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(54) METHOD AND APPARATUS FOR TRANSMITTING SRS

(57) This application provides a method and an ap-
paratus for sending an SRS. When receiving first indica-
tion information indicating to send an SRS, a terminal
device may determine a first time interval in a plurality of
candidate first time intervals, where the first time interval

is used to determine whether the first indication informa-
tion is valid, and the terminal device may send the SRS
based on the first time interval, thereby improving com-
munication efficiency.
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Description

[0001] This application claims priority to Chinese Patent Application No. 201810912170.5, filed with the Chinese Patent
Office on August 10, 2018 and entitled "METHOD AND APPARATUS FOR SENDING SRS", which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communications field, and in particular, to a method and an apparatus for sending
a sounding reference signal (sounding reference signal, SRS).

BACKGROUND

[0003] In a communications system, a terminal device needs to periodically or aperiodically send an SRS to a network
device. The SRS is used by the network device to measure channel quality of an uplink channel. For example, the
network device may obtain the uplink channel quality by measuring the SRS sent by the terminal device. The network
device may allocate a corresponding uplink transmission resource to the terminal device based on the SRS sent by the
terminal device. In a time division duplex (time division duplex, TDD) system, because uplink and downlink information
are sent in a same frequency band, the network device may also obtain downlink channel quality by using the SRS. The
network device may also allocate a corresponding downlink transmission resource to the terminal device based on the
SRS sent by the terminal device. Therefore, the SRS is particularly important in the TDD system.
[0004] However, when the SRS is not sent by the terminal device in time, the network device cannot obtain accurate
information about current channel quality, and then cannot accurately allocate a resource. Consequently, resource usage
efficiency and communication efficiency are affected.

SUMMARY

[0005] This application provides a communications method and apparatus for sending an SRS, to improve commu-
nication efficiency.
[0006] According to a first aspect, a method for sending an SRS is provided. The method may be performed by a
terminal device, or may be performed by a chip applied to a terminal device. The method includes: receiving downlink
control information (downlink control information, DCI) on a physical downlink control channel (physical downlink control
channel, PDCCH), where the DCI includes first indication information, and the first indication information is used to
trigger the terminal device to send an SRS; and determining, based on the DCI and/or higher layer signaling, a first time
interval in a plurality of candidate first time intervals corresponding to a first subcarrier spacing, where the first time
interval is used to determine whether the first indication information is valid; the first subcarrier spacing is one of the
following plurality of subcarrier spacings: a 15kilohertz (kilohertz, kHz) subcarrier spacing, a 30kHz subcarrier spacing,
a 60kHz subcarrier spacing, and a 120kHz subcarrier spacing; and a correspondence between the first subcarrier spacing
and the first time interval meets at least one of the following conditions: a first time interval corresponding to the 15kHz
subcarrier spacing is less than or equal to eight symbols, a first time interval corresponding to the 30kHz subcarrier
spacing is less than or equal to 12 symbols, a first time interval corresponding to the 60kHz subcarrier spacing is less
than or equal to 24 symbols, and a first time interval corresponding to the 120kHz subcarrier spacing is less than or
equal to 42 symbols.
[0007] In a possible implementation, the method further includes: when a time interval between the last symbol of the
PDCCH and the first symbol in which the SRS is located is greater than or equal to the first time interval, determining
that the first indication information is valid; or when a time interval between the last symbol of the PDCCH and the first
symbol in which the SRS is located is less than the first time interval, determining that the first indication information is
invalid.
[0008] In a possible implementation, the first time interval meets the following condition: the first time interval is less
than or equal to a time interval between the last symbol of a physical downlink shared channel (physical downlink shared
channel, PDSCH) indicated by the DCI and the first symbol of a first uplink channel, where the first uplink channel is
used to carry hybrid automatic repeat request (hybrid automatic repeat request, HARQ) feedback information corre-
sponding to the PDSCH indicated by the DCI; or the first time interval corresponding to the first subcarrier spacing is
less than or equal to a time interval between the last symbol of the PDCCH and the first symbol of a first uplink channel,
where the first uplink channel is used to carry a physical uplink shared channel PUSCH indicated by the DCI.
[0009] In a possible implementation, the first subcarrier spacing is a smaller value of a subcarrier spacing corresponding
to the PDCCH and a subcarrier spacing corresponding to the SRS.
[0010] In a possible implementation, the determining, based on the DCI and/or higher layer signaling, a first time
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interval in a plurality of candidate first time intervals corresponding to a first subcarrier spacing includes: determining
the first time interval when at least one of the following conditions is met: a time interval between a slot in which the
physical uplink shared channel (physical uplink shared channel, PUSCH) indicated by the DCI is located and a slot in
which the HARQ feedback information is located is less than or equal to a first threshold; a time length of a time domain
resource of the PDSCH indicated by the DCI is less than or equal to a second threshold; a time length of a time domain
resource of the PUSCH indicated by the DCI is less than or equal to a third threshold; a time length of a time domain
resource of the SRS is less than or equal to a fourth threshold; and a quantity of resource groups of the SRS is less
than or equal to a fifth threshold.
[0011] In a possible implementation, the determining, based on the DCI and/or higher layer signaling, a first time
interval in a plurality of candidate first time intervals corresponding to a first subcarrier spacing includes: when a radio
network temporary identifier (radio network temporary identifier, RNTI) used to scramble the DCI is a first RNTI, deter-
mining the first time interval, where modulation and coding scheme (modulation and coding scheme, MCS) information
in the DCI scrambled by using the first RNTI corresponds to a first MCS table, and the first MCS table includes one piece
of MCS information whose spectral efficiency is 0.0586.
[0012] According to a second aspect, a method for receiving an SRS is provided. The method may be performed by
a network device, or may be performed by a chip in a network device. The method includes: sending DCI to a terminal
device on a PDCCH, where the DCI includes first indication information, the first indication information is used to trigger
the terminal device to send an SRS, and the DCI and/or higher layer signaling is further used to instruct to determine a
first time interval in a plurality of candidate first time intervals corresponding to a first subcarrier spacing, where the first
time interval is used to determine whether the first indication information is valid; the first subcarrier spacing is one of
the following plurality of subcarrier spacings: a 15kHz subcarrier spacing, a 30kHz subcarrier spacing, a 60kHz subcarrier
spacing, and a 120kHz subcarrier spacing; and a correspondence between the first subcarrier spacing and the first time
interval meets at least one of the following conditions: a first time interval corresponding to the 15kHz subcarrier spacing
is less than or equal to eight symbols, a first time interval corresponding to the 30kHz subcarrier spacing is less than or
equal to 12 symbols, a first time interval corresponding to the 60kHz subcarrier spacing is less than or equal to 24
symbols, and a first time interval corresponding to the 120kHz subcarrier spacing is less than or equal to 42 symbols;
and receiving the SRS from the terminal device.
[0013] In a possible implementation, when a time interval between the last symbol of the PDCCH and the first symbol
in which the SRS is located is greater than or equal to the first time interval, the first indication information is valid; or
when a time interval between the last symbol of the PDCCH and the first symbol in which the SRS is located is less than
the first time interval, the first indication information is invalid.
[0014] In a possible implementation, the method further includes: sending the higher layer signaling.
[0015] In a possible implementation, the first time interval meets the following condition: the first time interval is less
than or equal to a time interval between the last symbol of a PDSCH indicated by the DCI and the first symbol of a first
uplink channel, where the first uplink channel is used to carry HARQ feedback information corresponding to the PDSCH
indicated by the DCI; or the first time interval is less than or equal to a time interval between the last symbol of the
PDCCH and the first symbol of a first uplink channel, where the first uplink channel is used to carry a physical uplink
shared channel PUSCH indicated by the DCI.
[0016] In a possible implementation, the first subcarrier spacing is a smaller value of a subcarrier spacing corresponding
to the PDCCH and a subcarrier spacing corresponding to the SRS.
[0017] In a possible implementation, the method further includes: scrambling the DCI by using a first RNTI, where the
first RNTI corresponds to the first time interval, modulation and coding scheme MCS information in the DCI scrambled
by using the first RNTI corresponds to a first MCS table, and the first MCS table includes one piece of MCS information
whose spectral efficiency is 0.0586.
[0018] According to a third aspect, a communications apparatus is provided. The communications apparatus has a
function of implementing the terminal device in the foregoing method embodiment. The functions may be implemented
by hardware, or may be implemented by hardware executing corresponding software. The hardware or the software
includes one or more units corresponding to the foregoing functions.
[0019] According to a fourth aspect, a communications apparatus is provided. The communications apparatus has a
function of implementing the network device in the foregoing method embodiment. The functions may be implemented
by hardware, or may be implemented by hardware executing corresponding software. The hardware or the software
includes one or more units corresponding to the foregoing functions.
[0020] According to a fifth aspect, a communications apparatus is provided. The communications apparatus may be
the terminal device in the foregoing method embodiment, or may be a chip disposed in the terminal device. The com-
munications apparatus includes a memory, a communications interface, and a processor. The memory is configured to
store a computer program or an instruction. The processor is coupled to the memory and the communications interface.
When the processor executes the computer program or the instruction, the communications apparatus is enabled to
perform the method performed by the terminal device in the foregoing method embodiment.
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[0021] According to a sixth aspect, a communications apparatus is provided. The communications apparatus may be
the network device in the foregoing method embodiment, or may be a chip disposed in the network device. The com-
munications apparatus includes a memory, a communications interface, and a processor. The memory is configured to
store a computer program or an instruction. The processor is coupled to the memory and the communications interface.
When the processor executes the computer program or the instruction, the communications apparatus is enabled to
perform the method performed by the network device in the foregoing method embodiment.
[0022] According to a seventh aspect, a computer program product is provided. The computer program product includes
computer program code, and when the computer program code is run on a computer, the computer is enabled to perform
the method in the foregoing aspects performed by the terminal device.
[0023] According to an eighth aspect, a computer program product is provided. The computer program product includes
computer program code, and when the computer program code is run on a computer, the computer is enabled to perform
the method in the foregoing aspects performed by the network device.
[0024] According to a ninth aspect, this application provides a chip system. The chip system includes a processor,
configured to implement functions of the terminal device in the method in the foregoing aspects, for example, receive
or process data and/or information in the foregoing method. In a possible design, the chip system further includes a
memory. The memory is configured to store a program instruction and/or data. The chip system may include a chip, or
may include a chip and another discrete component.
[0025] According to a tenth aspect, this application provides a chip system. The chip system includes a processor,
configured to implement functions of the network device in the method in the foregoing aspects, for example, receive
or process data and/or information in the foregoing methods. In a possible design, the chip system further includes a
memory. The memory is configured to store a program instruction and/or data. The chip system may include a chip, or
may include a chip and another discrete component.
[0026] According to an eleventh aspect, this application provides a computer-readable storage medium. The computer-
readable storage medium stores a computer program, and when the computer program is run, the method performed
by the terminal device in the foregoing aspects is implemented.
[0027] According to a twelfth aspect, this application provides a computer-readable storage medium. The computer-
readable storage medium stores a computer program, and when the computer program is run, the method performed
by the network device in the foregoing aspects is implemented.

BRIEF DESCRIPTION OF DRAWINGS

[0028]

FIG. 1 is a schematic diagram of an application environment according to an embodiment of this application;
FIG. 2 is a schematic flowchart of a method for sending an SRS according to an embodiment of this application;
FIG. 3 is a schematic diagram of a scenario of sending an SRS according to another embodiment of this application;
FIG. 4 is a schematic structural diagram of a communications apparatus according to an embodiment of this appli-
cation;
FIG. 5 is a schematic structural diagram of a communications apparatus according to another embodiment of this
application;
FIG. 6 is a schematic structural diagram of a communications apparatus according to another embodiment of this
application; and
FIG. 7 is a schematic structural diagram of a communications apparatus according to another embodiment of this
application.

DESCRIPTION OF EMBODIMENTS

[0029] The following describes technical solutions of this application with reference to the accompanying drawings.
[0030] The technical solutions in the embodiments of this application may be applied to various communications
systems, for example, a long term evolution (long term evolution, LTE) system, a 5th generation (5th generation, 5G)
mobile communications system or a new radio (new radio, NR) communications system, and future mobile communication
systems.
[0031] The terminal device in the embodiments of this application may be user equipment (user equipment, UE), an
access terminal, a subscriber unit, a subscriber station, a mobile station, a mobile console, a remote station, a remote
terminal, a user terminal, a terminal, a user apparatus, or the like. Alternatively, the terminal device may be a handheld
device or a computing device that has a wireless communication function, or another processing device connected to
a wireless modem, a vehicle-mounted device, a wearable device, or the like. This is not limited in the embodiments of
this application.
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[0032] A network device in the embodiments of this application may be a device configured to communicate with a
terminal device. The network device may be a base station, or may be an evolved NodeB (evolved NodeB, eNB, or
eNodeB) in an LTE system, or may be a radio controller in a cloud radio access network (cloud radio access network,
CRAN) scenario. Alternatively, the network device may be a relay node, an access point, a vehicle-mounted device, a
new generation NodeB (new generation Node B, gNodeB) in a 5G network, or the like. This is not limited in the embod-
iments of this application.
[0033] In the embodiments of this application, the terminal device or the network device includes a hardware layer,
an operating system layer running above the hardware layer, and an application layer running above the operating
system layer. The hardware layer includes hardware such as a central processing unit (central processing unit, CPU),
a memory management unit (memory management unit, MMU), or a memory (also referred to as a main memory). The
operating system may be any one or more computer operating systems that implement service processing by using a
process (process), for example, a Linux operating system, a Unix operating system, an Android operating system, an
iOS operating system, or a Windows operating system. The application layer includes applications such as a browser,
an address book, word processing software, and instant communications software. In addition, a specific structure of
an execution body of a method provided in the embodiments of this application is not specifically limited in the embod-
iments of this application, provided that a program that records code of the method provided in the embodiments of this
application can be run to perform communication according to the method provided in the embodiments of this application.
For example, the execution body of the method provided in the embodiments of this application may be the terminal
device or the network device, or a functional module that can invoke and execute the program in the terminal device or
the network device, for example, a chip module.
[0034] FIG. 1 is a schematic diagram of a possible application scenario according to an embodiment of this application.
As shown in FIG. 1, the application scenario may include a terminal device and a network device. For specific descriptions
of the terminal device and the network device, refer to the foregoing descriptions. In an example, the terminal device
may be a mobile terminal, and the network device may be an access network device. As shown in FIG. 1, the terminal
device may access a network by using the network device, and the terminal device and the network device may com-
municate with each other by using a radio link.
[0035] FIG. 2 is a schematic flowchart of a method for sending an SRS according to an embodiment of this application.
The method in FIG. 2 may be performed by a terminal device and a network device, or may be performed by a chip in
a terminal device and a chip in a network device. In FIG. 2, the terminal device and the network device are used as
examples for description. The method in FIG. 2 includes the following steps.
[0036] S201. A terminal device receives DCI on a PDCCH, and correspondingly, a network device sends the DCI on
the PDCCH, where the DCI includes first indication information, and the first indication information is used to trigger the
terminal device to send an SRS.
[0037] The SRS may also be referred to as a channel sounding reference signal. The SRS is usually used to measure
signal quality of an uplink channel. For example, the SRS is used to estimate frequency domain information and the like
of the uplink channel. Optionally, in some scenarios, for example, in a TDD system, because uplink and downlink signals
are sent in a same frequency band, the network device may also obtain downlink channel quality based on the SRS.
The network device may also allocate a corresponding downlink transmission resource to the terminal device based on
the SRS sent by the terminal device. The SRS may include a periodic SRS, for example, a periodic sounding reference
signal (periodic sounding reference signal, P-SRS). The SRS may also include an aperiodic SRS, for example, an
aperiodic sounding reference signal (aperiodic sounding reference signal, A-SRS).
[0038] The P-SRS may be an SRS periodically sent by the terminal device to the network device. The A-SRS may be
an SRS sent by the network device triggered by sending an activation command. The activation command may be the
first indication information included in the DCI, or may be medium access control (medium access control, MAC) signaling,
or may be signaling of another type. This is not limited in this embodiment of this application.
[0039] S202. The terminal device determines, based on the DCI and/or higher layer signaling, a first time interval in
a plurality of candidate first time intervals corresponding to a first subcarrier spacing, where the first time interval is used
to determine whether the first indication information is valid; the first subcarrier spacing is one of the following plurality
of subcarrier spacings: a 15kHz subcarrier spacing, a 30kHz subcarrier spacing, a 60kHz subcarrier spacing, and a
120kHz subcarrier spacing; and a correspondence between the first subcarrier spacing and the first time interval meets
at least one of the following conditions: a first time interval corresponding to the 15kHz subcarrier spacing is less than
or equal to eight symbols, a first time interval corresponding to the 30kHz subcarrier spacing is less than or equal to 12
symbols, a first time interval corresponding to the 60kHz subcarrier spacing is less than or equal to 24 symbols, and a
first time interval corresponding to the 120kHz subcarrier spacing is less than or equal to 42 symbols.
[0040] In this embodiment of this application, a value of the first time interval is limited, so that the terminal device can
send the SRS in time based on the first time interval, then the network device can obtain uplink channel quality or uplink
and downlink channel quality in time. In this way, the network device more accurately allocates a resource, thereby
improving system resource usage efficiency and communication efficiency.
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[0041] Optionally, the symbol is a time-domain symbol. It may be understood that a communications system performs
scheduling in a unit of symbol. The communications system may support various time scheduling units. For example,
time scheduling in the unit of symbol is usually referred to as non-slot based scheduling (non-slot based scheduling),
where a time length of the non-slot based scheduling may be one or more symbols. Time scheduling in a unit of slot
may be referred to as slot based scheduling (slot based scheduling).
[0042] Optionally, the symbol may be an orthogonal frequency division multiplexing (orthogonal frequency division
multiplexing, OFDM) symbol. The OFDM symbol may use transform precoding (transform precoding). If transform pre-
coding is used, the foregoing symbol may also be referred to as a single-carrier frequency division multiplexing (single-
carrier frequency division multiplexing, SC-FDM) symbol.
[0043] Optionally, the first time interval may indicate a shortest time interval from the last symbol of the PDCCH carrying
the DCI to the first symbol of the SRS triggered by the DCI. Alternatively, the first time interval may be understood as a
shortest time interval from "receiving the DCI" to "sending the SRS". In other words, in an actual system, the time interval
from the last symbol of the PDCCH carrying the DCI to the first symbol of the SRS triggered by the DCI needs to be
greater than or equal to the first time interval. If the time interval is less than the first time interval, the terminal device
may not send the SRS, or ignore the DCI that is sent by the network device and that triggers the SRS.
[0044] In this embodiment of this application, the higher layer signaling may be signaling sent by a higher-layer protocol
layer. The higher-layer protocol layer is at least one protocol layer above a physical layer. The higher-layer protocol
layer may specifically include at least one of the following protocol layers: a medium access control (medium access
control, MAC) layer, a radio link control (radio link control, RLC) layer, a packet data convergence protocol (packet data
convergence protocol, PDCP) layer, a radio resource control (radio resource control, RRC) layer, and a non-access
stratum (non-access stratum, NAS).
[0045] In some examples, the method further includes: when a time interval between the last symbol of the PDCCH
and the first symbol in which the SRS is located is greater than or equal to the first time interval, determining that the
first indication information is valid; or when a time interval between the last symbol of the PDCCH and the first symbol
in which the SRS is located is less than the first time interval, determining that the first indication information is invalid.
[0046] If the time interval between the last symbol of the PDCCH and the first symbol in which the SRS is located is
greater than or equal to the first time interval, it indicates that the terminal device has sufficient time to send the SRS.
Therefore, the terminal device may determine that the first indication information is valid. Otherwise, it indicates that the
terminal device does not have sufficient time to send the SRS. Therefore, the terminal device may determine that the
first indication information is invalid.
[0047] In some examples, the method in FIG. 2 further includes: determining, based on the first time interval, whether
to send the SRS. For example, if it is determined, based on the first time interval, that the first indication information is
valid, the terminal device sends the SRS triggered by the first indication information. For example, if it is determined,
based on the first time interval, that the first indication information is invalid, the terminal device may not send the SRS
triggered by the first indication information.
[0048] Optionally, the first indication information may indicate a time-frequency resource used by the terminal device
to send the SRS, so that the terminal device determines, based on the time-frequency resource of the SRS, the time
interval between the last symbol of the PDCCH and the first symbol in which the SRS is located. The first indication
information may indicate, from a plurality of preconfigured SRS time-frequency resources, the time-frequency resource
used by the SRS. Herein, the plurality of preconfigured SRS time-frequency resources may be configured by using the
higher layer signaling or predefined. For example, assuming that the first indication information includes two bits (bits),
00 may indicate that the SRS uses a first SRS time-frequency resource configuration, 01 may indicate that the SRS
uses a second SRS time-frequency resource configuration, 10 may indicate that the SRS uses a third SRS time-frequency
resource configuration, and 11 may indicate that the SRS uses a fourth SRS time-frequency resource configuration.
[0049] Optionally, the first indication information may instruct the terminal device to send or not to send the SRS, so
that the terminal device sends the SRS based on the first indication information and the SRS time-frequency resource
that is configured by using the higher layer signaling or predefined. For example, assuming that the first indication
information includes 1 bit, 0 may indicate not to send the SRS, and 1 may indicate to send the SRS. It may be understood
that, in this case, the time-frequency resource for sending the SRS is predefined or preconfigured by using the higher
layer signaling, and does not need to be notified by using the first indication information in the DCI. Compared with a
method in which the first indication information may indicate the time-frequency resource for sending the SRS, fewer
bits are used in this method, a quantity of bits of the DCI may be reduced, thereby improving downlink system transmission
efficiency.
[0050] For example, in an example, the terminal device may determine whether the time interval between the last
symbol of the PDCCH and the first symbol in which the SRS is located is greater than the first time interval. If the time
interval is greater than the first time interval, the terminal device sends the SRS; if the time interval is less than the first
time interval, the terminal device may not send the SRS triggered by the first indication information.
[0051] Optionally, the value of the first time interval meets at least one of the values shown in Table 1. In this embodiment
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of this application, X1, X2, X3, and X4 respectively indicate first time intervals corresponding to subcarrier spacings of
15 kHz, 30 kHz, 60 kHz, and 120 kHz. Details are not described in the following.

[0052] Optionally, X1, X2, X3, and X4 are positive numbers greater than 0, X1≤8, X2≤12, X3≤24, and X4≤42.
[0053] Optionally, X1≤X2≤X3≤X4.
[0054] For example, X1 may be one of the following: 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5 or 8.
[0055] For example, X2 may be one of the following: 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5,
10, 10.5, 11, 11.5 or 12.
[0056] For example, X3 may be one of the following: 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5,
10, 10.5, 11, 11.5, 12, 12.5, 13, 13.5, 14, 14.5, 15, 15.5, 16, 16.5, 17, 17.5, 18, 18.5, 19, 19.5, 20, 20.5, 21, 21.5, 22,
22.5, 23, 23.5 or 24.
[0057] For example, X4 may be one of the following: 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 6.5, 7, 7.5, 8, 8.5, 9,
9.5, 10, 10.5, 11, 11.5, 12, 12.5, 13, 13.5, 14, 14.5, 15, 15.5, 16, 16.5, 17, 17.5, 18, 18.5, 19, 19.5, 20, 20.5, 21, 21.5,
22, 22.5, 23, 23.5, 24, 24.5, 25, 25.5, 26, 26.5, 27, 27.5, 28, 28.5, 29, 29.5, 30, 30.5, 31, 31.5, 32, 32.5, 33, 33.5, 34,
34.5, 35, 35.5, 36, 36.5, 37, 37.5, 38, 38.5, 39, 39.5, 40, 40.5, 41, 41.5 or 42.
[0058] Optionally, X1, X3, and X4 are positive integers, and X2 is a positive integer or a positive non-integer.
[0059] Optionally, the first time interval has a plurality of values. For example, X1, X2, X3, and X4 in Table 1 may meet
at least one of the following conditions: X1≤X2≤23X1, X2≤X3≤23X2, and X3≤X4≤23X3. The foregoing formulas are
respectively used to indicate that a value range of X2 may be from X1 to 23X1, a value range of X3 may be from X2 to
23X2, and a value range of X4 may be from X3 to 23X3.
[0060] In some other embodiments, X1, X2, X3, and X4 in Table 1 may meet at least one of the following conditions:
X1≤A310 or A39, X1≤B313, X1≤C325, and X1≤D343, where A, B, C, and D are positive numbers greater than 0 and
less than or equal to 1.
[0061] In this embodiment of this application, the value of the first time interval is limited, so that the terminal device
can send the SRS in time based on the first time interval. In this way, the network device more accurately allocates a
downlink resource, thereby improving the system resource usage efficiency and the communication efficiency.
[0062] In an example, the value of the first time interval may meet at least one of the following: X1≤3, X2≤4.5, and X3≤9.
[0063] In an example, the value of the first time interval may meet at least one of the following: X1≤5, X2≤5.5, and X3≤11.
[0064] Optionally, the value of the first time interval may meet at least one of the values shown in Table 2.

[0065] It should be noted that the subcarrier spacings of 15 kHz, 30 kHz, 60 kHz, and 120 kHz in this embodiment of
this application may also be replaced with index numbers. For example, 0 represents the subcarrier spacing of 15 kHz,
1 represents the subcarrier spacing of 30 kHz, 2 represents the subcarrier spacing of 60 kHz, and 3 represents the
subcarrier spacing of 120 kHz.
[0066] Optionally, some items in Table 1 and Table 2 may be recombined to form a new table. The first time interval
may be determined in the new table. The new table may include, for example, a part of Table 1 or a part of Table 2, for
example, include content of one row, two rows, and three rows in Table 1. Or include content of one row, two rows, or
three rows in Table 2. Alternatively, some items in Table 1 or Table 2 are recombined. Alternatively, the new table may

Table 1

Subcarrier spacing (Unit: kHz) First time interval (Unit: symbol)

15 X1

30 X2

60 X3

120 X4

Table 2

Subcarrier spacing (Unit: kHz) First time interval (Unit: symbol)

15 5

30 7

60 13

120 22
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indicate a correspondence between some subcarrier spacings and the first time interval. The subcarrier spacing may
be, for example, one or more of 15 kHz, 30 kHz, 60 kHz, or 120 kHz.
[0067] The plurality of candidate first time intervals may include the first time intervals shown in Table 1 and Table 2.
Optionally, the plurality of candidate first time intervals may also include a first time interval shown in Table 3. In other
words, the candidate first time interval may include a candidate first time interval different from the first time interval
limited in S202. Alternatively, the candidate first time interval may be another candidate first time interval. This is not
limited in this embodiment of this application. Optionally, in some embodiments, the terminal device may alternatively
select the first time interval from Table 3, to send the SRS.

[0068] It should be noted that, in this embodiment of this application, the subcarrier spacing corresponding to the first
time interval may include one or more of 15 kHz, 30 kHz, 60 kHz, and 120 kHz, or may include another subcarrier
spacing, for example, 240 kHz. The first time intervals in Table 1 and Table 2 may be considered as relatively short first
time intervals, and the first time intervals in Table 3 may be considered as relatively long first time intervals. A relatively
short first time interval may support only some subcarrier spacings. For example, the relatively short first time interval
may support only subcarrier spacings of 15 kHz, 30 kHz, and 60 kHz, or the relatively short first time interval may support
only subcarrier spacings of 30 kHz and 60 kHz, or the relatively short first time interval may support only subcarrier
spacings 15 kHz and 30 kHz. It may be understood that, in this case, the another subcarrier spacing does not support
the relatively short first time interval, so that the another subcarrier spacing may use the relatively long first time interval.
For example, a value shown in Table 3 or greater than that shown in Table 3 may be used as the first time interval.
[0069] In some examples, the terminal device may support a plurality of types of services, for example, enhanced
mobile broadband (enhanced mobile broadband, eMBB), ultra-reliable low latency communication (ultra reliable and
low latency communications, URLLC), and massive machine type communications (massive machine type communi-
cations, mMTC). The plurality of different types of services may include a latency-sensitive service, for example, a uRLLC
service, or may include a latency-insensitive service. Therefore, for different types of services, the terminal device is not
required to always quickly send the SRS. Therefore, the terminal device may determine an appropriate first time interval
in the plurality of candidate first time intervals to send the SRS, to design a flexible method for sending the SRS. In
addition, by using a dynamic SRS notification method, when the terminal device does not need to feed back the SRS
in time, the terminal device may perform calculation slowly, to save power of the terminal device and save hardware
resources of the terminal device.
[0070] In this embodiment of this application, the plurality of candidate first time intervals may be preconfigured or
predefined for the first subcarrier spacing. The terminal device may select the appropriate first time interval from the
plurality of candidate first time intervals based on the DCI and/or the higher layer signaling, and determine, based on
the first time interval, whether to send the SRS, thereby improving flexibility of sending the SRS.
[0071] Optionally, the first subcarrier spacing may be used to determine a corresponding first time interval. For example,
the corresponding first time interval may be determined in Table 1 to Table 3 based on the first subcarrier spacing.
[0072] It should be noted that a smaller subcarrier spacing indicates longer absolute duration corresponding to the
first time interval corresponding to the subcarrier spacing. Therefore, a lower processing capability requirement is imposed
on the terminal device.
[0073] Optionally, in some examples, the first subcarrier spacing is a smaller value of a subcarrier spacing correspond-
ing to the PDCCH and a subcarrier spacing corresponding to the SRS.
[0074] Optionally, in some examples, the first time interval meets the following conditions: the first time interval is less
than or equal to a time interval between the last symbol of a PDSCH indicated by the DCI and the first symbol of a first
uplink channel, where the first uplink channel is used to carry HARQ feedback information corresponding to the PDSCH
indicated by the DCI; and the first subcarrier spacing is any one of the following: the 15kHz subcarrier spacing, the 30kHz
subcarrier spacing, the 60kHz subcarrier spacing, or the 120kHz subcarrier spacing.
[0075] If the information in the PDSCH is correctly decoded and received, the HARQ feedback information may feed
back an acknowledgement (acknowledgement, ACK) signal. If the information in the PDSCH is incorrectly decoded and
received, the HARQ feedback information may feed back a negative acknowledgment (negative acknowledgment, NACK)

Table 3

Subcarrier spacing (Unit: kHz) First time interval (Unit: symbol)

15 10 or 9

30 13

60 25

120 43
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signal. The HARQ feedback information may include ACK and/or NACK information corresponding to a plurality of
PDSCHs. After receiving the NACK signal, the network device may retransmit the PDSCH that is incorrectly decoded.
[0076] Further, in some examples, the first time interval meets the following condition: the first time interval corre-
sponding to the first subcarrier spacing is less than or equal to a third time interval corresponding to the first subcarrier
spacing, where the third time interval is less than or equal to the time interval between the last symbol of the PDSCH
indicated by the DCI and the first symbol of the first uplink channel.
[0077] In some examples, the third time interval may be a process time 1, and the process time 1 may be represented
by using the following formula (1): 

where Tproc,1 indicates the process time 1.
[0078] A value of N1 may be determined based on the following Table 4 and Table 5. The corresponding N1 may be
determined in Table 4 and Table 5 based on the first subcarrier spacing and different processing capabilities of the
terminal device.
[0079] For example, d1,1 and d1,2 are integers greater than or equal to 0. For example, d1,1=0 or 1, d1,2=0, 1, 2, 3, 4 or 5.
[0080] The constant κ is 64.
[0081] Tc represents a time unit (time units), where Tc = 1/ (Δfmax ·Nf) , Δfmax = 480.103 Hz, and Nf=4096.
[0082] m represents a value corresponding to the subcarrier spacing. For example, 0 indicates the 15kHz subcarrier
spacing, 1 indicates the 30kHz subcarrier spacing, 2 indicates the 60kHz subcarrier spacing, and 3 indicates the 120kHz
subcarrier spacing.
[0083] Optionally, in an example, the value of N1 may meet at least one of the values shown in Table 4 and Table 5.
A PDSCH processing capability of the terminal device in Table 4 is different from a PDSCH processing capability of the
terminal device in Table 5. Table 4 and Table 5 include a case in which there is an additional PDSCH demodulation
reference signal configuration and a case in which there is no additional PDSCH demodulation reference signal config-
uration. The case in which there is an additional PDSCH demodulation reference signal configuration means that there
may be DMRSs that occupy two inconsecutive symbols; and the case in which there is no additional PDSCH demodulation
reference signal configuration means that there is only a DMRS that occupies one or two consecutive symbols.

[0084] In some other examples, the third time interval may alternatively be N1 in Table 4 and Table 5. Optionally, in
some examples, N1 may be understood as a shortest time interval required by the terminal device from receiving the

Table 4

Subcarrier spacing 
(Unit: kHz)

N1 (Unit: symbol) PDSCH processing capability 1

No additional PDSCH demodulation 
reference signal configuration

Additional PDSCH demodulation reference 
signal configuration

15 8 13

30 10 13

60 17 20

120 20 24

Table 5

Subcarrier spacing 
(Unit: kHz)

N1 (Unit: symbol)

PDSCH processing capability 2

No additional PDSCH demodulation 
reference signal configuration

Additional PDSCH demodulation reference 
signal configuration

15 3 13

30 4.5 13

60 9 20
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PDSCH to sending the HARQ feedback information corresponding to the PDSCH.
[0085] In some other examples, the first time interval meets the following condition: the first time interval is less than
or equal to a time interval between the last symbol of the PDCCH and the first symbol of a second uplink channel, where
the second uplink channel is used to carry a PUSCH indicated by the DCI.
[0086] Further, in some examples, the first time interval meets the following condition: the first time interval corre-
sponding to the first subcarrier spacing is less than or equal to a fourth time interval corresponding to the first subcarrier
spacing, where the fourth time interval is less than or equal to the time interval between the last symbol of the PDCCH
and the first symbol of the second uplink channel, where the second uplink channel is used to carry the PUSCH indicated
by the DCI.
[0087] In some examples, the fourth time interval may be a process time 2, and the process time 2 may be represented
by using the following formula (2): 

where Tproc_2 indicates the process time 2.
[0088] A value of N2 may be determined based on the following Table 6 and Table 7. The corresponding N2 may be
determined in Table 6 and Table 7 based on the first subcarrier spacing and different processing capabilities of the
terminal device.
[0089] For example, d2,1 and d2,2 are integers greater than or equal to 0. d2,1 is equal to switching time of frequency
domain in transmission, otherwise d2,1 =0. For example, d2,1=0 or 1, and d2,2= 0 or 1.
[0090] The constant κ is 64.
[0091] Tc represents the time unit (time units), where Tc = 1/ (Δfmax ·Nf), Δfmax = 480.103 Hz, and Nf=4096.
[0092] m represents the value corresponding to the subcarrier spacing. For example, 0 indicates the 15kHz subcarrier
spacing, 1 indicates the 30kHz subcarrier spacing, 2 indicates the 60kHz subcarrier spacing, and 3 indicates the 120kHz
subcarrier spacing.
[0093] Optionally, in an example, the value of N2 may meet at least one of the values shown in Table 6 and Table 7.
A PDSCH processing capability of the terminal device in Table 6 is different from a PDSCH processing capability of the
terminal device in Table 7.

[0094] In some other examples, the fourth time interval may alternatively be N2 in Table 6 and Table 7. Optionally, N2
may be understood as a shortest time interval from receiving the PDCCH to sending the second uplink channel by the
terminal device.
[0095] FIG. 3 is a schematic diagram of a scenario of sending an SRS according to an embodiment of this application.
FIG. 3 is a schematic diagram of sending the SRS and HARQ feedback information. As shown in FIG. 3, in a downlink
transmission process, a network device may send DCI, and instruct, by using the DCI, the network device to transmit
downlink data by using a PDSCH. The DCI may further indicate a resource used by a terminal device to send HARQ
feedback information corresponding to the PDSCH.

Table 6

Subcarrier spacing (Unit: kHz) N2 (Unit: symbol) PUSCH processing capability 1

15 10

30 12

60 23

120 36

Table 7

Subcarrier spacing (Unit: kHz) N2 (Unit: symbol) PUSCH processing capability 2

15 5

30 5.5

60 11
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[0096] It is assumed that the network device in FIG. 3 obtains downlink channel quality based on the SRS. For example,
FIG. 3 may be a TDD system. It can be learned from FIG. 3 that, if a third time interval is greater than or equal to a first
time interval, that is, assuming that the network device first receives the HARQ feedback information and then receives
the SRS, the following two cases exist. In a first case, after receiving the HARQ feedback information, the network device
waits for a period of time to receive the SRS, and after receiving the SRS, the network device retransmits the downlink
data or transmits new downlink data based on the SRS. Although an accurate SRS can be used to improve system
efficiency, an extra latency is introduced, and latency-sensitive services, such as a uRLLC service, are affected. In a
second case, after receiving the HARQ feedback information, the network device immediately retransmits the downlink
data or transmits new downlink data. However, the network device does not wait for a latest SRS. Consequently, system
transmission efficiency is affected because information of a previous SRS that is used is not accurate enough.
[0097] In this embodiment of this application, the first time interval corresponding to the first subcarrier spacing is less
than or equal to a third time interval corresponding to the first subcarrier spacing. For example, the third time interval
may be the process time 1 or N1, so that the network device can allocate a resource based on the SRS sent in time,
thereby improving resource allocation efficiency.
[0098] Optionally, in some examples, the DCI or the higher layer signaling may include at least one piece of the
following information: a time interval between a slot in which a PDSCH indicated by the DCI is located and a slot in which
the HARQ feedback information is located, a start symbol and/or a time length of a time domain resource of the PDSCH
indicated by the DCI, and a time length of a time domain resource of the SRS and a quantity of resource groups of the SRS.
[0099] Alternatively, the at least one piece of information may be carried in the DCI or the higher layer signaling, or
may be carried in another type of signaling. This is not limited in this embodiment of this application.
[0100] In this embodiment of this application, the DCI may include the one or more of information, so that the terminal
device sends the SRS based on the information included in the DCI, and the terminal device can flexibly send various
SRSs, thereby improving communication efficiency.
[0101] Optionally, the determining, based on the DCI and/or higher layer signaling, a first time interval in a plurality of
candidate first time intervals corresponding to a first subcarrier spacing may include directly indicating the first time
interval by the DCI and/or the higher layer signaling. For example, the DCI or the higher layer signaling may include
indication information, where the indication information is used to indicate a corresponding first time interval for sending
the SRS. The terminal device may directly determine, based on the indication information, the corresponding first time
interval for sending the SRS. Alternatively, a table corresponding to a plurality of first time intervals may be predefined
in a protocol, for example, Table 1 and Table 2. The network device may notify the terminal device of the subcarrier
spacing by using the higher layer signaling. Further, the network device instructs, by using the DCI, the terminal device
to select one of the tables corresponding to the plurality of first time intervals.
[0102] Optionally, in some examples, the terminal device determines the first time interval when at least one of the
following conditions is met: a time interval between a slot in which the PDSCH indicated by the DCI is located and a slot
in which the HARQ feedback information is located is less than or equal to a first threshold; a time length of a time
domain resource of the PDSCH indicated by the DCI is less than or equal to a second threshold; a time length of a time
domain resource of the PUSCH indicated by the DCI is less than or equal to a third threshold; a time length of a time
domain resource of the SRS is less than or equal to a fourth threshold; and a quantity of resource groups of the SRS is
less than or equal to a fifth threshold.
[0103] Optionally, the terminal device determines the first time interval may include: the terminal device determines
to use a relatively short first time interval. For example, the terminal device determines to use the first time interval limited
in S202, or determines to use the first time interval shown in Table 1 or Table 2.
[0104] The first threshold to the fifth threshold are not limited in this embodiment of this application. The first threshold
to the fifth threshold may be predefined, or may be values configured by the network device for the terminal device by
using the higher layer signaling, or may be values obtained in another manner. The first threshold to the fifth threshold
may be integers greater than or equal to 0. The terminal device may obtain, by using the DCI, information used to
determine the first time interval, or may obtain, in another manner, for example, by using the higher layer signaling,
information used to determine the first time interval. This is not limited in this embodiment of this application.
[0105] In this embodiment of this application, the terminal device may determine the first time interval based on at
least one of the information included in the DCI or the higher layer signaling, or the terminal device determines, based
on at least one of the plurality of pieces of information, to send the SRS based on the first time interval, thereby improving
the communication efficiency.
[0106] The following continues to describe various manners of determining the first time interval by the terminal device
with reference to examples. In this embodiment of this application, the information about the first time interval may be
determined by using the DCI, the higher layer signaling, or another type of signaling indication. The following example
is described by using an example in which the DCI indicates the information for determining the first time interval.
[0107] In a first manner, if the time interval between the slot in which the PDSCH indicated by the DCI is located and
the slot in which the HARQ feedback information is located is less than or equal to the first threshold, it may be considered
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that the network device requires the terminal device to quickly send the SRS. In other words, it may be considered that
a current transmission service is relatively sensitive to time. Therefore, a shorter first time interval should be used to
send the SRS, to improve system resource efficiency. It may be understood that the terminal device may determine the
first time interval based on the time interval between the slot in which the PDSCH indicated by the DCI is located and
the slot in which the HARQ feedback information is located. In an example, the DCI may include first field information,
to indicate the time interval between the slot in which the PDSCH is located and the slot in which the HARQ feedback
information is located. In an example, the DCI may include first field information, to indicate the time interval between
the slot in which the PDSCH is located and the slot in which the HARQ feedback information is located. For example,
the slot in which the PDSCH is located is a slot n. If the first field information indicates k, it indicates that the slot in which
the HARQ feedback information is located is a slot n+k. It may be understood that the time interval between the slot in
which the PDSCH indicated by the DCI is located and the slot in which the HARQ feedback information is located may
be a time interval between a start time of the slot in which the PDSCH indicated by the DCI is located and a start time
of the slot in which the HARQ feedback information is located, or may be an index difference between an index of the
slot in which the PDSCH indicated by the DCI is located and an index of the slot in which the HARQ feedback information
is located. This is not limited in this application.
[0108] For example, if the time interval between the slot in which the PDSCH indicated by the DCI is located and the
slot in which the HARQ feedback information is located is less than or equal to the first threshold, the first time interval
in Table 1 or Table 2 is determined. Otherwise, the terminal device may determine another first time interval, and the
another first time interval may be greater than the first time interval in Table 1 and Table 2, for example, the first time
interval in Table 3. In another example, if the terminal device uses the PDSCH processing capability 2 (referring to Table
5), and the first field information indicates that k is 0, it is determined that the relatively short first time interval is used.
For example, the first time interval in Table 1 or Table 2 may be used to send the SRS. In other words, when a PDSCH
processing capability of the terminal device is relatively strong, the relatively short first time interval may be used.
[0109] In a second manner, if the time length of the time domain resource of the PDSCH indicated by the DCI is less
than or equal to the second threshold, it may be considered that the network device requires the terminal device to
quickly receive the PDSCH. Generally, an urgent service is a small-packet service, and only a relatively short time
domain resource is required for quick transmission. In other words, it may be considered that a current transmission
service is relatively sensitive to time. Therefore, a shorter first time interval should be used to send the SRS. In this way,
the network device can allocate a resource based on the SRS, thereby improving the system resource efficiency. In this
scenario, the terminal device may determine the first time interval based on the time length of the time domain resource
of the PDSCH indicated by the DCI. The time length of the time domain resource of the PDSCH may be determined
based on PDSCH time domain indication information in the DCI, or may be determined in a predefined manner. For
example, the DCI may include second field information to the time length of the time domain resource of the PDSCH
indicated by the DCI. For example, the time length of the time domain resource of the PDSCH may be one of the following:
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, and 14.
[0110] For example, if the time length of the time domain resource of the PDSCH is less than or equal to the second
threshold, the relatively short first time interval is determined, for example, the first time interval in Table 1 or Table 2 is
determined. Otherwise, the terminal device may determine another first time interval, and the another first time interval
may be greater than the first time interval in Table 1 and Table 2, for example, the first time interval in Table 3. For
example, it is assumed that the second threshold is 7. If the time length of the time domain resource of the PDSCH is
less than or equal to 7, the terminal device may determine the first time interval in Table 1 and Table 2. Otherwise, if
the time length of the time domain resource of the PDSCH is greater than 7, the terminal device may determine the first
time interval in Table 3.
[0111] In a third manner, if the time length of the time domain resource of the PUSCH indicated by the DCI is less
than or equal to the third threshold, it may be considered that the network device requires the terminal device to quickly
send the PUSCH. In other words, it may be considered that a current transmission service is relatively sensitive to time.
Therefore, a shorter first time interval should be used to send the SRS. In this way, the network device can allocate a
resource based on the SRS, thereby improving the system resource efficiency. For example, if the time length of the
time domain resource of the PUSCH indicated by the DCI is less than or equal to the third threshold, it is determined to
use the first time interval in Table 1 or Table 2 to send the SRS. Otherwise, the terminal device may determine another
first time interval, and the another first time interval may be greater than the first time interval in Table 1 and Table 2,
for example, the first time interval in Table 3. For example, if the third threshold is 2, the time length of the time domain
resource of the PUSCH indicated by the DCI is less than or equal to 2, the first time interval in Table 1 or Table 2 is
determined. If the time length of the time domain resource of the PUSCH indicated by the DCI is less than or equal to
2, the first time interval in Table 3 is determined.
[0112] In a fourth manner, if a time length of a time domain resource of the SRS is less than or equal to the fourth
threshold, it may be considered that the network device requires the terminal device to quickly send the SRS. Generally,
an urgent service is a small-packet service, and only a relatively short time domain resource is required for quick
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transmission. In other words, it may be considered that a current transmission service is relatively sensitive to time.
Therefore, a shorter first time interval should be used to send the SRS. In this way, the network device can allocate a
resource based on the SRS, thereby improving the system resource efficiency.
[0113] For example, if the time length of the time domain resource of the SRS is less than or equal to the fourth
threshold, the relatively short first time interval is determined, for example, the first time interval in Table 1 and Table 2
is determined. Otherwise, the terminal device may determine another first time interval, and the another first time interval
may be greater than the first time interval in Table 1 and Table 2, for example, the first time interval in Table 3. For
example, it is assumed that the fourth threshold is 7. If the time length of the time domain resource of the SRS is less
than or equal to 7, the terminal device may determine the first time interval in Table 1 and Table 2. Otherwise, if the time
length of the time domain resource of the SRS is greater than 7, the terminal device may determine the first time interval
in Table 3.
[0114] In a fifth manner, if the quantity of resource groups of the SRS is less than or equal to the fifth threshold, it may
be considered that the network device requires the terminal device to quickly send the SRS. Generally, an urgent service
is a small-packet service, and only a relatively short time domain resource is required for quick transmission. In other
words, it may be considered that a current transmission service is relatively sensitive to time. Therefore, a shorter first
time interval should be used to send the SRS. In this way, the network device can allocate a resource based on the
SRS, thereby improving the system resource efficiency.
[0115] For example, if the quantity of resource groups of the SRS is less than or equal to the fifth threshold, the
relatively short first time interval is determined, for example, the first time interval in Table 1 and Table 2 is determined.
Otherwise, the terminal device may determine another first time interval, and the another first time interval may be greater
than the first time interval in Table 1 and Table 2, for example, the first time interval in Table 3. For example, it is assumed
that the fifth threshold is 3. If the quantity of resource groups of the SRS is less than or equal to 3, the terminal device
may determine the first time interval in Table 1 and Table 2. Otherwise, if the quantity of resource groups of the SRS is
greater than 3, the terminal device may determine the first time interval in Table 3.
[0116] In a sixth manner, when a radio network temporary identifier (radio network temporary identifier, RNTI) used
to scramble the DCI is a first RNTI, the terminal device may determine the first time interval, where modulation and
coding scheme MCS information in the DCI scrambled by using the first RNTI corresponds to a first MCS table, and the
first MCS table includes one piece of MCS information whose spectral efficiency is 0.0586. For example, the terminal
device may determine the first time interval in Table 1 to Table 5.
[0117] Optionally, another RNTI identifier may alternatively be used to indicate the first time interval to the terminal
device.
[0118] In this embodiment of this application, the terminal device may determine the first time interval based on a type
of RNTI used to scramble the DCI. In other words, the type of RNTI used to scramble the DCI may implicitly indicate
the first time interval, thereby improving the communication efficiency.
[0119] The first MCS table may be Table 8 or Table 9 shown below. It can be learned that an MCS index corresponding
to the spectral efficiency of 0.0586 in Table 8 or Table 9 is 0. The foregoing is merely an example. In another example,
the MCS information including the spectral efficiency of 0.0586 may alternatively be represented in another form. This
is not limited in this embodiment of this application.
[0120] In some examples, a value of q in Table 9 may be 1 or 2 based on the higher layer signaling. The first RNTI
may be referred to as a modulation and coding scheme cell radio network temporary identifier (modulation and coding
scheme cell radio network temporary identifier, MCS-C-RNTI), or another identifier name may be used. This is not limited
in this application. The MCS-C-RNTI may indicate lower spectral efficiency, that is, the MCS-C-RNTI may be applied to
highly reliable transmission. Therefore, the DCI scrambled by using the first RNTI may implicitly notify the terminal device
that an SRS triggered by the DCI is important or urgent. Therefore, the SRS needs to be sent based on the shorter first
time interval. For example, the first time interval in Table 1 or Table 2 is used.

Table 8

MCS index IMCS Modulation order Qm Target coding rate Rx [1024] Spectrum efficiency

0 2 30 0.0586

1 2 40 0.0781

2 2 50 0.0977

3 2 64 0.1250

4 2 78 0.1523

5 2 99 0.1934
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(continued)

MCS index IMCS Modulation order Qm Target coding rate Rx [1024] Spectrum efficiency

6 2 120 0.2344

7 2 157 0.3066

8 2 193 0.3770

9 2 251 0.4902

10 2 308 0.6016

11 2 379 0.7402

12 2 449 0.8770

13 2 526 1.0273

14 2 602 1.1758

15 4 340 1.3281

16 4 378 1.4766

17 4 434 1.6953

18 4 490 1.9141

19 4 553 2.1602

20 4 616 2.4063

21 6 438 2.5664

22 6 466 2.7305

23 6 517 3.0293

24 6 567 3.3223

25 6 616 3.6094

26 6 666 3.9023

27 6 719 4.2129

28 6 772 4.5234

29 2 Reserved (reserved)

30 4 Reserved

31 6 Reserved

Table 9

MCS index IMcs Modulation order Qm Target coding rate Rx [1024] Spectrum efficiency

0 q 60/q 0.0586

1 q 80/q 0.0781

2 q 100/q 0.0977

3 q 128/q 0.1250

4 q 156/q 0.1523

5 q 198/q 0.1934

6 2 120 0.2344

7 2 157 0.3066
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[0121] In a seventh manner, when service reliability is learned, the terminal device may alternatively determine the
first time interval based on the service reliability. For example, if a service corresponding to the terminal device requires
a block error rate (block error rate, BLER) of less than 0.00001, it may be considered that the DCI implicitly notifies the
terminal device that the SRS triggered by the DCI is important or urgent. Therefore, the SRS needs to be sent based
on the shorter first time interval. For example, the first time interval in Table 1 or Table 2 is used.
[0122] In an eighth manner, if the search space in which the DCI is located is user-dedicated search space, the first
time interval may be determined. Alternatively, the search space in which the DCI is located may implicitly indicate the
first time interval. For example, if the search space in which the DCI is located is the user-dedicated search space, it is
determined to use the first time interval in Table 1 or Table 2 to send the SRS. If the search space in which the DCI is
located is common search space, the terminal device may determine another first time interval, and the another first
time interval may be greater than the first time interval in Table 1 and Table 2. For example, the another first time interval
may be the first time interval in Table 3.
[0123] It may be understood that the first manner to the eighth manner may be separately used to determine the first
time interval, or two or more manners may be used to jointly determine the first time interval.
[0124] Optionally, the terminal device may send first capability indication information to the network device, where the
first capability indication information is used to indicate whether the terminal device has a capability of supporting the
first time interval or not. For example, the terminal device may report, to the network device, that the terminal device
supports the first time intervals in some or all of the tables in Table 1 and Table 2, or report, to the network device, that
the terminal device does not support the first time intervals in some or all of the tables in Table 1 and Table 2.

(continued)

MCS index IMcs Modulation order Qm Target coding rate Rx [1024] Spectrum efficiency

8 2 193 0.3770

9 2 251 0.4902

10 2 308 0.6016

11 2 379 0.7402

12 2 449 0.8770

13 2 526 1.0273

14 2 602 1.1758

15 2 679 1.3262

16 4 378 1.4766

17 4 434 1.6953

18 4 490 1.9141

19 4 553 2.1602

20 4 616 2.4063

21 4 658 2.5703

22 4 699 2.7305

23 4 772 3.0156

24 6 567 3.3223

25 6 616 3.6094

26 6 666 3.9023

27 6 772 4.5234

28 q Reserved

29 2 Reserved

30 4 Reserved

31 6 Reserved
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[0125] In this embodiment of this application, the terminal device reports, to the network device, whether the terminal
device has the capability of supporting the first time interval or not, so that the network device allocates a resource to
the terminal device based on the reported capability of supporting the first time interval, thereby improving the commu-
nication efficiency.
[0126] Optionally, the terminal device may receive configuration information, where the configuration information is
used to configure the terminal device to be capable of using the first time interval to send the SRS. For example, the
terminal device is configured to be capable of sending the SRS based on a table including the first time interval. Optionally,
the terminal device may send the first capability indication information to the network device before the terminal device
receives the configuration information sent by the network device, to report to the network device that the terminal device
supports the first time interval.
[0127] In this embodiment of this application, the terminal device can receive the configuration information, to indicate
that the terminal device can send the SRS by using the first time interval, thereby improving the communication efficiency.
[0128] The foregoing describes the methods for sending an SRS in the embodiments of this application with reference
to FIG. 1 to FIG. 3. The following describes apparatuses in the embodiments of this application with reference to FIG.
4 to FIG. 7.
[0129] FIG. 4 is a schematic block diagram of a communications apparatus 400 according to an embodiment of this
application. The communications apparatus 400 can perform the steps performed by the terminal device in the method
in FIG. 2. To avoid repetition, details are not described herein again. The communications apparatus 400 may be the
terminal device or may be a chip applied to the terminal device. The communications apparatus 400 includes:

a receiving unit 410, configured to receive DCI on a PDCCH, where the DCI includes first indication information,
and the first indication information is used to trigger the terminal device to send an SRS; and
a determining unit 420, configured to determine, based on the DCI and/or higher layer signaling, a first time interval
in a plurality of candidate first time intervals corresponding to a first subcarrier spacing, where the first time interval
is used to determine whether the first indication information is valid; the first subcarrier spacing is one of the following
plurality of subcarrier spacings: a 15kHz subcarrier spacing, a 30kHz subcarrier spacing, a 60kHz subcarrier spacing,
and a 120kHz subcarrier spacing; and a correspondence between the first subcarrier spacing and the first time
interval meets at least one of the following conditions: a first time interval corresponding to the 15kHz subcarrier
spacing is less than or equal to eight symbols, a first time interval corresponding to the 30kHz subcarrier spacing
is less than or equal to 12 symbols, a first time interval corresponding to the 60kHz subcarrier spacing is less than
or equal to 24 symbols, and a first time interval corresponding to the 120kHz subcarrier spacing is less than or equal
to 42 symbols.

[0130] FIG. 5 is a schematic block diagram of a communications apparatus 500 according to an embodiment of this
application. The communications apparatus 500 can perform the steps performed by the network device in the method
in FIG. 2. To avoid repetition, details are not described herein again. The communications apparatus 500 may be the
network device or may be a chip applied to the network device. The communications apparatus 500 includes:

a sending unit 510, configured to send DCI to a terminal device on a PDCCH, where the DCI includes first indication
information, the first indication information is used to trigger the terminal device to send an SRS, and the DCI and/or
higher layer signaling is further used to instruct to determine a first time interval in a plurality of candidate first time
intervals corresponding to a first subcarrier spacing, where the first time interval is used to determine whether the
first indication information is valid; the first subcarrier spacing is one of the following plurality of subcarrier spacings:
a 15kHz subcarrier spacing, a 30kHz subcarrier spacing, a 60kHz subcarrier spacing, and a 120kHz subcarrier
spacing; and a correspondence between the first subcarrier spacing and the first time interval meets at least one
of the following conditions: a first time interval corresponding to the 15kHz subcarrier spacing is less than or equal
to eight symbols, a first time interval corresponding to the 30kHz subcarrier spacing is less than or equal to 12
symbols, a first time interval corresponding to the 60kHz subcarrier spacing is less than or equal to 24 symbols,
and a first time interval corresponding to the 120kHz subcarrier spacing is less than or equal to 42 symbols; and
a receiving unit 520, configured to receive the SRS from the terminal device.

[0131] FIG. 6 is a schematic block diagram of a communications apparatus 600 according to an embodiment of this
application. It should be understood that the communications apparatus 600 can perform the steps performed by the
terminal device in the method in FIG. 2. To avoid repetition, details are not described herein again. The communications
apparatus 600 includes:

a memory 610, configured to store a program;
a communications interface 620, configured to communicate with another device; and
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a processor 630, configured to perform the program in the memory 610, where when the program is performed, the
processor 630 is configured to receive DCI on a PDCCH, where the DCI includes first indication information, and
the first indication information is used to trigger a terminal device to send an SRS; and determine, based on the DCI
and/or higher layer signaling, a first time interval in a plurality of candidate first time intervals corresponding to a first
subcarrier spacing, where the first time interval is used to determine whether the first indication information is valid;
the first subcarrier spacing is one of the following plurality of subcarrier spacings: a 15kHz subcarrier spacing, a
30kHz subcarrier spacing, a 60kHz subcarrier spacing, and a 120kHz subcarrier spacing; and a correspondence
between the first subcarrier spacing and the first time interval meets at least one of the following conditions: a first
time interval corresponding to the 15kHz subcarrier spacing is less than or equal to eight symbols, a first time interval
corresponding to the 30kHz subcarrier spacing is less than or equal to 12 symbols, a first time interval corresponding
to the 60kHz subcarrier spacing is less than or equal to 24 symbols, and a first time interval corresponding to the
120kHz subcarrier spacing is less than or equal to 42 symbols.

[0132] FIG. 7 is a schematic block diagram of a communications apparatus 700 according to an embodiment of this
application. It should be understood that the communications apparatus 700 can perform the steps performed by the
network device in the method in FIG. 2. To avoid repetition, details are not described herein again. The communications
apparatus 700 includes:

a memory 710, configured to store a program;
a communications interface 720, configured to communicate with another device;
a processor 730, configured to perform the program in the memory 710, where when the program is performed, the
processor 730 is configured to send DCI to a terminal device on a PDCCH, where the DCI includes first indication
information, the first indication information is used to trigger the terminal device to send an SRS, and the DCI and/or
higher layer signaling is further used to instruct to determine a first time interval in a plurality of candidate first time
intervals corresponding to a first subcarrier spacing, where the first time interval is used to determine whether the
first indication information is valid; the first subcarrier spacing is one of the following plurality of subcarrier spacings:
a 15kHz subcarrier spacing, a 30kHz subcarrier spacing, a 60kHz subcarrier spacing, and a 120kHz subcarrier
spacing; and a correspondence between the first subcarrier spacing and the first time interval meets at least one
of the following conditions: a first time interval corresponding to the 15kHz subcarrier spacing is less than or equal
to eight symbols, a first time interval corresponding to the 30kHz subcarrier spacing is less than or equal to 12
symbols, a first time interval corresponding to the 60kHz subcarrier spacing is less than or equal to 24 symbols,
and a first time interval corresponding to the 120kHz subcarrier spacing is less than or equal to 42 symbols; and
a receiving unit, configured to receive the SRS from the terminal device.

[0133] A person of ordinary skill in the art may be aware that, in combination with the examples described in the
embodiments disclosed in this specification, units and algorithm steps may be implemented by electronic hardware or
a combination of computer software and electronic hardware. Whether the functions are performed by hardware or
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 beyond the scope of this application.
[0134] It may be clearly understood by a person skilled in the art that, for the purpose of convenient and brief description,
for detailed working processes of the foregoing system, apparatus, and unit, refer to corresponding processes in the
foregoing method embodiments, and details are not described herein again.
[0135] In the several embodiments provided in this application, it should be understood that the disclosed system,
apparatus, and method may be implemented in another manner. For example, the described apparatus embodiments
are merely examples. For example, division into units is merely logical function division and may be other division in
actual implementation. For example, a plurality of 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 through some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in an electrical form, a mechanical
form, or in another form.
[0136] The units described as separate parts may or may not be physically separate, and parts displayed as units
may or may not be physical units, may be located at one position, or may be distributed on a plurality of network units.
Some or all of the units may be selected based on an actual requirement to achieve the objectives of the solutions of
the embodiments.
[0137] In addition, function units in the embodiments of this application may be integrated into one processing unit,
or each of the units may exist alone physically, or two or more units are integrated into one unit.
[0138] When the functions are implemented in a form of a software functional unit and sold or used as an independent
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product, the functions may be stored in a computer-readable storage medium. Based on such an understanding, the
technical solutions of this application essentially, or the part contributing to the prior art, or some of the technical solutions
may be implemented in a form of a software product. The software product is stored in a storage medium, and includes
several instructions for instructing a computer device (which may be a personal computer, a server, or a network device)
to perform all or some of the steps of the methods described in the embodiments of this application. The foregoing
storage medium includes: any medium that can store program code, such as a USB flash drive, a removable hard disk,
a read-only memory (read-only memory, ROM), a random access memory (random access memory, RAM), a magnetic
disk, or an optical disc.
[0139] The foregoing descriptions are merely specific implementations of this application, but are not intended to limit
the protection scope of this application. Any variation or replacement readily figured out by a person skilled in the art
within the technical scope disclosed in this application shall fall within the protection scope of this application. Therefore,
the protection scope of this application shall be subject to the protection scope of the claims.

Claims

1. A method for sending a sounding reference signal SRS, comprising:

receiving downlink control information DCI on a physical downlink control channel PDCCH, wherein the DCI
comprises first indication information, and the first indication information is used to trigger a terminal device to
send an SRS; and
determining, based on the DCI and/or higher layer signaling, a first time interval in a plurality of candidate first
time intervals corresponding to a first subcarrier spacing, wherein the first time interval is used to determine
whether the first indication information is valid; the first subcarrier spacing is one of the following plurality of
subcarrier spacings: a 15kilohertz kHz subcarrier spacing, a 30kHz subcarrier spacing, a 60kHz subcarrier
spacing, and a 120kHz subcarrier spacing; and a correspondence between the first subcarrier spacing and the
first time interval meets at least one of the following conditions: a first time interval corresponding to the 15kHz
subcarrier spacing is less than or equal to eight symbols, a first time interval corresponding to the 30kHz
subcarrier spacing is less than or equal to 12 symbols, a first time interval corresponding to the 60kHz subcarrier
spacing is less than or equal to 24 symbols, and a first time interval corresponding to the 120kHz subcarrier
spacing is less than or equal to 42 symbols.

2. The method according to claim 1, wherein the method further comprises: when a time interval between the last
symbol of the PDCCH and the first symbol in which the SRS is located is greater than or equal to the first time
interval, determining that the first indication information is valid; or
when a time interval between the last symbol of the PDCCH and the first symbol in which the SRS is located is less
than the first time interval, determining that the first indication information is invalid.

3. The method according to claim 1 or 2, wherein the first time interval meets the following condition:

the first time interval is less than or equal to a time interval between the last symbol of a physical downlink
shared channel PDSCH indicated by the DCI and the first symbol of a first uplink channel, wherein the first
uplink channel is used to carry hybrid automatic repeat request HARQ feedback information corresponding to
the PDSCH indicated by the DCI; or
the first time interval corresponding to the first subcarrier spacing is less than or equal to a time interval between
the last symbol of the PDCCH and the first symbol of a first uplink channel, wherein the first uplink channel is
used to carry a physical uplink shared channel PUSCH indicated by the DCI.

4. The method according to any one of claims 1 to 3, wherein the first subcarrier spacing is a smaller value of a
subcarrier spacing corresponding to the PDCCH and a subcarrier spacing corresponding to the SRS.

5. The method according to any one of claims 1 to 4, wherein the determining, based on the DCI and/or higher layer
signaling, a first time interval in a plurality of candidate first time intervals corresponding to a first subcarrier spacing
comprises: determining the first time interval when at least one of the following conditions is met:

a time interval between a slot in which the PDSCH indicated by the DCI is located and a slot in which the HARQ
feedback information is located is less than or equal to a first threshold;
a time length of a time domain resource of the PDSCH indicated by the DCI is less than or equal to a second
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threshold;
a time length of a time domain resource of the PUSCH indicated by the DCI is less than or equal to a third threshold;
a time length of a time domain resource of the SRS is less than or equal to a fourth threshold; and
a quantity of a resource groups of the SRS is less than or equal to a fifth threshold.

6. The method according to any one of claims 1 to 4, wherein the determining, based on the DCI and/or higher layer
signaling, a first time interval in a plurality of candidate first time intervals corresponding to a first subcarrier spacing
comprises:

when a radio network temporary identifier RNTI used to scramble the DCI is a first RNTI, determining the first
time interval, wherein modulation and coding scheme MCS information in the DCI scrambled by using the first
RNTI corresponds to a first MCS table, and the first MCS table comprises one piece of MCS information whose
spectral efficiency is 0.0586.

7. A method for receiving a sounding reference signal SRS, comprising:

sending downlink control information DCI to a terminal device on a physical downlink control channel PDCCH,
wherein the DCI comprises first indication information, the first indication information is used to trigger the
terminal device to send an SRS, and the DCI and/or higher layer signaling is further used to instruct to determine
a first time interval in a plurality of candidate first time intervals corresponding to a first subcarrier spacing,
wherein the first time interval is used to determine whether the first indication information is valid; the first
subcarrier spacing is one of the following plurality of subcarrier spacings: a 15kilohertz kHz subcarrier spacing,
a 30kHz subcarrier spacing, a 60kHz subcarrier spacing, and a 120kHz subcarrier spacing; and a correspond-
ence between the first subcarrier spacing and the first time interval meets at least one of the following conditions:
a first time interval corresponding to the 15kHz subcarrier spacing is less than or equal to eight symbols, a first
time interval corresponding to the 30kHz subcarrier spacing is less than or equal to 12 symbols, a first time
interval corresponding to the 60kHz subcarrier spacing is less than or equal to 24 symbols, and a first time
interval corresponding to the 120kHz subcarrier spacing is less than or equal to 42 symbols; and
receiving the SRS from the terminal device.

8. The method according to claim 7, wherein when a time interval between the last symbol of the PDCCH and the first
symbol in which the SRS is located is greater than or equal to the first time interval, the first indication information
is valid; or
when a time interval between the last symbol of the PDCCH and the first symbol in which the SRS is located is less
than the first time interval, the first indication information is invalid.

9. The method according to claim 7 or 8, wherein the method further comprises: sending the higher layer signaling.

10. The method according to any one of claims 7 to 9, wherein the first time interval meets the following condition:

the first time interval is less than or equal to a time interval between the last symbol of a physical downlink
shared channel PDSCH indicated by the DCI and the first symbol of a first uplink channel, wherein the first
uplink channel is used to carry hybrid automatic repeat request HARQ feedback information corresponding to
the PDSCH indicated by the DCI; or
the first time interval is less than or equal to a time interval between the last symbol of the PDCCH and the first
symbol of a first uplink channel, wherein the first uplink channel is used to carry a physical uplink shared channel
PUSCH indicated by the DCI.

11. The method according to any one of claims 7 to 10, wherein the first subcarrier spacing is a smaller value of a
subcarrier spacing corresponding to the PDCCH and a subcarrier spacing corresponding to the SRS.

12. The method according to any one of claims 7 to 11, wherein the method further comprises: scrambling the DCI by
using a first radio network temporary identifier RNTI, wherein the first RNTI corresponds to the first time interval,
modulation and coding scheme MCS information in the DCI scrambled by using the first RNTI corresponds to a first
MCS table, and the first MCS table comprises one piece of MCS information whose spectral efficiency is 0.0586.

13. A communications apparatus, comprising:
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a receiving unit, configured to receive downlink control information DCI on a physical downlink control channel
PDCCH, wherein the DCI comprises first indication information, and the first indication information is used to
trigger a terminal device to send an SRS; and
a determining unit, configured to determine, based on the DCI and/or higher layer signaling, a first time interval
in a plurality of candidate first time intervals corresponding to a first subcarrier spacing, wherein the first time
interval is used to determine whether the first indication information is valid; the first subcarrier spacing is one
of the following plurality of subcarrier spacings: a 15kilohertz kHz subcarrier spacing, a 30kHz subcarrier spacing,
a 60kHz subcarrier spacing, and a 120kHz subcarrier spacing; and a correspondence between the first subcarrier
spacing and the first time interval meets at least one of the following conditions: a first time interval corresponding
to the 15kHz subcarrier spacing is less than or equal to eight symbols, a first time interval corresponding to the
30kHz subcarrier spacing is less than or equal to 12 symbols, a first time interval corresponding to the 60kHz
subcarrier spacing is less than or equal to 24 symbols, and a first time interval corresponding to the 120kHz
subcarrier spacing is less than or equal to 42 symbols.

14. The apparatus according to claim 13, wherein the determining unit is further configured to: when a time interval
between the last symbol of the PDCCH and the first symbol in which the SRS is located is greater than or equal to
the first time interval, determine that the first indication information is valid; or when a time interval between the last
symbol of the PDCCH and the first symbol in which the SRS is located is less than the first time interval, determine
that the first indication information is invalid.

15. The apparatus according to claim 13 or 14, wherein the first time interval meets the following condition: the first time
interval is less than or equal to a time interval between the last symbol of a physical downlink shared channel PDSCH
indicated by the DCI and the first symbol of a first uplink channel, wherein the first uplink channel is used to carry
hybrid automatic repeat request HARQ feedback information corresponding to the PDSCH indicated by the DCI; or
the first time interval corresponding to the first subcarrier spacing is less than or equal to a time interval between
the last symbol of the PDCCH and the first symbol of a first uplink channel, wherein the first uplink channel is used
to carry a physical uplink shared channel PUSCH indicated by the DCI.

16. The apparatus according to any one of claims 13 to 15, wherein the first subcarrier spacing is a smaller value of a
subcarrier spacing corresponding to the PDCCH and a subcarrier spacing corresponding to the SRS.

17. The apparatus according to any one of claims 13 to 16, wherein the determining unit is specifically configured to
determine the first time interval when at least one of the following conditions is met: a time interval between a slot
in which the PDSCH indicated by the DCI is located and a slot in which the HARQ feedback information is located
is less than or equal to a first threshold; a time length of a time domain resource of the PDSCH indicated by the DCI
is less than or equal to a second threshold; a time length of a time domain resource of the PUSCH indicated by the
DCI is less than or equal to a third threshold; a time length of a time domain resource of the SRS is less than or
equal to a fourth threshold; and a quantity of resource groups of the SRS is less than or equal to a fifth threshold.

18. The apparatus according to any one of claims 13 to 16, wherein the determining unit is specifically configured to:
when a radio network temporary identifier RNTI used to scramble the DCI is a first RNTI, determine the first time
interval, wherein modulation and coding scheme MCS information in the DCI scrambled by using the first RNTI
corresponds to a first MCS table, and the first MCS table comprises one piece of MCS information whose spectral
efficiency is 0.0586.

19. A communications apparatus, comprising:

a sending unit, configured to send downlink control information DCI to a terminal device on a physical downlink
control channel PDCCH, wherein the DCI comprises first indication information, the first indication information
is used to trigger the terminal device to send an SRS, and the DCI and/or higher layer signaling is further used
to instruct to determine a first time interval in a plurality of candidate first time intervals corresponding to a first
subcarrier spacing, wherein the first time interval is used to determine whether the first indication information
is valid; the first subcarrier spacing is one of the following plurality of subcarrier spacings: a 15kilohertz kHz
subcarrier spacing, a 30kHz subcarrier spacing, a 60kHz subcarrier spacing, and a 120kHz subcarrier spacing;
and a correspondence between the first subcarrier spacing and the first time interval meets at least one of the
following conditions: a first time interval corresponding to the 15kHz subcarrier spacing is less than or equal to
eight symbols, a first time interval corresponding to the 30kHz subcarrier spacing is less than or equal to 12
symbols, a first time interval corresponding to the 60kHz subcarrier spacing is less than or equal to 24 symbols,
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and a first time interval corresponding to the 120kHz subcarrier spacing is less than or equal to 42 symbols; and
a receiving unit, configured to receive the SRS from the terminal device.

20. The apparatus according to claim 19, wherein when a time interval between the last symbol of the PDCCH and the
first symbol in which the SRS is located is greater than or equal to the first time interval, the first indication information
is valid; or when a time interval between the last symbol of the PDCCH and the first symbol in which the SRS is
located is less than the first time interval, the first indication information is invalid.

21. The apparatus according to claim 19 or 20, wherein the sending unit is further configured to send the higher layer
signaling.

22. The apparatus according to any one of claims 19 to 21, wherein the first time interval meets the following condition:
the first time interval is less than or equal to a time interval between the last symbol of a physical downlink shared
channel PDSCH indicated by the DCI and the first symbol of a first uplink channel, wherein the first uplink channel
is used to carry hybrid automatic repeat request HARQ feedback information corresponding to the PDSCH indicated
by the DCI; or the first time interval is less than or equal to a time interval between the last symbol of the PDCCH
and the first symbol of a first uplink channel, wherein the first uplink channel is used to carry a physical uplink shared
channel PUSCH indicated by the DCI.

23. The apparatus according to any one of claims 19 to 22, wherein the first subcarrier spacing is a smaller value of a
subcarrier spacing corresponding to the PDCCH and a subcarrier spacing corresponding to the SRS.

24. The apparatus according to any one of claims 19 to 23, wherein the apparatus further comprises a processing unit,
configured to scramble the DCI by using a first radio network temporary identifier RNTI, wherein the first RNTI
corresponds to the first time interval, modulation and coding scheme MCS information in the DCI scrambled by
using the first RNTI corresponds to a first MCS table, and the first MCS table comprises one piece of MCS information
whose spectral efficiency is 0.0586.

25. A communications apparatus, comprising a processor, wherein the processor is connected to a memory, the memory
is configured to store a computer program, and the processor is configured to execute the computer program stored
in the memory, so that the apparatus performs the method according to any one of claims 1 to 6.

26. A communications apparatus, comprising a processor, wherein the processor is connected to a memory, the memory
is configured to store a computer program, and the processor is configured to execute the computer program stored
in the memory, so that the apparatus performs the method according to any one of claims 7 to 12.

27. A computer-readable storage medium, wherein the computer-readable storage medium stores a computer program,
and when the computer program is run, the method according to any one of claims 1 to 6 is implemented.

28. A computer-readable storage medium, wherein the computer-readable storage medium stores a computer program,
and when the computer program is run, the method according to any one of claims 7 to 12 is implemented.

29. A computer program product, wherein the computer program product comprises a computer program, and when
the computer program is run, the method according to any one of claims 1 to 6 or 7 to 12 is implemented.

30. A communications apparatus, comprising a processor and an interface circuit, wherein the interface circuit is con-
figured to: receive a signal from a communications apparatus other than the communications apparatus, and transmit
the signal to the processor or send a signal from the processor to a communications apparatus other than the
communications apparatus; and the processor is configured to implement the method according to any one of claims
1 to 6 or 7 to 12 through a logic circuit or by executing a code instruction.
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