The X bits are in one-to-one correspondence with X sub-time units in the
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time unit in which the first resource is located. X is a total quantity of sub-time units included in
the time unit in which the first resource is located. In the X bits, a sub-time unit corresponding to
a bit whose value is a first value is the sub-time unit in which the first resource is located, and a
sub-time unit corresponding to a bit whose value is a second value is not the sub-time unit in which
the first resource is located.

[00177] For example, the first value may be "1", and correspondingly, the second value may be
"0". Alternatively, the first value may be "0", and correspondingly, the second value may be "1".
[00178] For example, an example in which the time unit is a slot, the sub-time unit is an OFDM
symbol, X is equal to 14, and the first value is equal to "1" is used. When the first bitmap is a {0,
0,1,1,1,1,1, 1,1, 1, 1, 1, 0, 0}, it indicates that OFDM symbols in which the first resource is
located are 10 OFDM symbols in the middle of the slot. If indexes of the 14 OFDM symbols in
the slot are 0 to 13, the first resource is OFDM symbols whose indexes are 2 to 11 in the slot.
[00179] In another possible implementation, the first information may include a second bitmap.
The second bitmap includes Y bits. The Y bits are in one-to-one correspondence with Y sub-time
units in the time unit in which the first resource is located. The Y sub-time units do not include a
sub-time unit for carrying a DMRS. To be specific, the Y bits in the second bitmap are in one-to-
one correspondence with OFDM symbols other than the symbol in which the DMRS is located. In
the Y bits, a sub-time unit corresponding to a bit whose value is a first value is the sub-time unit
in which the first resource is located. Y is a positive integer. Y is less than or equal to X. For the
first value, refer to the foregoing related descriptions. Details are not described herein again.
[00180] For example, an example in which the time unit is a slot, the sub-time unit is an OFDM
symbol, X is equal to 14, the first value is equal to "1", and indexes of 14 OFDM symbols in the
slot are 0 to 13 is used. Assuming that OFDM symbols whose indexes are 2 and 3 are used to carry
DMRSs, Y is equal to 12, the first two bits in the bitmap are respectively corresponding to OFDM
symbols whose indexes are 0 and 1, and the last 10 bits are respectively corresponding to OFDM
symbols whose indexes are 4 to 13. When the second bitmap isa {0,0,1,1,1,1,1,1,1, 1,0, 0},
it indicates that the first resource is OFDM symbols whose indexes are 4 to 11 in the slot.

[00181] In a possible implementation, when the first resource is in the first time domain range,
the PUSCH in this embodiment of this application may have the following four cases.

[00182] Case 1: No PUSCH repetition

[00183] InCase 1, the PUSCH is usually located in one time unit, that is, a time domain resource
in which the PUSCH is located is located in one time unit. The PUSCH in the time unit may be
understood as one PUSCH. In this case, that the first time domain range is a time domain position
of a PUSCH in one time unit may also be understood as that the first time domain range is the time

domain position of the PUSCH.
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[00184] For example, as shown in (a) in FIG. 10A, an example in which a time unit is a slot,
and a sub-time unit is an OFDM symbol is used. It is assumed that a PUSCH #1 is transmitted in
a slot 1 and occupies OFDM symbols 1 to 13 in the slot 1, and a PUSCH #2 is transmitted in a slot
2 and occupies OFDM symbols 1 to 13 in the slot 2. In this case, for the PUSCH #1, the first time
domain range is the symbols 1 to 13 in the slot 1. For the PUSCH #2, the first time domain range
is the symbols 1 to 13 in the slot 2.

[00185] Case 2: PUSCH repetition type A (PUSCH repetition type A)

[00186] In the PUSCH repetition type A, the PUSCH is repeated for K times, and is repeated
only once in one time unit. In other words, the PUSCH is repeated K times in total in K time units,
and a time domain position of the PUSCH remains the same in each time unit. K is a positive
integer.

[00187] In a possible implementation, that the PUSCH is repeated for K times may be
understood as that the PUSCH is transmitted for K times in total. In this case, the 1% PUSCH
transmission may also be understood as one PUSCH repetition.

[00188] In a possible implementation, the K times of PUSCH repetition may be understood as
one PUSCH, and a time domain position of the PUSCH is located in the K time units. In this case,
a time domain position of repetition (repetition) in each time unit may be understood as one first
time domain range. In other words, that the first time domain range is the time domain position of
the PUSCH in one time unit may be understood as: The first time domain range is a time domain
position of repetition in each time unit in the PUSCH repetition type A.

[00189] Optionally, the time domain position of repetition in the time unit may also be
understood as a time domain position used for PUSCH repetition in the time unit or the time
domain position of the PUSCH in the time unit. The three may be replaced with each other.
[00190] For example, as shown in (b) in FIG. 10A, an example in which a time unit is a slot, a
sub-time unit is an OFDM symbol, and K is equal to 3, that is, the PUSCH is repeated three times
in three slots is used as an example. It is assumed that OFDM symbols 2 to 9 in each of slots 1 to
3 are used to carry the PUSCH. In this case, it may be considered that a time domain position of
the entire PUSCH includes the OFDM symbols 2 to 9 in the slot 1, the OFDM symbols 2 to 9 in
the slot 2, and the OFDM symbols 2 to 9 in the slot 3. In addition, the OFDM symbols 2 to 9 in
the slot 1, the OFDM symbols 2 to 9 in the slot 2, and the OFDM symbols 2 to 9 in the slot 3 each
are a first time domain range. In other words, it may be considered that there are three first time
domain ranges in this scenario.

[00191] Case 3: PUSCH repetition type B (PUSCH repetition type B)

[00192] In a possible implementation, in the PUSCH repetition type B, the PUSCH is repeated

K times, and is repeated at least once in one time unit. For example, there may be two PUSCH
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repetitions in one time unit. In other words, the PUSCH is repeated K times in Q time units. K is
a positive integer, and Q is a positive integer less than or equal to K.

[00193] For example, in the PUSCH repetition type B, the network device may first indicate a
time domain position of nominal repetition (nominal repetition) and a nominal repetition quantity,
for example, indicate a start OFDM symbol, a quantity of consecutive OFDM symbols, and a
nominal repetition quantity that are of the time domain position of the nominal repetition and that
are in the slot. Starting from the 2" nominal repetition (which is also referred to as a nominal
PUSCH), a start OFDM symbol of next nominal repetition is a next OFDM symbol of an end
OFDM symbol of previous nominal repetition. An example in which a start OFDM symbol of a
time domain position of the 1% nominal repetition in a slot is a symbol 0, a quantity of consecutive
OFDM symbols is equal to 6, and a quantity of nominal repetitions is equal to 4 is used. In this
case, a time domain resource of nominal repetition may be shown in (c) in FIG. 10B.

[00194] Subsequently, the terminal device may determine a time domain position of actual
repetition from the time domain position of the nominal repetition to perform transmission of
PUSCH repetition. The time domain position of actual repetition may include a time domain
position other than an invalid position in the time domain position of the nominal repetition. For
example, the invalid position may include an OFDM symbol configured as a downlink symbol by
using a higher layer parameter and an invalid symbol configured by using a higher layer parameter.
In addition, a boundary of an invalid time domain position and a boundary of a time unit may be
used as boundaries of actual PUSCH repetition.

[00195] For example, as shown in (c) in FIG. 10B, an OFDM symbol 2 and an OFDM symbol
Sinaslot 1 and an OFDM symbol 5 in a slot 2 are configured as downlink symbols, and an OFDM
symbol 6 and an OFDM symbol 7 in the slot 1 and an OFDM symbol 6 and an OFDM symbol 7
in the slot 2 are configured as invalid symbols. Based on this, there are seven actual PUSCH
repetitions in the example shown in (c) in FIG. 10B.

[00196] In a possible implementation, a time domain position of actual repetition (actual
repetition) in each time unit may be understood as one first time domain range. In other words,
that the first time domain range is the time domain position of the PUSCH in one time unit may
be understood as: The first time domain range is a time domain position of actual repetition in each
time unit in the PUSCH repetition type B.

[00197] Optionally, the time domain position of the actual repetition in the time unit may also
be understood as a time domain position that is actually used for PUSCH repetition in the time
unit, a time domain position of actual PUSCH repetition in the time unit, an actual time domain
position of a PUSCH in the time unit, or a time domain position that is actually occupied by a

PUSCH in the time unit. The five may be replaced with each other.
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[00198] For example, as shown in (¢) in FIG. 10B, it may be considered that there are seven
first time domain ranges in this scenario, and the seven first time domain ranges are time domain
positions of seven actual PUSCH repetitions. For example, the 1% first time domain range is a time
domain position of the 1 actual PUSCH repetition, that is, an OFDM symbol 0 and an OFDM
symbol 1 in the slot 1, and so on. Details are not described.

[00199] Case 4: Transport block (transport block, TB) over multiple time units

[00200] For example, when the time unit is a slot, Case 4 may be understood as a transport
block over multi-slot (transport block over multi-slot, TBoMS).

[00201] Inascenario of the TB over multiple time units, multiple time units are used to transmit
a large TB. A part of the TB is transmitted in each time unit. In this case, transmission of the entire
TB may be considered as one PUSCH. A time domain position of the PUSCH occupies multiple
time units, and a time domain position of the PUSCH in each time unit may be understood as one
first time domain range. In other words, that the first time domain range is the time domain position
of the PUSCH in one time unit may be understood as: The first time domain range is a time domain
position of a TB over multiple time units in each time unit.

[00202] For example, as shown in (d) in FIG. 10B, an example in which a time unit is a slot, a
sub-time unit is an OFDM symbol, and a TB is transmitted in two time units is used. It is assumed
that OFDM symbols 0 to 13 in each of slots 1 and 2 are used to carry the TB. In this case, it may
be considered that a time domain position of the entire PUSCH includes all OFDM symbols in the
slot 1 and the slot 2. In addition, the OFDM symbols 0 to 13 in the slot 1 and the OFDM symbols
0 to 13 in the slot 2 each are a first time domain range. In other words, it may be considered that
there are two first time domain ranges in this scenario.

[00203] In a possible implementation, frequency hopping in a PUSCH may be understood as
frequency hopping in a PUSCH in a time unit. A frequency domain position of a PUSCH in a time
unit may be understood as one time of frequency hopping. For example, it may be considered that
there are two times of frequency hopping in the example shown in FIG. 7, which are respectively
referred to as a first hop and a second hop.

[00204] For example, an example in which a time unit is a slot, that is, frequency hopping in
the slot is used as an example. A frequency hopping pattern of frequency hopping in the slot may
satisfy the following relationship.

RBstart i=0

start (RBstart + RBoffset)InolegllAZ/(IaJ i=1

[00205] i=0 and i =1 respectively refer to the first hop and the second hop. RBgiart
represents a start resource block (resource block, RB) of a PUSCH in an uplink bandwidth. The
uplink bandwidth may be, for example, an uplink bandwidth part (bandwidth part, BWP) or an
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uplink carrier. RB¢ser Tepresents a frequency hopping interval between two times of frequency

hopping. The unit of RB¢ser 18 RB. A quantity of symbols of the first hop is [NgﬁgH’s / 2], and

NPUSCH,S _ lNPUSCH'S/ZJ NPUSCH,S

a quantity of symbols of the second hop is N, symb symb

is a quantity of
symbols occupied by the PUSCH in a slot.

[00206] In a possible implementation, the time domain position corresponding to each time of
frequency hopping in the PUSCH may also be understood as a time domain position corresponding
to each time of frequency hopping in the PUSCH in a time unit, and/or a time domain position
corresponding to each frequency domain position in the PUSCH in a time unit. For frequency
hopping of a PUSCH in a time unit, refer to related descriptions of frequency hopping in a slot.
Details are not described herein again.

[00207] Optionally, in the foregoing Case 1, if there are two times of frequency hopping in a
PUSCH in a time unit, that is, there are two frequency domain positions in the PUSCH in the time
unit, a time domain position corresponding to each frequency domain position may be understood
as one first time domain range.

[00208] For example, as shown in (a) in FIG. 11, an example in which a time unit is a slot, a
sub-time unit is an OFDM symbol, and one time of frequency hopping is performed in the slot is
used. It is assumed that a PUSCH #1 is transmitted in a slot 1 and occupies OFDM symbols 1 to
13 in the slot 1, a frequency domain position of a PUSCH in the OFDM symbols 1 to 7 is a
frequency domain position 1, and a frequency domain position of a PUSCH in the OFDM symbols
8 to 13 is a frequency domain position 2. In this case, the OFDM symbols 1 to 7 may be understood
as one first time domain range, the OFDM symbols 8 to 13 may be understood as another first
time domain range.

[00209] Optionally, in the foregoing Case 2, if there are two times of frequency hopping in a
PUSCH in each time in the PUSCH repetition type A, that is, there are two frequency domain
positions of a PUSCH in each time unit, a time domain position corresponding to each frequency
domain position in each time unit may be understood as one first time domain range.

[00210] For example, as shown in (b) in FIG. 11, an example in which a time unit is a slot, a
sub-time unit is an OFDM symbol, and K is equal to 3 is used. It is assumed that OFDM symbols
2 to0 9 in each of slots 1 to 3 are used to carry a PUSCH, a frequency domain position of a PUSCH
in OFDM symbols 2 to 5 in each slot is a frequency domain position 1, and a frequency domain
position of a PUSCH in OFDM symbols 6 to 9 is a frequency domain position 2. In this case, the
OFDM symbols 2 to 5 in each slot may be understood as one first time domain range, the OFDM
symbols 6 to 9 in each slot may be understood as another first time domain range, that is, it may
be considered that there are six first time domain ranges in this scenario.

[00211] Optionally, in the foregoing Case 4, if the TB over multiple time units undergoes two
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times of frequency hopping in each time unit, a time domain position corresponding to each time
of frequency hopping in each time unit may be understood as one first time domain range. For
details, refer to the example described in (b) in FIG. 11. Details are not described herein again.
[00212] When the first resource is in the first time domain range, the first information may
indicate N sub-time units in the first time domain range. The N sub-time units are sub-time units
in which the first resource is located, and N is a positive integer. For example, N is equal to 1, that
is, there is one sub-time unit used for CLI measurement in one first time domain range.

[00213] For example, the first information may include indexes of the N sub-time units. The
indexes of the N sub-time units may be indexes of sub-time units in a time unit, or may be indexes
of sub-time units in the first time domain range. An example in which a time unit is a slot, a sub-
time unit is an OFDM symbol, and one slot includes 14 OFDM symbols (where indexes are 0 to
13) is used.

[00214] When the first time domain range is a time domain position of a PUSCH in one time
unit, and the time domain position of the PUSCH includes OFDM symbols whose indexes are 1
to 13 in a slot, if the indexes of the N sub-time units are indexes of sub-time units in the time unit,
the indexes of the N sub-time units may be located in 0 to 13. If the indexes of the N sub-time
units are indexes of sub-time units in the first time domain range, the first time domain range
includes 13 sub-time units, and the indexes of the N sub-time units may be located in 0 to 12.
[00215] When the first time domain range is a time domain position corresponding to each time
of frequency hopping in the PUSCH, and it is assumed that the first terminal device sends the
PUSCH, a time domain position of a first hop in a slot is OFDM symbols 0 to 6, and a time domain
position of a second hop is OFDM symbols 7 to 13. If the indexes of the N sub-time units are
indexes of sub-time units in the time unit, indexes of the N sub-time units corresponding to the
first hop may be located in 0 to 6, and indexes of the N sub-time units corresponding to the second
hop may be located in 7 to 13.

[00216] If the indexes of the N sub-time units are indexes of sub-time units in the first time
domain range, the indexes of the N sub-time units corresponding to the first hop and the indexes
of the N sub-time units corresponding to the second hop may be located in 0 to 6.

[00217] When the first time domain range is a time domain position corresponding to each time
of frequency hopping in the PUSCH, positions of N sub-time units corresponding to each time of
frequency hopping in the first time domain range may be the same. In this case, the first
information may indicate only the N sub-time units. For example, an example in which N is equal
to 1 is used. The first information may indicate that the n' sub-time unit in each first time domain
range is a sub-time unit in which the first resource is located. The first information may include an

index n.
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[00218] Alternatively, positions of N sub-time units corresponding to each time of frequency
hopping in the first time domain range may be different. In this case, the first information may
separately indicate N sub-time units in each first time domain range. For example, an example in
which N is equal to 1, and there are two times of frequency hopping in one time unit is used. The
first information may indicate that the n™ sub-time unit in the first time domain range
corresponding to the first hop is a sub-time unit in which the first resource is located, and indicate
that the m™ sub-time unit in the first time domain range corresponding to the second hop is a sub-
time unit in which the first resource is located. n is different from m, and the first information may
include an index n and an index m.

[00219] Optionally, the first information may be carried in RRC signaling. In this case, it may
be considered that the N sub-time units are semi-statically configured. Alternatively, the first
information may be carried in the DCI. In this case, it may be considered that the N sub-time units
are dynamically configured. When the first information is carried in the DCI, before the DCI, the
first network device may configure a candidate sub-time unit set, and the DCI may indicate N sub-
time units from the candidate sub-time unit set.

[00220] When the first resource is in the first time domain range, a time domain position of the
first resource may satisfy at least one of the multiple conditions below.

[00221] (1) The time domain position of the first resource is the 1% sub-time unit not for carrying
a DMRS in the first time domain range.

[00222] For example, as shown in (a) in FIG. 12, an example in which a time domain position
of a PUSCH in a slot includes OFDM symbols 1 to 13, that is, the first time domain range includes
the OFDM symbols 1 to 13 is used. Assuming that the OFDM symbol 3 is used to carry a DMRS,
the 1% sub-time unit not for carrying a DMRS in the first time domain range is the OFDM symbol
1.

[00223] (2) The time domain position of the first resource is the 1* sub-time unit not for carrying
UCI in the first time domain range. For details, refer to related descriptions in the condition (1).
Details are not described herein again.

[00224] (3) The time domain position of the first resource is the 1% sub-time unit not for carrying
a DMRS and not for carrying UCI in the first time domain range.

[00225] For example, as shown in (b) in FIG. 12, an example in which a time domain position
of a PUSCH in a slot includes OFDM symbols 1 to 13, that is, the first time domain range includes
the OFDM symbols 1 to 13 is used. Assuming that the OFDM symbol 3 is used to carry a DMRS,
and the OFDM symbol 4 is used to carry UCI, the 1* sub-time unit not for carrying a DMRS and
not for carrying UCI in the first time domain range is the OFDM symbol 1. Alternatively, as shown
in (¢) in FIG. 12, assuming that the OFDM symbol 1 is used to carry a DMRS, and the OFDM
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symbol 2 is used to carry UCI, the 1% sub-time unit not for carrying a DMRS and not for carrying
UClI in the first time domain range is the OFDM symbol 3.

[00226] (4) The time domain position of the first resource is the 1% sub-time unit not for carrying
a DMRS after the 1% sub-time unit for carrying a DMRS in the first time domain range.

[00227] For example, as shown in FIG. 13, an example in which a time domain position of a
PUSCH in a slot includes OFDM symbols 1 to 13, that is, the first time domain range includes the
OFDM symbols 1 to 13 is used. Assuming that the OFDM symbol 3 and the OFDM symbol 4 are
used to carry a DMRS, the 1* sub-time unit for carrying a DMRS is the OFDM symbol 3. The 1*
sub-time unit that is after the OFDM symbol 3 and not for carrying a DMRS is the OFDM symbol
5. In other words, the 1% sub-time unit not for carrying a DMRS after the 1% sub-time unit for
carrying the DMRS in the first time domain range is the OFDM symbol 5.

[00228]  (5) The time domain position of the first resource is the 1% sub-time unit not for carrying
UCI after the 1% sub-time unit for carrying UCI in the first time domain range. For details, refer to
related descriptions in the condition (4). Details are not described herein again.

[00229] (6) The time domain position of the first resource is the 1% sub-time unit not for carrying
a DMRS and UCI after the 1% sub-time unit for carrying a DMRS in the first time domain range.
[00230] For example, as shown in FIG. 14, an example in which a time domain position of a
PUSCH in a slot includes OFDM symbols 1 to 13, that is, the first time domain range includes the
OFDM symbols 1 to 13 is used. Assuming that the OFDM symbol 3 is used to carry a DMRS, and
the OFDM symbol 4 is used to carry UCI, the 1% sub-time unit for carrying a DMRS is the OFDM
symbol 3, and the 1* sub-time unit not for carrying a DMRS and not for carrying UCI after the
OFDM symbol 3 is the OFDM symbol 5.

[00231]  (7) The time domain position of the first resource is the 1% sub-time unit not for carrying
a DMRS and UCT after the 1% sub-time unit for carrying UCI in the first time domain range. For
details, refer to related descriptions in the condition (6). Details are not described herein again.
[00232] Optionally, when the time domain position of the first resource satisfies the at least one
of the foregoing conditions, the foregoing seven conditions may be defined in the protocol, or the
first network device may preconfigure the foregoing seven conditions for the first terminal device.
In this scenario, the first information may indicate at least one of the foregoing seven conditions.
For example, the first information includes an index of the at least one condition. Alternatively,
one of the foregoing seven conditions may be defined in the protocol. In this case, the first network
device and the first terminal device consider by default that the condition that the time domain
position of the first resource satisfies is the condition defined in the protocol, and the first
information may indicate a frequency domain position of the first resource, and does not indicate

the time domain position of the first resource.
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[00233] Optionally, the UCI may satisfy at least one of the following.

[00234] The UCI is hybrid automatic repeat request-acknowledgment (hybrid automatic repeat
request-acknowledgement, HARQ-ACK) information.

[00235] The UCI includes HARQ-ACK information and a channel state information-reference
signal (channel state information-reference signal, CSI-RS) part 1.

[00236] The UCI includes HARQ-ACK information, a CSI-RS part 1, and joint coding of
HARQ-ACK and configured grant (configured grant, CG)-UCI (that is, CG-UCI).

[00237] The UCI includes HARQ-ACK information, a CSI-RS part 1, a CSI-RS part 2, and
joint coding of HARQ-ACK and CG-UCI.

[00238] The UCI is joint coding of HARQ-ACK and CG-UCI.

[00239] The UCI includes HARQ-ACK information and joint coding of HARQ-ACK and CG-
UCL

[00240] Optionally, FIG. 12 to FIG. 14 are described by using an example in which the first
time domain range is a time domain position of a PUSCH in one time unit. When the first time
domain range is a time domain position corresponding to each time of frequency hopping of the
PUSCH, the time domain position of the PUSCH in FIG. 12 to FIG. 14 may be replaced with a
time domain position corresponding to one time of frequency hopping for understanding. Details
are not described herein.

[00241] In a possible implementation, both a first resource (that is, a first-type measurement
resource) that is periodically repeated in time domain and a first resource (denoted as a second-
type measurement resource) that is located in the first time domain range may exist, or one of the
two types of measurement resources may exist in specific time. To be specific, the first network
device may configure both the first-type measurement resource and the second-type measurement
resource, or configure only the first-type measurement resource or only the second-type
measurement resource within a specific time period.

[00242] In a possible implementation, a time domain position of the first resource does not
overlap a time domain position of the fourth resource. The fourth resource is used for carrying the
DMRS, and/or the fourth resource is used for carrying the UCI. In other words, the time domain
position of the first resource does not overlap a time domain position of the DMRS and/or a time
domain position of the UCI.

[00243] Based on this possible implementation, when the time domain position of the first
resource does not overlap the time domain position of the DMRS and/or the time domain position
of the UCI, CLI measurement does not affect the DMRS and/or the UCI. Therefore, uplink data
demodulation and/or UCI transmission are not affected, and transmission performance of uplink

data and/or the UCI is improved.
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[00244] In a possible implementation, if a time domain position of the CLI measurement
resource overlaps the fourth resource, processing may be performed according to the following
criteria.

[00245] (1) The CLI measurement resource is dropped, or it is considered that the CLI
measurement resource is an empty set. In this scenario, it may be considered that DMRS and/or
UCI transmission is preferentially performed, and CLI measurement is canceled.

[00246] (2) A part that is in the CLI measurement resource and that overlaps the fourth resource
is dropped.

[00247] In a possible implementation, the first network device may indicate the CLI
measurement resource to the first terminal device, but the measurement resource may include a
part that overlaps the fourth resource. In this case, the first terminal device and the first network
device may drop the part that is in the original CLI measurement resource and that overlaps the
fourth resource, and perform CLI measurement by using a part that does not overlap the fourth
resource.

[00248] In other words, that the first information indicates the first resource may include: The
first information indicates a fifth resource. The fifth resource is used for measuring CLI, that is,
the fifth resource is an original CLI measurement resource. The fifth resource includes a part that
overlaps the fourth resource. In this case, the first resource includes a resource that is in the fifth
resource and that does not overlap the fourth resource.

[00249] In a possible implementation, the first resource may further include M sub-time units
after the fifth resource. M is a quantity of sub-time units occupied by the fourth resource. In other
words, after the part that is in the original CLI measurement resource and that overlaps the fourth
resource is dropped, a resource of a corresponding size may be supplemented as a new CLI
measurement resource.

[00250] For example, as shown in FIG. 15, an example in which a time unit is a slot, and a sub-
time unit is an OFDM symbol is used. It is assumed that an OFDM symbol in which the fifth
resource is located includes OFDM symbols 1 to 6, the OFDM symbol 3 is used to carry a DMRS,
and the OFDM symbol 4 is used to carry UCI. In this case, the first resource may first include
OFDM symbols 1 and 2 and OFDM symbols 5 and 6. Further, after the OFDM symbol 6, two
OFDM symbols (for example, OFDM symbols 7 and 8) may also be added as the first resource.
To be specific, the first resource includes the OFDM symbols 1 and 2 and the OFDM symbols 5
to 8.

[00251] Based on the foregoing criteria, it can be ensured that a resource actually used for
measuring CLI does not overlap the time domain position of the DMRS and/or the time domain

position of the UCI, thereby avoiding impact of CLI measurement on the DMRS and/or the UCI,
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reducing impact of the CLI measurement on uplink data demodulation and/or UCI transmission,
and improving uplink data and/or UCI transmission performance.

[00252] The foregoing describes the time domain position of the first resource, and the
following describes the frequency domain position of the first resource. First, for a frequency
domain bandwidth of the first resource:

[00253] In a first possible implementation, the first information may indicate a start RB of the
frequency domain bandwidth and a quantity of RBs included in the frequency domain bandwidth.
[00254] In a second possible implementation, a frequency domain bandwidth of the first
resource is the same as a frequency domain bandwidth of the second resource. To be specific, the
frequency domain bandwidth of the first resource is the same as a frequency domain bandwidth of
a PUSCH, that is, a start RB of the bandwidth of the first resource is the same as a start RB of the
bandwidth of the PUSCH, and a quantity of RBs included in the bandwidth of the first resource is
the same as a quantity of RBs included in the bandwidth of the PUSCH.

[00255] In a third possible implementation, the frequency domain bandwidth of the first
resource may be an uplink bandwidth part (bandwidth part, BWP), an uplink carrier, or an uplink
subband (for example, an uplink subband in an SBFD scenario).

[00256] In the foregoing second and third possible implementations, the first information may
not indicate the frequency domain bandwidth of the first resource. The first network device and
the first terminal device may consider by default that the frequency domain bandwidth of the first
resource is the same as the frequency domain bandwidth of the second resource, or consider by
default that the frequency domain bandwidth of the first resource is a bandwidth of the uplink
BWP, the uplink carrier, or the uplink subband.

[00257] Resource elements (resource element, RE) occupied by the first resource in the
frequency domain bandwidth may be distributed in combs. For example, a quantity of combs may
be 2. Certainly, the quantity of combs may alternatively be another quantity, for example, 4. This
1s not specifically limited in this application. The first resource has a same position in each RB,
that is, the first resource occupies a same RE in each RB.

[00258] In a possible implementation, the first resource occupies P REs in one RB, and an index
difference between any two adjacent REs in the PREsis Q/P. Q is a total quantity of REs included
in one RB, and P and Q are positive integers. Further, P is a divisor of Q.

[00259] For example, an example in which Q is equal to 12, and P is equal to 6. The first
resource occupies six REs in one RB, and an index difference between any two adjacent REs is 2.
An example in which Q is equal to 12, and P is equal to 3. The first resource occupies three REs
in one RB, and an index difference between any two adjacent REs is 4.

[00260] In a first possible implementation, when the REs occupied by the first resource are
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distributed in two combs (for example, Q is equal to 12, and P is equal to 6), an index of each RE
occupied by the first resource may be indicated in the following two manners.

[00261] Manner 1: The first information includes a first field. When a value of the first field is
a third value, a frequency domain position of the first resource in one RB is an RE whose index is
an even number, that is, the first resource occupies the RE whose index is an even number in one
RB. When the value of the first field is a fourth value, a frequency domain position of the first
resource in one RB is an RE whose index is an odd number, that is, the first resource occupies the
RE whose index is an odd number in one RB.

[00262] Manner 2: An index of an RE occupied by the first resource in one RB satisfies 2n +
k. k=0orl,and n=0,1,...,Q/2 - 1.

[00263] In this manner, the first information may indicate a value of &, and the index of the RE
occupied by the first resource is determined based on the value of k. When k = 0, the first resource
occupies an RE whose index is an even number in one RB; and when k = 1, the first resource
occupies an RE whose index is an odd number in one RB.

[00264] For example, as shown in FIG. 16, an example in which a time unit is a slot, and a sub-
time unit is an OFDM symbol is used. A part filled in black in the figure may be understood as a
time-frequency position of the first resource. In this case, in FIG. 16, the first resource is located
in an OFDM symbol 4 and an OFDM symbol 9 in time domain, and is located in an RE whose
index is an even number in an RB in frequency domain.

[00265] Inasecond possible implementation, an index i of the RE occupied by the first resource
in the RB satisfies i = nL + k.

[00266] L isadivisor of Q, Q is a quantity of REs included in an RB, kisone of 0,1,...,L — 1,

n=201,.. .,% — 1, and L is an integer greater than 1.

[00267] For example, an example in which L =4 and k = 2 is used. Therefore, the first
resource occupies REs whose indexes are 2, 6, and 10 in the RB. As shown in FIG. 17, an example
in which a time unit is a slot, and a sub-time unit is an OFDM symbol is used. A part filled in black
in the figure may be understood as a time-frequency position of the first resource. In this case, in
FIG. 17, the first resource is located in an OFDM symbol 4 and an OFDM symbol 9 in time domain,
and is located in REs whose indexes are 2, 6, and 10 in an RB in frequency domain.

[00268] It may be understood that, for the REs occupied by the first resource in the RB, the
foregoing first possible implementation may be understood as a special example of the second
implementation. For example, when L in the second possible implementation is equal to 2, the
second possible implementation is the same as the first possible implementation.

[00269] Optionally, when the time domain position of the first resource overlaps a time domain

position of the second resource, and REs occupied by the first resource are distributed in combs,
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on an OFDM symbol in which the first resource and the second resource overlap, an RE that is not
occupied by the first resource may be used to send the first signal.

[00270] For example, as shown in FIG. 16 or FIG. 17, it is assumed that the first resource and
the second resource overlap on the OFDM symbol 4 and the OFDM symbol 9. In the scenario
shown in FIG. 16, REs whose indexes are odd numbers on the OFDM symbol 4 and the OFDM
symbol 9 may be used to send the first signal, and in the scenario shown in FIG. 17, REs whose
indexes are 0, 1, 3,4, 5,7, 8,9, and 11 on the OFDM symbol 4 and the OFDM symbol 9 may be
used to send the first signal.

[00271] Optionally, in this scenario, transmit power spectral density of the first signal on an
OFDM symbol in which the second resource overlaps the first resource is Q/(Q — Q/L) times
transmit power spectral density of the first signal on an OFDM symbol in which the second
resource does not overlap the first resource. For example, an example in which Q is equal to 12,
and L is equal to 2 is used. Assuming that in the scenario shown in FIG. 16 or FIG. 17, the second
resource further includes an OFDM symbol 5, transmit power spectral density of the first signal
on the OFDM symbol 4 and the OFDM symbol 9 is twice transmit power spectral density of the
first signal on the OFDM symbol 5.

[00272] Optionally, the transmit power spectral density of the first signal on an OFDM symbol
in which the second resource does not overlap the first resource may be indicated by the first
network device. For example, the first network device may indicate the transmit power spectral
density in the second information.

[00273] It should be noted that, in embodiments of this application, time domain position
allocation and frequency domain position allocation of the first resource may be independently
implemented. In other words, there is no mutual dependency relationship between the time domain
position allocation and the frequency domain position allocation. The time domain position
allocation is not affected by the frequency domain position allocation, and the frequency domain
position allocation is not affected by the time domain position allocation. That is, the time domain
position of the first resource may be allocated according to the foregoing solution, and the
frequency domain position of the first resource may be allocated according to another solution; or
the frequency domain position of the first resource may be allocated according to the foregoing
solution, and the time domain position of the first resource may be allocated according to another
solution. Certainly, the time domain position and the frequency domain position of the first
resource may alternatively be allocated according to the foregoing solution.

[00274] It may be understood that, in the foregoing embodiments, the method and/or the steps
implemented by the network device may alternatively be implemented by a component (for

example, a processor, a chip, a chip system, a circuit, a logical module, or software) that can be
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used in the network device, and the method and/or the steps implemented by the terminal device
may alternatively be implemented by a component (for example, a processor, a chip, a chip system,
a circuit, a logical module, or software) that can be used in the terminal device. The chip system
may include a chip, or the chip system may include a chip and another discrete device.

[00275] It may be understood that, to implement the foregoing functions, a communication
apparatus includes a hardware structure and/or a software module for performing a corresponding
function. A person skilled in the art should easily be aware that, in combination with units and
algorithm steps of the examples described in embodiments disclosed in this specification, this
application may be implemented by hardware or a combination of hardware and computer
software. Whether a function is performed by hardware or hardware driven by computer software
depends on particular applications and design constraints of the technical solutions. A person
skilled in the art may use different methods to implement the described functions for each
particular application, but it should not be considered that the implementation goes outside the
scope of this application.

[00276] In embodiments of this application, the communication apparatus may be divided into
functional modules based on the foregoing method embodiments. For example, each functional
module may be obtained through division based on each corresponding function, or two or more
functions may be integrated into one processing module. The integrated module may be
implemented in the form of hardware, or may be implemented in a form of a software functional
module. It should be noted that, in embodiments of this application, module division is an example,
and is merely a logical function division. In actual implementation, another division manner may
be used.

[00277] A communication apparatus FIG. 18 is a diagram of a structure of a communication
apparatus 180. The communication apparatus 180 includes a processing module 1801 and a
transceiver module 1802. The communication apparatus 180 may be configured to implement
functions of the foregoing network device or the foregoing terminal device.

[00278] In some embodiments, the communication apparatus 180 may further include a storage
module (not shown in FIG. 18), configured to store program instructions and data.

[00279] In some embodiments, the transceiver module 1802 may also be referred to as a
transceiver unit, configured to implement a sending function and/or a receiving function. The
transceiver module 1802 may include a transceiver circuit, a transceiver machine, a transceiver, or
a communication interface.

[00280] In some embodiments, the transceiver module 1802 may include a receiving module
and a sending module, respectively configured to perform receiving and sending steps performed

by the network device or the terminal device in the foregoing method embodiments and/or
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configured to support another process of the technology described in this specification. The
processing module 1801 may be configured to perform processing (for example, determining and
generating) steps performed by the network device or the terminal device in the foregoing method
embodiments and/or configured to support another process of the technology described in this
specification.

[00281] When the communication apparatus 180 is configured to implement the functions of
the foregoing network device:

[00282] The transceiver module 1802 is configured to send first information to a first terminal
device, where the first information indicates a first resource, and the first resource is used for
measuring cross-link interference CLI; and the processing module 1801 is configured to measure
the CLI on the first resource. The first resource is a time domain periodic resource, and/or the first
resource is located in a first time domain range. The first time domain range is a time domain
position of a physical uplink shared channel PUSCH in one time unit, or the first time domain
range is a time domain position corresponding to each time of frequency hopping in a PUSCH.
[00283] Optionally, the transceiver module 1802 is further configured to send second
information to the first terminal device, where the second information indicates a second resource,
and the second resource is a resource on which the PUSCH is located; and receive a first signal
from the first terminal device on a third resource, where the third resource is a resource that is in
the second resource and that does not overlap the first resource.

[00284] Optionally, the processing module 1801 is further configured to generate the first
information and the second information.

[00285] When the communication apparatus 180 is configured to implement the functions of
the foregoing terminal device:

[00286] The transceiver module 1802 is configured to receive first information from a first
network device, where the first information indicates a first resource, and the first resource is used
for measuring cross-link interference CLI. The transceiver module 1802 is further configured to
send a first signal to the first network device on a third resource, where the third resource does not
include the first resource. The first resource is a time domain periodic resource, and/or the first
resource is located in a first time domain range. The first time domain range is a time domain
position of a physical uplink shared channel PUSCH in one time unit, or the first time domain
range is a time domain position corresponding to each time of frequency hopping in a PUSCH.
[00287] Optionally, the processing module 1801 is configured to determine not to send the first
signal on the first resource.

[00288] Optionally, the transceiver module 1802 is further configured to receive second

information from the first network device, where the second information indicates a second
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resource, the second resource is a resource on which the PUSCH is located, and the third resource
is a resource that is in the second resource and that does not overlap the first resource.

[00289]  All related content of the steps in the foregoing method embodiments may be cited in
function descriptions of corresponding functional modules. Details are not described herein again.
[00290] In this application, the communication apparatus 180 may be presented in a form of the
functional modules obtained through division in an integrated manner. The "module" herein may
be an application-specific integrated circuit (application-specific integrated circuit, ASIC), a
circuit, a processor that executes one or more software or firmware programs, a memory, an
integrated logic circuit, and/or another component that can provide the foregoing functions.
[00291] In some embodiments, when the communication apparatus 180 in FIG. 18 is a chip or
a chip system, a function/implementation process of the transceiver module 1802 may be
implemented through an input/output interface (or a communication interface) of the chip or the
chip system, and a function/implementation process of the processing module 1801 may be
implemented through a processor (or a processing circuit) of the chip or the chip system.

[00292] Because the communication apparatus 180 provided in this embodiment may perform
the foregoing methods, for technical effects that can be obtained by the communication apparatus
180, refer to the foregoing method embodiments. Details are not described herein again.

[00293] In a possible product form, the terminal device or the network device in embodiments
of this application may be implemented by using one or more field programmable gate arrays (field
programmable gate array, FPGA), a programmable logic device (programmable logic device,
PLD), a controller, a state machine, a gate logic, a discrete hardware component, any other
appropriate circuit, or any combination of circuits that can perform various functions described in
this application.

[00294] In another possible product form, the terminal device or the network device in
embodiments of this application may be implemented by using a general bus architecture. For ease
of description, FIG. 19 is a diagram of a structure of a communication apparatus 1900 according
to an embodiment of this application. The communication apparatus 1900 includes a processor
1901 and a transceiver 1902. The communication apparatus 1900 may be a network device, or a
chip or a chip system in the network device. Alternatively, the communication apparatus 1900 may
be a terminal device, or a chip or a module in the terminal device. FIG. 19 shows only main
components of the communication apparatus 1900. In addition to the processor 1901 and the
transceiver 1902, the communication apparatus may further include a memory 1903 and an
input/output apparatus (not shown in the figure).

[00295] Optionally, the processor 1901 is mainly configured to: process a communication

protocol and communication data, control the entire communication apparatus, execute a software
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program, and process data of the software program. The memory 1903 is mainly configured to
store the software program and the data. The transceiver 1902 may include a radio frequency
circuit and an antenna. The radio frequency circuit is mainly configured to: perform conversion
between a baseband signal and a radio frequency signal, and process the radio frequency signal.
The antenna is mainly configured to receive and send radio frequency signals in a form of an
electromagnetic wave. The input/output apparatus, such as a touchscreen, a display, or a keyboard,
is mainly configured to: receive data input by a user and output data to the user.

[00296] Optionally, the processor 1901, the transceiver 1902, and the memory 1903 may be
connected through a communication bus.

[00297] After the communication apparatus is powered on, the processor 1901 may read the
software program in the memory 1903, interpret and execute instructions of the software program,
and process the data of the software program. When data needs to be sent in a wireless manner,
the processor 1901 performs baseband processing on to-be-sent data, and then outputs a baseband
signal to the radio frequency circuit. The radio frequency circuit performs radio frequency
processing on the baseband signal, and then sends a radio frequency signal in an electromagnetic
wave form through the antenna. When data is sent to the communication apparatus, the radio
frequency circuit receives the radio frequency signal through the antenna, converts the radio
frequency signal into a baseband signal, and outputs the baseband signal to the processor 1901.
The processor 1901 converts the baseband signal into data and processes the data.

[00298] In another implementation, the radio frequency circuit and the antenna may be disposed
independent of the processor that performs baseband processing. For example, in a distributed
scenario, the radio frequency circuit and the antenna may be disposed remotely and independent
of the communication apparatus.

[00299] In some embodiments, in hardware implementation, a person skilled in the art may
figure out that the foregoing communication apparatus 180 may be in a form of the communication
apparatus 1900 shown in FIG. 19.

[00300] In an example, functions/implementation processes of the processing module 1801 in
FIG. 18 may be implemented by the processor 1901 in the communication apparatus 1900 shown
in FIG. 19 by invoking computer-executable instructions stored in the memory 1903.
Functions/implementation processes of the transceiver module 1802 in FIG. 18 may be
implemented by the transceiver 1902 in the communication apparatus 1900 shown in FIG. 19.
[00301] In still another possible product form, the network device or the terminal device in this
application may use a composition structure shown in FIG. 20, or include components shown in
FIG. 20. FIG. 20 is a diagram of composition of a communication apparatus 2000 according to

this application. The communication apparatus 2000 may be a terminal device, or a chip or a
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system-on-a-chip in the terminal device, or may be a network device, or a module, a chip, or a
system-on-a-chip in the network device.

[00302] Asshown in FIG. 20, the communication apparatus 2000 includes at least one processor
2001 and at least one communication interface (where FIG. 20 is described merely by using an
example in which one communication interface 2004 and one processor 2001 are included).
Optionally, the communication apparatus 2000 may further include a communication bus 2002
and a memory 2003.

[00303] The processor 2001 may be a general-purpose central processing unit (central
processing unit, CPU), a general-purpose processor, a network processor (network processor, NP),
a digital signal processor (digital signal processor, DSP), a microprocessor, a microcontroller, a
programmable logic device (programmable logic device, PLD), or any combination thereof. The
processor 2001 may alternatively be another apparatus having a processing function, for example,
a circuit, a component, or a software module. This is not limited.

[00304] The communication bus 2002 is configured to connect different components in the
communication apparatus 2000, so that the different components can communicate with each other.
The communication bus 2002 may be a peripheral component interconnect (peripheral component
interconnect, PCI) bus, an extended industry standard architecture (extended industry standard
architecture, EISA) bus, or the like. The bus may be classified into an address bus, a data bus, a
control bus, and the like. For ease of representation, only one bold line is used to represent the bus
in FIG. 20, but this does not mean that there is only one bus or only one type of bus.

[00305] The communication interface 2004 is configured to communicate with another device
or a communication network. For example, the communication interface 2004 may be a module,
a circuit, a transceiver, or any apparatus that can implement communication. Optionally, the
communication interface 2004 may alternatively be an input/output interface located in the
processor 2001, and is configured to implement signal input and signal output of the processor.
[00306] The memory 2003 may be an apparatus having a storage function, and is configured to
store instructions and/or data. The instructions may be computer programs.

[00307] For example, the memory 2003 may be a read-only memory (read-only memory, ROM)
or another type of static storage device that can store static information and/or instructions, may
be a random access memory (random access memory, RAM) or another type of dynamic storage
device that can store information and/or instructions, or may be an electrically erasable
programmable read-only memory (electrically erasable programmable read-only memory,
EEPROM), a compact disc read-only memory (compact disc read-only memory, CD-ROM) or
another compact disc storage, an optical disc storage (including a compressed optical disc, a laser

disc, an optical disc, a digital universal optical disc, a Blu-ray optical disc, and the like), a magnetic
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disk storage medium or another magnetic storage device, or the like. This is not limited.

[00308] It should be noted that the memory 2003 may exist independently of the processor 2001,
or may be integrated with the processor 2001. The memory 2003 may be located inside the
communication apparatus 2000, or may be located outside the communication apparatus 2000.
This is not limited. The processor 2001 may be configured to execute the instructions stored in the
memory 2003, to implement methods provided in the following embodiments of this application.

[00309] In an optional implementation, the communication apparatus 2000 may further include
an output device 2005 and an input device 2006. The output device 2005 communicates with the
processor 2001, and may display information in multiple manners. For example, the output device
2005 may be a liquid crystal display (liquid crystal display, LCD), a light emitting diode (light
emitting diode, LED) display device, a cathode ray tube (cathode ray tube, CRT) display device,
a projector (projector), or the like. The input device 2006 communicates with the processor 2001,
and may receive an input of a user in multiple manners. For example, the input device 2006 may
be a mouse, a keyboard, a touchscreen device, or a sensing device.

[00310] In some embodiments, in hardware implementation, a person skilled in the art may
figure out that the foregoing communication apparatus 180 shown in FIG. 18 may be in a form of
the communication apparatus 2000 shown in FIG. 20.

[00311] In an example, functions/implementation processes of the processing module 1801 in
FIG. 18 may be implemented by the processor 2001 in the communication apparatus 2000 shown
in FIG. 20 by invoking computer-executable instructions stored in the memory 2003.
Functions/implementation processes of the transceiver module 1802 in FIG. 18 may be
implemented by the communication interface 2004 in the communication apparatus 2000 shown
in FIG. 20.

[00312] It should be noted that the structure shown in FIG. 20 does not constitute a specific
limitation on the network device or the terminal device. For example, in some other embodiments
of this application, the network device or the terminal device may include more or fewer
components than those shown in the figure, a combination of some components, splitting of some
components, or different arrangements of the components. The components shown in the figure
may be implemented by hardware, software, or a combination of software and hardware.

[00313] In some embodiments, an embodiment of this application further provides a
communication apparatus. The communication apparatus includes a processor, configured to
implement the method in any one of the foregoing method embodiments.

[00314] In a possible implementation, the communication apparatus further includes a memory.
The memory is configured to store a necessary computer program and data. The computer program

may include instructions. The processor may invoke the instructions in the computer program
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stored in the memory, to instruct the communication apparatus to perform the method in any one
of the foregoing method embodiments. Certainly, the communication apparatus may not include a
memory.

[00315] In another possible implementation, the communication apparatus further includes an
interface circuit. The interface circuit is a code/data read/write interface circuit, and the interface
circuit is configured to receive computer-executable instructions (where the computer-executable
instructions are stored in a memory, and may be directly read from the memory, or may be read
via another component) and send the computer-executable instructions to the processor.

[00316] In still another possible implementation, the communication apparatus further includes
a communication interface, and the communication interface is configured to communicate with a
module other than the communication apparatus.

[00317] It may be understood that the communication apparatus may be a chip or a chip system.
When the communication apparatus is a chip system, the communication apparatus may include a
chip, or may include a chip and another discrete component. This is not specifically limited in
embodiments of this application.

[00318] This application further provides a computer-readable storage medium. The computer-
readable storage medium stores a computer program or instructions. When the computer program
or instructions are executed by a computer, functions of any one of foregoing method embodiments
are implemented.

[00319] This application further provides a computer program product. When the computer
program product is executed by a computer, functions of any one of the foregoing method
embodiments are implemented.

[00320] A person of ordinary skill in the art may understand that, for the purpose of convenient
and brief description, for a detailed working process of the foregoing system, apparatuses, and
units, refer to a corresponding process in the foregoing method embodiment. Details are not
described herein again.

[00321] It may be understood that the system, apparatuses, and methods described in this
application may alternatively be implemented in another manner. For example, the foregoing
apparatus embodiments are merely examples. For example, division into the units is merely logical
function division. In actual implementation, another division manner may be used. For example,
multiple units or components may be combined or integrated into another system, or some features
may be ignored or not performed. In addition, the displayed or discussed mutual couplings or direct
couplings or communication connections may be implemented by using some interfaces. The
indirect couplings or communication connections between the apparatuses or units may be

implemented in electronic, mechanical, or other forms.
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[00322] The units described as separate components may be or may not be physically separate,
and may be located in one position, or may be distributed on multiple network units. Components
displayed as units may be or may be not physical units. Some or all of the units may be selected
based on actual requirements to achieve the objectives of the solutions of embodiments.

[00323] In addition, functional units in embodiments of this application may be integrated into
one processing unit, or each of the units may exist alone physically, or two or more units may be
integrated into one unit.

[00324]  All or some of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When a software program is used to implement
embodiments, embodiments may be implemented completely or partially in a form of a computer
program product. The computer program product includes one or more computer instructions.
When computer program instructions are loaded and executed on a computer, all or some of the
procedures or functions according to embodiments of this application are generated. The computer
may be a general-purpose computer, a dedicated computer, a computer network, or other
programmable apparatuses. 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 a computer, or a data storage device, such as 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 drive, or a magnetic tape), an optical
medium (for example, a DVD), a semiconductor medium (for example, a solid-state drive (solid-
state drive, SSD)), or the like. In embodiments of this application, the computer may include the
foregoing apparatuses.

[00325]  Although this application is described with reference to embodiments, in a process of
implementing this application that claims protection, a person skilled in the art may understand
and implement another variation of the disclosed embodiments by viewing the accompanying
drawings, disclosed content, and appended claims. In the claims, "comprising" (comprising) does
not exclude another component or another step, and "a" or "one" does not exclude a case of
multiple. A single processor or another unit may implement several functions enumerated in the
claims. Some measures are recorded in dependent claims that are different from each other, but
this does not indicate that these measures cannot be combined to produce a better effect.

[00326] Although this application is described with reference to specific features and
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embodiments thereof, it is clear that various modifications and combinations may be made to them
without departing from the spirit and scope of this application. Correspondingly, the specification
and accompanying drawings are merely example description of this application defined by the
appended claims, and are considered as any of or all modifications, variations, combinations or
equivalents that cover the scope of this application. It is clearly that a person skilled in the art can
make various modifications and variations to this application without departing from the spirit and
scope of this application. In this way, provided that these modifications and variations made to this
application fall within the scope of the claims of this application and equivalent techniques thereof,

this application is also intended to cover such modifications and variations.
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1. A measurement resource configuration method, wherein the method comprises:

sending first information to a first terminal device, wherein the first information indicates a
first resource, and the first resource is used for measuring cross-link interference CLI; and

measuring the CLI on the first resource, wherein the first resource is a time domain periodic
resource, and/or the first resource is located in a first time domain range; and the first time domain
range is a time domain position of a physical uplink shared channel PUSCH in one time unit, or
the first time domain range is a time domain position corresponding to each time of frequency
hopping in a PUSCH.

2. The method according to claim 1, wherein the method further comprises:

sending second information to the first terminal device, wherein the second information
indicates a second resource, and the second resource is a resource on which the PUSCH is located;
and

receiving a first signal from the first terminal device on a third resource, wherein the third
resource is a resource that is in the second resource and that does not overlap the first resource.

3. The method according to claim 1 or 2, wherein the first resource is a time domain periodic
resource, and the first information indicates at least one of the following:

a periodicity or an offset of the first resource or a sub-time unit in which the first resource is
located, wherein the offset indicates a time unit in which the first resource is located, and the time
unit comprises at least one sub-time unit.

4. The method according to any one of claims 1 to 3, wherein the first information comprises
a first bitmap or a second bitmap;

the first bitmap comprises X bits; the X bits are in one-to-one correspondence with X sub-
time units in the time unit in which the first resource is located; in the X bits, a sub-time unit
corresponding to a bit whose value is a first value is the sub-time unit in which the first resource
is located; and X is a total quantity of sub-time units comprised in the time unit in which the first
resource is located; and

the second bitmap comprises Y bits; the Y bits are in one-to-one correspondence with Y sub-
time units in the time unit in which the first resource is located; the Y sub-time units do not
comprise a sub-time unit for carrying a non-demodulation reference signal DMRS; in the Y bits, a
sub-time unit corresponding to a bit whose value is a first value is the sub-time unit in which the
first resource is located; and Y is a positive integer.

5. The method according to any one of claims 1 to 4, wherein the time domain position of the

PUSCH in the time unit comprises:
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a time domain position of repetition in each time unit in a PUSCH repetition type A, a time
domain position of actual repetition in each time unit in a PUSCH repetition type B, or a time
domain position of a transport block TB over multiple time units in each time unit.

6. The method according to any one of claims 1 to 5, wherein the first information indicates
N sub-time units in the first time domain range, the N sub-time units are sub-time units in which
the first resource is located, and N is a positive integer.

7. The method according to any one of claims 1 to 6, wherein a time domain position of the
first resource satisfies at least one of the following:

the 1% sub-time unit not for carrying a non-demodulation reference signal DMRS in the first
time domain range;

the 1% sub-time unit not for carrying uplink control information UCI in the first time domain
range;

the 1% sub-time unit not for carrying a DMRS and not for carrying UCI in the first time
domain range;

the 1% sub-time unit not for carrying a DMRS after the 1% sub-time unit for carrying a DMRS
in the first time domain range;

the 1% sub-time unit not for carrying UCI after the 1% sub-time unit for carrying UCI in the
first time domain range;

the 1° sub-time unit not for carrying a DMRS and UCI after the 1* sub-time unit for carrying
a DMRS in the first time domain range; and

the 1% sub-time unit not for carrying a DMRS and UCI after the 1% sub-time unit for carrying
UCI in the first time domain range.

8. The method according to any one of claims 1 to 7, wherein the time domain position of the
first resource does not overlap a time domain position of a fourth resource; and the fourth resource
is used for carrying a DMRS, and/or the fourth resource is used for carrying UCI.

9. The method according to claim 7 or 8, wherein the UCI satisfies at least one of the
following:

the UCI is hybrid automatic repeat request-acknowledgment HARQ-ACK information;

the UCI comprises HARQ-ACK information and a channel state information-reference signal
CSI-RS part 1;

the UCI comprises HARQ-ACK information, a CSI-RS part 1, and joint coding of HARQ-
ACK and configured grant-UCI;

the UCI comprises HARQ-ACK information, a CSI-RS part 1, a CSI-RS part 2, configured
grant-UCI, and joint coding of HARQ-ACK and the configured grant-UCI;

the UCI is joint coding of HARQ-ACK and configured grant-UCI; and
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the UCI comprises HARQ information and joint coding of HARQ-ACK and configured
grant-UCI.

10. The method according to any one of claims 1 to 9, wherein the first resource occupies P
resource elements REs in one resource block RB, an index difference between any two adjacent
REs in the P REs is Q/P, Q is a total quantity of REs comprised in the RB, and P and Q are
positive integers.

11. The method according to any one of claims 1 to 10, wherein an index i of a resource
element RE occupied by the first resource in a resource block RB satisfies:

i = nL + k, wherein

L is a divisor of Q, Q is a quantity of REs comprised in an RB, k is one of 0,1,...,L — 1,
n=20,1,.. .,% — 1, and L is an integer greater than 1.

12. The method according to any one of claims 1 to 11, wherein the method further comprises:
sending third information to a second network device, wherein the third information indicates the
first resource.

13. A measurement resource configuration method, wherein the method comprises:

receiving first information from a first network device, wherein the first information indicates
a first resource, the first resource is used for measuring cross-link interference CLI, the first
resource is a time domain periodic resource, and/or the first resource is located in a first time
domain range; and the first time domain range is a time domain position of a physical uplink shared
channel PUSCH in one time unit, or the first time domain range is a time domain position
corresponding to each time of frequency hopping in a PUSCH; and

sending a first signal to the first network device on a third resource, wherein the third resource
does not comprise the first resource.

14. The method according to claim 13, wherein the method further comprises:

receiving second information from the first network device, wherein the second information
indicates a second resource, the second resource is a resource on which the PUSCH is located, and
the third resource is a resource that is in the second resource and that does not overlap the first
resource.

15. The method according to claim 13 or 14, wherein the first resource is a time domain
periodic resource, and the first information indicates at least one of the following:

a periodicity or an offset of the first resource or a sub-time unit in which the first resource is
located, wherein the offset indicates a time unit in which the first resource is located, and the time
unit comprises at least one sub-time unit.

16. The method according to any one of claims 13 to 15, wherein the first information

comprises a first bitmap or a second bitmap;

48



10

15

20

25

30

35

the first bitmap comprises X bits; the X bits are in one-to-one correspondence with X sub-
time units in the time unit in which the first resource is located; in the X bits, a sub-time unit
corresponding to a bit whose value is a first value is the sub-time unit in which the first resource
is located; and X is a total quantity of sub-time units comprised in the time unit in which the first
resource is located; and

the second bitmap comprises Y bits; the Y bits are in one-to-one correspondence with Y sub-
time units in the time unit in which the first resource is located; the Y sub-time units do not
comprise a sub-time unit for carrying a non-demodulation reference signal DMRS; in the Y bits, a
sub-time unit corresponding to a bit whose value is a first value is the sub-time unit in which the
first resource is located; and Y is a positive integer.

17. The method according to any one of claims 13 to 16, wherein the time domain position
of the PUSCH in the time unit comprises:

a time domain position of repetition in each time unit in a PUSCH repetition type A, a time
domain position of actual repetition in each time unit in a PUSCH repetition type B, or a time
domain position of a transport block TB over multiple time units in each time unit.

18. The method according to any one of claims 13 to 17, wherein the first information
indicates N sub-time units in the first time domain range, the N sub-time units are sub-time units
in which the first resource 1s located, and N is a positive integer.

19. The method according to any one of claims 13 to 18, wherein a time domain position of
the first resource satisfies at least one of the following:

the 1°t sub-time unit not for carrying a non-demodulation reference signal DMRS in the first
time domain range;

the 1% sub-time unit not for carrying uplink control information UCI in the first time domain
range;

the 1% sub-time unit not for carrying a DMRS and not for carrying UCI in the first time
domain range;

the 1* sub-time unit not for carrying a DMRS after the 1% sub-time unit for carrying a DMRS
in the first time domain range;

the 1% sub-time unit not for carrying UCI after the 1% sub-time unit for carrying UCI in the
first time domain range;

the 1% sub-time unit not for carrying a DMRS and UCI after the 1* sub-time unit for carrying
a DMRS in the first time domain range; and

the 1% sub-time unit not for carrying a DMRS and UCI after the 1% sub-time unit for carrying
UCI in the first time domain range.

20. The method according to any one of claims 13 to 19, wherein the time domain position
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of the first resource does not overlap a time domain position of a fourth resource; and the fourth
resource is used for carrying a DMRS, and/or the fourth resource is used for carrying UCI.

21. The method according to claim 19 or 20, wherein the UCI satisfies at least one of the
following:

the UCI is hybrid automatic repeat request-acknowledgment HARQ-ACK information;

the UCI comprises HARQ-ACK information and a channel state information-reference signal
CSI-RS part 1;

the UCI comprises HARQ-ACK information, a CSI-RS part 1, and joint coding of HARQ-
ACK and configured grant-UCI; and

the UCI comprises HARQ-ACK information, a CSI-RS part 1, a CSI-RS part 2, configured
grant-UCI, and joint coding of HARQ-ACK and the configured grant-UCI.

22. The method according to any one of claims 13 to 21, wherein the first resource occupies
P resource elements REs in one resource block RB, an index difference between any two adjacent
REs in the P REs is Q/P, Q is a total quantity of REs comprised in the RB, and P and Q are
positive integers.

23. The method according to any one of claims 13 to 22, wherein an index i of a resource
element RE occupied by the first resource in a resource block RB satisfies:

i = nL + k, wherein

L is a divisor of Q, Q is a quantity of REs comprised in an RB, k is one of 0,1,...,L — 1,
n=201,.. .,% — 1, and L is an integer greater than 1.

24. A communication apparatus, wherein the communication apparatus comprises a module
configured to perform the method according to any one of claims 1 to 12 or comprises a module
configured to perform the method according to any one of claims 13 to 23.

25. A communication apparatus, wherein the communication apparatus comprises a processor,
and the processor is configured to perform the method according to any one of claims 1 to 12, or
the processor is configured to perform the method according to any one of claims 13 to 23.

26. A computer-readable storage medium, wherein the computer-readable storage medium
comprises instructions, and when the instructions are run, the method according to any one of
claims 1 to 12 is implemented, or the method according to any one of claims 13 to 23 is
implemented.

27. A computer program product, wherein the computer program product comprises
instructions, and when the instructions are run, the method according to any one of claims 1 to 12

is implemented, or the method according to any one of claims 13 to 23 is implemented.
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