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HARQ PROCESS-BASED DATA TRANSMISSION METHOD AND
TERMINAL

[0001]

TECHNICAL FIELD

[0002] This application relates to the field of communication technologies, and in particular,
to a hybrid automatic repeat request (Hybrid Automatic Repeat request, HARQ) process—based

data transmission method and a terminal.

BACKGROUND

[0003] In a new radio (new radio, NR)—based access to unlicensed spectrum (NR-based access
to unlicensed spectrum, NR-U) technology, a terminal supports a plurality of configured grant
configurations (configured grant configurations, CG configurations) on one activated bandwidth
part (bandwidth part, BWP). The CG configuration represents a resource required for uplink
transmission (that is, uplink data transmission) preconfigured by a network device for the terminal,
and the plurality of CG configurations may share a HARQ process (hamely, a HARQ process).

[0004] The terminal starts to send uplink data by using a HARQ process that is associated with
a CG configuration, and starts a configured grant timer (configured grant timer, CGT) and a
configured grant retransmission timer (configured grant retransmission timer, CGRT) when the
uplink data is successfully sent by using a listen before talk (Listen Before Talk, LBT) mechanism.
The CGT is used to limit total duration of a process of transmitting one piece of uplink data, and
the CGRT is used to limit a transmission interval between retransmissions in the process of
transmitting one piece of uplink data. The process of transmitting one piece of uplink data includes

new transmission and retransmission for the same piece of uplink data. The new transmission
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refers to sending the uplink data for the first time. The retransmission means that the uplink data
is sent each time after the new transmission fails. Both the CGT and the CGRT start timing when
the uplink data is successfully transmitted during the new transmission. When timing duration of
the CGRT is equal to a retransmission duration threshold, or when the terminal receives a negative
acknowledgment (Negative Acknowledgment, NACK) feedback, if it is determined that the CGT
is still performing timing, the terminal performs automatic retransmission on the CG configuration
by using the HARQ process. Similarly, when the terminal performs the retransmission on the CG
configuration by using the HARQ process, the CGRT is started when the uplink data is successfully
sent by using the LBT mechanism. When timing duration of the CGT is equal to a transmission
duration threshold, or when the terminal receives an acknowledgment (Acknowledgment, ACK)
feedback, the CGT is stopped. In this case, the terminal may transmit other uplink data by using
the HARQ process.

[0005] It can be learned that, in the foregoing technology, if the uplink data fails to be
transmitted because an LBT failure occurs when the terminal performs the new transmission by
using the HARQ process, the CGT and the CGRT are not started, and the uplink data is
continuously stored in a buffer (HARQ buffer) of the HARQ process. Because the CGT is not
running, the terminal may use the HARQ process to newly transmit a next piece of uplink data,
and the next piece of uplink data overwrites the uplink data in the HARQ buffer. In this case, a
media access control (media access control, MAC) layer does not send the uplink data to the
network device, and does not send the uplink data any more. In other words, the uplink data can
be retransmitted only by relying on a higher layer.

[0006] To resolve this problem, a pending status of the HARQ process is introduced into an
NR-U system. For the new transmission and the retransmission, when the uplink data is
successfully sent by using the HARQ process, the terminal determines that the HARQ process is
in a not pending status. When the uplink data is not successfully sent by using the HARQ process,
the terminal determines that the HARQ process is in a pending status. In addition, after the HARQ
process is in the pending status, the pending status of the HARQ process is canceled only when
the uplink data is successfully sent or when the buffer of the HARQ process is cleared. In this case,
to avoid discarding of the uplink data, the terminal uses the HARQ process to newly transmit the
next piece of uplink data after determining that the CGRT and the CGT stop timing, and after
determining that the HARQ process is in the not pending status.
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[0007] However, when the HARQ process is initially used, the terminal does not know a status
of the HARQ process, and cannot use the HARQ process for the new transmission. In other words,
there is a lack of an initial status of the HARQ process (that is, the not pending status), and

consequently, the HARQ process cannot be used for the new transmission.

SUMMARY

[0008] Embodiments of this application provide a HARQ process—based data transmission
method and a terminal, to determine an initial status of a HARQ process and further perform new
transmission by using a HARQ process that is in a not pending (not pending) status.

[0009] According to a first aspect, an embodiment of this application provides a HARQ
process—based data transmission method. A terminal may set one or more HARQ processes that
are associated with a first CG configuration on a first bandwidth part BWP to be in a not pending
status. The first CG configuration may include one or more CG configurations configured by a
network device for the terminal on the first BWP. The first BWP is a currently activated BWP of
the terminal. The terminal may send uplink data to the network device by using the HARQ process
that is associated with the first CG configuration and that is in the not pending status.

[0010] According to this solution, for the first CG configuration configured by the network
device for the terminal on the first BWP, the terminal may set the one or more HARQ processes
that are associated with the first CG configuration to be in the not pending status. In this way, an
initial status (that is, the not pending status) of the one or more HARQ processes is set. If the one
or more HARQ processes are in the not pending status, it indicates that the one or more HARQ
processes can be used for new transmission. Therefore, the terminal may perform the new
transmission by using one of the one or more HARQ processes. In this way, the terminal may
perform the new transmission by using a HARQ process whose initial status is the not pending
status.

[0011] Specifically, when receiving first signaling related to a CG configuration, the terminal
may set the one or more HARQ processes that are associated with the first CG configuration to be
in the not pending status. A CG configuration indicated by the first signaling is the first CG
configuration, and the first signaling may include radio resource control (Radio Resource Control,

RRC) signaling and a downlink control information (Downlink Control Information, DCI)
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activation command. The RRC signaling is used to configure and activate the CG configuration
for the terminal. The RRC signaling may be further used to only configure the CG configuration
for the terminal. The DCI activation command is used to activate (initially activate or reactivate)
a CG configuration that has already been configured for the terminal.

[0012] Correspondingly, the first CG configuration may include all CG configurations
configured by the network device for the terminal via the RRC signaling, and all the configured
CG configurations may include activated CG configurations and inactivated CG configurations.
The first CG configuration may further include a CG configuration that is configured and activated
by the network device for the terminal by using the RRC. The first CG configuration may further
include a configured CG configuration that the network device activates (initially activates or
reactivates) for the terminal by using the DCI activation command.

[0013] In other words, in this embodiment of this application, after receiving the first signaling
from the network device, the terminal may determine the first CG configuration based on the first
signaling, and then set the one or more HARQ processes that are associated with the first CG
configuration.

[0014] In a possible design manner of the first aspect, the terminal may receive the DCI
activation command from the network device, where the DCI activation command indicates the
terminal to activate (initially activate or reactivate) a CG configuration, and the activated (initially
activated or reactivated) CG configuration is the first CG configuration. In response to receiving
the DCI activation command, the terminal may set the one or more HARQ processes to be in the
not pending status. Specifically, that the terminal sets the one or more HARQ processes that are
associated with the first CG configuration on the first BWP to be in the not pending status includes:
In response to receiving the DCI activation command from the network device, the terminal sets
the one or more HARQ processes that are associated with the first CG configuration to be in the
not pending status.

[0015] It may be understood that the terminal activates the first CG configuration in response
to the DCI activation command, and the activated first CG configuration may be directly used.
Sending the uplink data by using the available first CG configuration is specifically sending the
uplink data by using a HARQ process that is associated with the first CG configuration. To enable
the terminal to determine the initial statuses of the HARQ processes that are associated with the
currently available first CG configuration, in response to the DCI activation command, the
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terminal may further set the one or more HARQ processes that are associated with the first CG
configuration that the DCI activation command indicates to activate to be in the not pending status.
[0016] In another possible design manner of the first aspect, the terminal may receive the RRC
signaling from the network device. The RRC signaling may be used to configure and activate the
first CG configuration for the terminal, or may be used to only configure the first CG configuration
for the terminal (that is, configure but not activate the first CG configuration). In response to
receiving the RRC signaling, the terminal may set the one or more HARQ processes to be in the
not pending status. Specifically, that the terminal sets the one or more HARQ processes that are
associated with the first CG configuration on the first BWP to be in the not pending status includes:
In response to receiving the RRC signaling from the network device, the terminal sets the one or
more HARQ processes that are associated with the first CG configuration to be in the not pending
status.

[0017] It may be understood that, in response to different RRC signaling, the terminal
configures and activates the first CG configuration on the currently activated first BWP, or only
configures the first CG configuration. Both the configured and activated first CG configuration
and the only configured first CG configuration may be used to send the uplink data. Sending the
uplink data by using the available first CG configuration is specifically sending the uplink data by
using a HARQ process that is associated with the first CG configuration. To enable the terminal to
determine the initial statuses of the HARQ processes that are associated with the currently
available first CG configuration, in response to the RRC signaling, the terminal may further set
the one or more HARQ processes that are associated with the available first CG configuration to
be in the not pending status.

[0018] In another possible design manner of the first aspect, the one or more HARQ processes
that are associated with the first CG configuration may include all HARQ processes that are
associated with the first CG configuration. In other words, the terminal may set all the HARQ
processes that are associated with the first CG configuration to be in the not pending status.
[0019] In another possible design manner of the first aspect, the one or more HARQ processes
that are associated with the first CG configuration may include a part of HARQ processes that are
associated with the first CG configuration.

[0020] Specifically, the one or more HARQ processes that are associated with the first CG
configuration may include: a HARQ process that is one of the HARQ processes that are associated
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with the first CG configuration and that is in a pending status, a first HARQ process that is one of
the HARQ processes that are associated with the first CG configuration, a HARQ process that is
one of the HARQ processes that are associated with the first CG configuration and that is not being
used, or a corresponding HARQ process (namely, a corresponding HARQ process) that is one of
the HARQ processes that are associated with the first CG configuration.

[0021] No uplink grant that is associated with the first HARQ process exists in uplink grant
currently delivered to a HARQ entity, and that no uplink grant that is associated with the first
HARAQ process exists in uplink grant currently delivered to a HARQ entity indicates that the first
HARQ process has not been used by the terminal. The foregoing corresponding HARQ process is
a HARQ process randomly selected by the terminal.

[0022] In another possible design manner of the first aspect, if determining that N consecutive
uplink LBT failures occur on the first BWP, the terminal may clear buffers of all HARQ processes
that are associated with a second CG configuration on the first BWP, or may set all HARQ
processes that are associated with a second CG configuration on the first BWP to be in the not
pending status.

[0023] N>2, and N is a positive integer. The second GG configuration includes all CG
configurations configured by the network device for the terminal on the first BWP, or an activated
CG configuration for the terminal on the first BWP. The second CG configuration may be the same
as the first CG configuration, or may be different from the first CG configuration. After the buffers
of all the HARQ processes that are associated with the second GG configuration are cleared, all
the HARQ processes that are associated with the second GG configuration are in the not pending
status.

[0024] It may be understood that after determining that the N consecutive uplink LBT failures
occur on the first BWP, the terminal may switch from the first BWP to another BWP. Any one or
more HARQ processes that are associated with the second CG configuration (namely, all the CG
configurations configured by the network device for the terminal on the first BWP or the activated
CG configuration for the terminal on the first BWP) on the first BWP may be in the pending status
due to a failure in sending the uplink data. In addition, a CG configuration on the another BWP
that is switched to may also be associated with the any one or more HARQ processes that are in
the pending status due to the failure in sending the uplink data.

[0025] If the any one or more HARQ processes are still in the pending status, the CG
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configuration on the another BWP that is switched to cannot use the any one or more HARQ
processes for the new transmission. To avoid this, in this application, after determining that the N
consecutive uplink LBT failures occur on the first BWP, the terminal may set the any one or more
HARAQ processes that are associated with the second CG configuration on the first BWP to be in
the not pending status, so that the any one or more HARQ processes can be reused for the new
transmission on the another BWP that is switched to.

[0026] In this design manner, after receiving an instruction that is sent by the network device
and that indicates to activate the first BWP, the terminal starts to count a total quantity of uplink
LBT failures that occur on the first BWP. The total quantity of uplink LBT failures that occur on
the first BWP may include a quantity of uplink LBT failures that occur on all uplink transmission
(namely, a process of transmitting all the uplink data) on the first BWP. If the total quantity is equal
to N, the terminal determines that the N consecutive uplink LBT failures occur on the first BWP,
triggers a status of consecutive uplink LBT failures, and clears the buffers of the HARQ processes
that are associated with the second CG configuration on the first BWP, or sets the HARQ processes
that are associated with the second CG configuration on the first BWP to be in the not pending
status.

[0027] In another possible design manner of the first aspect, after determining that the N
consecutive uplink LBT failures occur on the first BWP, the terminal triggers the status of
consecutive uplink LBT failures. When sending a media access control control element (media
access control control element, MAC CE) to the network device, the terminal clears the buffers of
the HARQ processes that are associated with the second CG configuration on the first BWP, or
sets the HARQ processes that are associated with the second CG configuration on the first BWP
to be in the not pending status. The MAC CE includes an LBT failure status indicator bit of a
serving cell in which the terminal is located. This design manner provides a possible occasion for
the terminal to perform "clearing the buftfers of all the HARQ processes that are associated with
the second CG configuration, or setting all the HARQ processes that are associated with the second
CG configuration to be in the not pending status ".

[0028] In another possible design manner of the first aspect, when the terminal is located in a
primary cell or a primary secondary cell and actively switches from the first BWP to a second
BWP, the terminal may clear the buffers of all the HARQ processes that are associated with the
second CG configuration, or set all the HARQ processes that are associated with the second CG
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configuration to be in the not pending status. The second BWP is a BWP that is configured with a
physical random access channel (Physical Random Access Channel, PRACH) resource and on
which the N consecutive uplink LBT failures do not occur, and the second BWP and the first BWP
belong to a same serving cell. "The N consecutive uplink LBT failures do not occur" may be "no
consecutive N uplink LBT failures occur until a current moment". This design manner provides a
possible occasion for the terminal to perform "clearing the buffers of all the HARQ processes that
are associated with the second CG configuration, or setting all the HARQ processes that are
associated with the second CG configuration to be in the not pending status ".

[0029] In another possible design manner of the first aspect, the terminal may receive a BWP
switching instruction from the network device, and in response to the BWP switching instruction,
the terminal may clear the buffers of all the HARQ processes that are associated with the second
CG configuration, or set all the HARQ processes that are associated with the second CG
configuration to be in the not pending status. This design manner provides a possible occasion for
the terminal to perform "clearing the buftfers of all the HARQ processes that are associated with
the second CG configuration, or setting all the HARQ processes that are associated with the second
CG configuration to be in the not pending status ".

[0030] In another possible design manner of the first aspect, the terminal determines each time
that the HARQ process that is used to send the uplink data is used for new transmission or
retransmission, and determines whether the HARQ process that is used to send the uplink data is
in the pending status. If the HARQ process that is used to send the uplink data is in the pending
status, a quantity of pending times recorded by a pending counter (pending counter) is increased
by 1, where an initial value of the quantity of pending times recorded by the pending counter is
zero. If the quantity of pending times recorded by the pending counter is equal to a preset quantity-
of-times threshold, the terminal clears a buffer of the HARQ process that is used to send the uplink
data, or sets the HARQ process that is used to send the uplink data to be in the not pending status.
After the buffer of the HARQ process that is used to send the uplink data is cleared, the HARQ
process that is used to send the uplink data is in the not pending status.

[0031] In this design manner, each time the terminal determines that the HARQ process that
is used to send the uplink data is used for the new transmission or the retransmission, the terminal
may determine whether the HARQ process that is used to send the uplink data is in the pending
status or the not pending status. If the HARQ process is in the pending status, the quantity of
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pending times recorded by the pending counter is increased by 1; or if the HARQ process is in the
not pending status, the quantity of pending times recorded by the pending counter is not increased
by 1.

[0032] It may be understood that the quantity of pending times recorded by the pending
counter indicates a total quantity of times that the HARQ process that is used to send the uplink
data changes to the pending status in a process of transmitting the uplink data. If the total quantity
of times is equal to the preset quantity-of-times threshold, the HARQ process that is used to send
the uplink data is enabled to be in the not pending status (that is, clear the buffer of the HARQ
process that is used to send the uplink data or set the HARQ process that is used to send the uplink
data to be in the not pending status). In other words, the HARQ process that is used to send the
uplink data may be used to newly transmit other uplink data. In this way, a problem that when the
HARQ process that is used to send the uplink data fails to send the uplink data for a plurality of
times, the HARQ process that is used to send the uplink data is in the pending status for a long
time, that is, is occupied for a long time, is resolved.

[0033] In another possible design manner of the first aspect, the terminal determines each time
that the HARQ process that is used to send the uplink data is used for the new transmission or the
retransmission, and determines whether the HARQ process that is used to send the uplink data is
in the pending status or the not pending status. If it is determined that the HARQ process that is
used to send the uplink data is in the pending status and a pending timer (pending timer) is not
started, start the pending timer. If it is determined that the HARQ process that is used to send the
uplink data is in the not pending status and the pending timer is running, stop the pending timer. If
timing duration of the pending timer is equal to a preset duration threshold, the terminal clears the
buffer of the HARQ process that is used to send the uplink data, or sets the HARQ process that is
used to send the uplink data to be in the not pending status. The pending timer is used to count
total duration during which the HARQ process that is used to send the uplink data is in the pending
status in the process of transmitting the uplink data. After the buffer of the HARQ process that is
used to send the uplink data is cleared, the HARQ process that is used to send the uplink data is in
the not pending status.

[0034] In this design manner, each time when the HARQ process that is used to send the uplink
data is used for the new transmission or the retransmission, the terminal may determine whether
the HARQ process that is used to send the uplink data is in the pending status or the not pending
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status. If the HARQ process is in the pending status, start the pending timer when the pending
timer is not started, or continue to run a running pending timer. If the HARQ process is in the not
pending status, do not start the pending timer when the pending timer is not started, or stop the
pending timer when the pending timer is running.

[0035] It may be understood that the pending timer is used to count the total duration during
which the HARQ process that is used to send the uplink data is continuously in the pending status
in the process of transmitting the uplink data. In this case, timing duration obtained by the terminal
by using the pending timer is the total duration during which the HARQ process that is used to
send the uplink data is continuously in the pending status in the process of transmitting the uplink
data. If the total duration is equal to the preset duration threshold, the HARQ process that is used
to send the uplink data is enabled to be in the not pending status (that is, clear the buffer of the
HARAQ process that is used to send the uplink data and set the HARQ process that is used to send
the uplink data to be in the not pending status). In other words, the HARQ process that is used to
send the uplink data may be used to newly transmit other uplink data. In this way, a problem that
when the HARQ process that is used to send the uplink data consecutively fails to send the uplink
data for a plurality of times, the HARQ process that is used to send the uplink data is in the pending
status for a long time, that is, is occupied for a long time, is resolved.

[0036] According to a second aspect, an embodiment of this application provides a terminal.
The terminal includes a status setting unit and a data sending unit. The status setting unit is
configured to set one or more HARQ processes that are associated with a first CG configuration
on a first BWP to be in a not pending status. The first CG configuration includes one or more CG
configurations configured by a network device for the terminal on the first BWP, and the first BWP
is a currently activated BWP of the terminal. The data sending unit is configured to send uplink
data to the network device by using the HARQ process that is associated with the first CG
configuration and that is in the not pending status.

[0037] In a possible design manner of the second aspect, the status setting unit is specifically
configured to: in response to receiving a DCI activation command from the network device, set
the one or more HARQ processes that are associated with the first CG configuration to be in the
not pending status. The DCI activation command indicates the terminal to activate the first CG
configuration.

[0038] In another possible design manner of the second aspect, the status setting unit is
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specifically configured to: in response to receiving RRC signaling from the network device, set
the one or more HARQ processes that are associated with the first CG configuration to be in the
not pending status. The RRC signaling is used to configure and activate the first CG configuration
for the terminal, or is used to only configure the first CG configuration for the terminal.

[0039] In another possible design manner of the second aspect, the one or more HARQ
processes that are associated with the first CG configuration include: all HARQ processes that are
associated with the first CG configuration, a HARQ process that is one of the HARQ processes
that are associated with the first CG configuration and that is in a pending status, a first HARQ
process that is one of the HARQ processes that are associated with the first CG configuration, a
HARQ process that is one of the HARQ processes that are associated with the first CG
configuration and that is not being used, or a corresponding HARQ process that is one of the
HARQ processes that are associated with the first CG configuration. No uplink grant that is
associated with the first HARQ process exists in uplink grant currently delivered to a HARQ entity,
and that no uplink grant that is associated with the first HARQ process exists in uplink grant
currently delivered to a HARQ entity indicates that the first HARQ process has not been used by
the terminal. The corresponding HARQ process is a HARQ process randomly selected by the
terminal.

[0040] In another possible design manner of the second aspect, the status setting unit is further
configured to: if determining that N consecutive uplink LBT failures occur on the first BWP, clear
buffers of all HARQ processes that are associated with a second CG configuration on the first
BWHP, or set all HARQ processes that are associated with a second CG configuration on the first
BWP to be in the not pending status. N>2, and N is a positive integer. The second GG configuration
includes all CG configurations configured by the network device for the terminal on the first BWP,
or an activated CG configuration for the terminal on the first BWP. After the buffers of all the
HARQ processes that are associated with the second GG configuration are cleared, all the HARQ
processes that are associated with the second GG configuration are in the not pending status.
[0041] In another possible design manner of the second aspect, the status setting unit is
specifically configured to: when sending a MAC CE to the network device, clear the buffers of all
the HARQ processes that are associated with the second CG configuration on the first BWP, or set
all the HARQ processes that are associated with the second CG configuration on the first BWP to
be in the not pending status. The MAC CE includes an LBT failure status indicator bit of a serving

11



10

15

20

25

30

cell in which the terminal is located.

[0042] In another possible design manner of the second aspect, the status setting unit is
specifically configured to: when the terminal is located in a primary cell or a primary secondary
cell and actively switches from the first BWP to a second BWP, clear the buffers of all the HARQ
processes that are associated with the second CG configuration, or set all the HARQ processes that
are associated with the second CG configuration to be in the not pending status. The second BWP
is a BWP that is configured with a PRACH resource and on which the N consecutive uplink LBT
failures do not occur, and the second BWP and the first BWP belong to a same serving cell.
[0043] In another possible design manner of the second aspect, the terminal further includes a
communication unit. The communication unit is configured to receive a BWP switching
instruction from the network device. The status setting unit is specifically configured to: in
response to the BWP switching instruction, clear the buffers of all the HARQ processes that are
associated with the second CG configuration, or set all the HARQ processes that are associated
with the second CG configuration to be in the not pending status.

[0044] In another possible design manner of the second aspect, the terminal further includes a
quantity-of-times counting unit. The quantity-of-times counting unit is configured to: determine
each time that the HARQ process that is used to send the uplink data is used for new transmission
or retransmission, and determine whether the HARQ process that is used to send the uplink data
is in the pending status. If the HARQ process that is used to send the uplink data is in the pending
status, a quantity of pending times recorded by a pending counter is increased by 1. An initial value
of the quantity of pending times recorded by the pending counter is zero. The status setting unit is
further configured to: if the quantity of pending times recorded by the pending counter is equal to
a preset quantity-of-times threshold, clear a buffer of the HARQ process that is used to send the
uplink data, or set the HARQ process that is used to send the uplink data to be in the not pending
status. After the buffer of the HARQ process that is used to send the uplink data is cleared, the
HARQ process that is used to send the uplink data is in the not pending status.

[0045] In another possible design manner of the second aspect, the terminal further includes a
duration counting unit. The duration counting unit is configured to: determine each time that the
HARQ process that is used to send the uplink data is used for new transmission or retransmission,
and determine whether the HARQ process that is used to send the uplink data is in the pending
status or the not pending status. If it is determined that the HARQ process that is used to send the
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uplink data is in the pending status and a pending timer is not started, start the pending timer. If it
is determined that the HARQ process that is used to send the uplink data is in the not pending
status and the pending timer is running, stop the pending timer. The status setting unit is further
configured to: if timing duration of the pending timer is equal to a preset duration threshold, clear
a buffer of the HARQ process that is used to send the uplink data, or set the HARQ process that is
used to send the uplink data to be in the not pending status. The pending timer is used to count
total duration during which the HARQ process that is used to send the uplink data is in the pending
status in the process of transmitting the uplink data. After the buffer of the HARQ process that is
used to send the uplink data is cleared, the HARQ process that is used to send the uplink data is in
the not pending status.

[0046] According to a third aspect, an embodiment of this application provides a terminal. The
terminal includes a processor, a memory, and a communication interface. The memory and the
communication interface are coupled to the processor, the memory is configured to store computer
program code, and the computer program code includes computer instructions. The memory
includes a nonvolatile storage medium. When the processor executes the computer instructions,
the terminal is enabled to perform the method according to any one of the first aspect and the
possible design manners of the first aspect.

[0047] According to a fourth aspect, an embodiment of this application provides a computer
storage medium. The computer storage medium includes computer instructions, and when the
computer instructions are run on a terminal, the terminal is enabled to perform the method
according to any one of the first aspect and the possible design manners of the first aspect.

[0048] According to a fifth aspect, an embodiment of this application provides a computer
program product. When the computer program product is run on a terminal, the terminal is enabled
to perform the method according to any one of the first aspect and the possible design manners of
the first aspect.

[0049] For technical effects brought by any one of the second aspect and the possible design
manners of the second aspect, the third aspect, the fourth aspect, and the fifth aspect of in
embodiments of this application, refer to the technical effects brought by different design manners

of the first aspect. Details are not described herein again.
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BRIEF DESCRIPTION OF DRAWINGS

[0050] FIG. 1 is a simplified schematic diagram of a system architecture according to an
embodiment of this application;

[0051] FIG. 2 is a schematic diagram of a hardware structure of a terminal according to an
embodiment of this application;

[0052] FIG. 3 is a schematic diagram of a principle of a method for sending uplink data by a
terminal to a network device according to an embodiment of this application;

[0053] FIG. 4 is a flowchart 1 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0054] FIG. 5 is a flowchart 2 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0055] FIG. 6 is a flowchart 3 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0056] FIG. 7 is a flowchart 4 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0057] FIG. 8 is a flowchart 5 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0058] FIG. 9 is a flowchart 6 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0059] FIG. 10 is a flowchart 7 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0060] FIG. 11 is a flowchart 8 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0061] FIG. 12 is a flowchart 9 of a HARQ process—based data transmission method according
to an embodiment of this application;

[0062] FIG. 13 is a schematic composition diagram 1 of a structure of a terminal according to
an embodiment of this application; and

[0063] FIG. 14 is a schematic composition diagram 2 of a structure of a terminal according to

an embodiment of this application.
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DESCRIPTION OF EMBODIMENTS

[0064] Terms "first", "second", and the like in embodiments of this application are used to
distinguish between different objects or between different processing on a same object, but are not
used to describe a specific order of the objects. For example, a first BWP and a second BWP are
different BWPs.

[0065] A HARQ process—based data transmission method provided in embodiments of this
application may be applied to a process in which a terminal transmits uplink data to a network
device.

[0066] FIG. 1 is a schematic architectural diagram of a mobile communication system
according to an embodiment of this application. As shown in FIG. 1, the mobile communication
system may include a core network device 110, a radio access network device 120, and at least
one terminal (including a terminal 130 and a terminal 140). The at least one terminal is connected
to the radio access network device 120 in a wireless manner, and the radio access network device
120 is connected to the core network device 110 in a wireless or wired manner. The core network
device 110 and the radio access network device 120 may be different independent physical devices,
or functions of the core network device 110 and logical functions of the radio access network
device 120 may be integrated on a same physical device, or a part of functions of the core network
device 110 and a part of functions of the radio access network device 120 may be integrated on
one physical device. The terminal 130 or the terminal 140 may be at a fixed place, or may be
movable. In embodiments of this application, at least one may be one, two, three, or more. This is
not limited in embodiments of this application.

[0067] It should be noted that FIG. 1 is only a schematic diagram. The mobile communication
system may further include another network device, for example, may further include a wireless
relay device and a wireless backhaul device that are not shown in FIG. 1. A quantity of core
network devices 110, radio access network devices 120, and terminals included in the mobile
communication system is not limited in embodiments of this application.

[0068] The radio access network device 120 is an access device used by the terminal to access
the mobile communication system in a wireless manner, and may be a base station (base station),
an evolved NodeB (evolved NodeB, eNodeB), a transmission reception point (transmission

reception point, TRP), a next generation NodeB (next generation NodeB, gNB) in the 5G mobile
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communication system, a base station in a future mobile communication system, an access node
in a Wi-Fi system, or the like. Alternatively, the radio access network device 120 may be a module
or a unit that completes a part of functions of the base station. For example, the radio access
network device 120 may be a central unit (central unit, CU), or may be a distributed unit
(distributed unit, DU). A specific technology and a specific device form that are used by the radio
access network device 120 are not limited in this embodiment of this application. In embodiments
of this application, the radio access network device 120 is referred to as a network device for short.
Unless otherwise specified, network devices are all the radio access network devices 120.

[0069] In embodiments of this application, an apparatus configured to implement a function
of the radio access network device 120 may be a network device, or may be an apparatus that can
support the radio access network device 120 in implementing the function, for example, a chip
system. The apparatus may be installed in the radio access network device 120 or used together
with the radio access network device 120. In the technical solutions provided in embodiments of
this application, the technical solutions provided in embodiments of this application are described
by using an example in which the apparatus configured to implement the function of the radio
access network device 120 is the network device.

[0070] The terminal in embodiments of this application may also be referred to as a terminal
(Terminal), user equipment (user equipment, UE), a mobile station (mobile station, MS), a mobile
terminal (mobile terminal, MT), or the like. The terminal may be a mobile phone, a tablet computer,
a computer having a wireless transceiver function, a virtual reality terminal, an augmented reality
terminal, a wireless terminal in industrial control, a wireless terminal in self-driving, a wireless
terminal in remote surgery, a wireless terminal in a smart grid, a wireless terminal in transportation
safety, a wireless terminal in a smart city (smart city), a wireless terminal in a smart home, or the
like. A specific technology and a specific device form used by the terminal are not limited in
embodiments of this application. In an embodiment, FIG. 1 uses an example in which the terminal
130 and the terminal 140 included in the system architecture of this application are both mobile
phones.

[0071] In embodiments of this application, an apparatus configured to implement a function
of the terminal may be a terminal, or may be an apparatus that can support the terminal in
implementing the function, for example, a chip system. The apparatus may be installed in the
terminal or used together with the terminal. In embodiments of this application, the chip system
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may include a chip, or may include a chip and another discrete component. In the technical
solutions provided in embodiments of this application, the technical solutions provided in
embodiments of this application are described by using an example in which the apparatus
configured to implement the function of the terminal is the terminal

[0072] The network device and the terminal may be deployed on land, where the deployment
includes indoor or outdoor, or handheld or vehicle-mounted deployment, may be deployed on
water, or may be deployed on an aerocraft, a balloon, or an artificial satellite in air. Application
scenarios of the network device and the terminal are not limited in embodiments of this application.
[0073] In the mobile communication system, the terminal may access the network device, and
perform wireless communication with the network device. For example, one network device may
manage one or more (for example, three or six) cells, and the terminal may access the network
device in at least one of the one or more cells, and communicate with the network device in a cell
in which the terminal is located.

[0074] A basis of wireless communication is a spectrum resource. Spectrum resources are
classified into a licensed spectrum and an unlicensed spectrum (unlicensed spectrum). The licensed
spectrum can be used only by a specific operator in a place, and the unlicensed spectrum can be
used by any operator and is a shared spectrum resource. The network device and the terminal may
communicate with each other by using the licensed spectrum, may communicate with each other
by using the unlicensed spectrum, or may communicate with each other by using both the licensed
spectrum and the unlicensed spectrum. For example, the network device and the terminal may
communicate with each other by using a spectrum below 6 gigahertz (gigahertz, GHz), may
communicate with each other by using a spectrum above 6 GHz, or may communicate with each
other by using both a spectrum below 6 GHz and a spectrum above 6 GHz. Embodiments of this
application are mainly specific to a case in which the terminal communicates with the network
device by using the unlicensed spectrum.

[0075] For example, in embodiments of this application, interaction between the radio access
network device (network device) 120 and the terminal 130 is used as an example herein to describe
the radio access network device 120 and the terminal 130 in the system architecture shown in FIG.
1.

[0076] The radio access network device 120 activates a first BWP for the terminal 130, and
configures, for the terminal 130 on the first BWP, at least one CG configuration and a HARQ
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process that is associated with the at least one CG configuration. Then, the terminal 130 may send
uplink data to the radio access network device 120 by using a HARQ process that is associated
with an activated CG configuration on the first BWP. If the uplink data fails to be sent, the terminal
130 continues to send the uplink data by using the HARQ process. If the uplink data is successfully
sent, the terminal 130 waits for a feedback from the radio access network device 120. If an ACK
feedback of the radio access network device 120 is received, the terminal 130 determines that the
uplink data is successfully transmitted to the radio access network device 120. If a NACK feedback
of the radio access network device 120 is received, the terminal 130 determines that the uplink
data fails to be transmitted to the radio access network device 120, and may continue to send the
uplink data by using the HARQ process.

[0077] FIG. 2 is a schematic diagram of a hardware structure of a terminal according to an
embodiment of this application. As shown in FIG. 2, the terminal may include at least one
processor 21, a memory 22, a communication interface 23, and a bus 24.

[0078] The following describes each composition part of the terminal in detail with reference
to FIG. 2.

[0079] The processor 21 may be one processor, or may be a collective term for a plurality of
processing elements. For example, the processor 21 may be a central processing unit (Central
Processing Unit, CPU), an application-specific integrated circuit (Application-Specific Integrated
Circuit, ASIC), or one or more integrated circuits for controlling program execution in the
solutions of this application, for example, one or more microprocessors (Digital Signal Processor,
DSP), or one or more field programmable gate arrays (Field Programmable Gate Arrays, FPGAs).
[0080] The processor 21 may perform various functions of the terminal by running or
executing a software program stored in the memory 22 and invoking data stored in the memory
22.

[0081] During specific implementation, in an embodiment, the processor 21 may include one
or more CPUs. For example, as shown in FIG. 2, the processor 21 includes a CPU 0 and a CPU 1.
[0082] During specific implementation, in an embodiment, the terminal may include a
plurality of processors. For example, as shown in FIG. 2, the terminal includes the processor 21
and a processor 25. Each of the processors may be a single-core processor (single-CPU) or may
be a multi-core processor (multi-CPU). The processor herein may be one or more devices, circuits,
and/or processing cores configured to process data (for example, computer program instructions).
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[0083] The memory 22 may be a read-only memory (Read-Only Memory, ROM) or another
type of static storage device that can store static information and instructions, a random access
memory (Random Access Memory, RAM) or another type of dynamic storage device that can store
information and instructions, or may be an electrically erasable programmable read-only memory
(Electrically Erasable Programmable Read-Only Memory, EEPROM), a compact disc read-only
memory (Compact Disc Read-Only Memory, CD-ROM) or another compact disc storage, an
optical disc storage (including compact optical disc, a laser disc, an optical disc, a digital versatile
disc, a Blu-ray disc, or the like), a magnetic disk storage medium or another magnetic storage
device, or any other medium that can be used to carry or store expected program code in a form of
instructions or a data structure and that can be accessed by a computer. However, the memory 22
is not limited thereto. The memory 22 may exist independently and be connected to the processor
21 through the bus 24. Alternatively, the memory 22 may be integrated with the processor 21. The
memory 22 is configured to store a software program that executes the solutions of this application,
and the processor 21 controls execution.

[0084] The communication interface 23 is configured to communicate with another device or a
communication network, for example, is configured to communicate with a communication network such
as an ethernet, a radio access network (radio access network, RAN) a wireless local area network (Wireless
Local Area Network, WLAN). The communication interface 23 may include a receiving unit for
implementing a receiving function and a sending unit for implementing a sending function.

[0085] The bus 24 may be an industry standard architecture (Industry Standard Architecture, ISA) bus,
a peripheral component interconnect (Peripheral Component Interconnect, PCI) bus, an extended industry
standard architecture (Extended Industry Standard Architecture, EISA) bus, or the like. The bus may be
classified into an address bus, a data bus, a control bus, and the like. For ease of representation, in FIG. 2,
only one thick line is used for representation, but it does not mean that there is only one bus or only one
type of bus.

[0086] The structure of the device shown in FIG. 2 imposes no limitation on the terminal. The terminal
may include components more or fewer than those shown in the figure, combine a part of components, or
have different component arrangements. Although not shown, the terminal may further include a battery, a
camera, a Bluetooth module, a global positioning system (Global Positioning System, GPS) module, a

display, and the like. Details are not described herein.
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[0087] The following describes terms used in embodiments of this application.

[0088] (1) LBT channel contention access technology: Before data transmission, a channel
occupation status of an unlicensed spectrum may be monitored, and a channel can be used only
when a condition for an idle channel is met. Because the unlicensed spectrum is a shared spectrum,
many air interface technologies use the unlicensed spectrum, for example, Wi-Fi, a licensed
Assisted access (Licensed Assisted Access, LAA) based on long term evolution (Long Term
Evolution, LTE), and a MulteFire technology. To ensure that a plurality of air interface
technologies coexist on the unlicensed spectrum, an LBT mechanism is used to avoid mutual
interference between the plurality of air interface technologies.

[0089] An LBT failure means that a channel fails to be occupied because the channel is busy,
and a signal (for example, data or an instruction) cannot be transmitted. An LBT success means
that a channel is successfully occupied and data is transmitted. For different signal transmission
directions, transmission signals are classified into uplink transmission and downlink transmission.
The uplink transmission means that a terminal transmits a signal to a network device through a
channel. The channel used for the uplink transmission is referred to as an uplink channel. The
signal in the uplink transmission is referred to as an uplink signal (for example, uplink data or an
uplink instruction). The downlink transmission means that a network device transmits a signal to
a terminal through a channel. The channel used for the downlink transmission is referred to as a
downlink channel. The signal in the downlink transmission is referred to as a downlink signal (for
example, downlink data or a downlink instruction). Correspondingly, LBT is classified into uplink
LBT and downlink LBT. The uplink LBT means that a terminal monitors a channel occupation
status of an unlicensed spectrum before uplink transmission, and the downlink LBT means that a
network device monitors a channel occupation status of an unlicensed spectrum before downlink
transmission.

[0090] Channel access processes in which the LBT is used are classified into two types. A first
type is energy detection based on fixed duration. A transmitting end (a terminal or a network device)
detects a signal strength of a channel in an unlicensed spectrum. If the signal strength is greater
than a preset threshold, it is considered that the channel is busy; if the signal strength is not greater
than a preset threshold, it is considered that the channel is idle. A second type is energy detection
based on a backoff mechanism. The transmitting end (the terminal or the network device)
randomly selects a value A from a value range (for example, a window [min, max], where min is
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a minimum value, and max is a maximum value). If at least A idle energy detection slots are
detected on the channel in the unlicensed spectrum, it is considered that the channel is idle; if less
than A idle energy detection slots are detected on the channel in the unlicensed spectrum, it is
considered that the channel is busy. Each idle energy detection slot is a slot in which the signal
strength of the channel is not greater than the preset threshold. The transmitting end (the terminal
or the network device) may use a channel to transmit data only when considering that the channel
is idle.

[0091] An LBT counter (LBT counter) and an LBT timer (LBT timer) are introduced in an
NR-U technology. The LBT counter is used to record a quantity of uplink LBT failures (that is,
the uplink channel fails to be occupied because the uplink channel is busy). The LBT timer is used
to count the duration of detected consecutive uplink LBT failures. Each time an uplink LBT fails,
the LBT counter increases by 1. At the same time, the LBT timer starts or restarts. When the
quantity of uplink LBT failures recorded by the LBT counter is equal to a preset quantity-of-times
threshold of failures, it is considered that the consecutive uplink LBT failures occur. The LBT
counter is reset if timing duration of the LBT timer is equal to a preset failure duration threshold.

[0092] (2) BWP: With development of communication technologies, an available spectrum
bandwidth becomes larger, and in particular, a spectrum bandwidth used by NR is very large. To
use a spectrum more flexibly, a BWP technology is introduced in NR. To be specific, a bandwidth
part BWP in the available spectrum bandwidth is configured for a terminal. A network device may
activate an appropriate BWP for the terminal based on load of the network device and a service
requirement of the terminal. For example, the network device determines that the terminal
processes a large quantity of data services, and activates a large BWP for the terminal. The network
device finds that load of a currently activated BWP of the terminal is heavy, and activates another
idler BWP for the terminal.

[0093] Specifically, an existing NR protocol specifies that after the terminal accesses a serving
cell (for example, a primary cell, a secondary cell, or a primary secondary cell) of the network
device, the network device configures a dedicated BWP for the terminal based on the load of the
network device and the service requirement of the terminal, and configures a maximum of four
dedicated BWPs. Then, the network device selects one of the configured BWPs to activate. In
addition, the network device can only activate for any terminal only one BWP in a serving cell in
which the any terminal is located.

21



10

15

20

25

30

[0094] When N consecutive uplink LBT failures (or referred to as consecutive uplink LBT
failures) occur on a currently activated BWP of the serving cell in which the terminal is located,
the terminal triggers a MAC CE (namely, an LBT failure MAC CE) report for the network device.
The MAC CE is in a bitmap form, and indicates whether the N consecutive uplink LBT failures
occur in a corresponding serving cell. If the terminal successfully sends the MAC CE, the terminal
cancels an N consecutive uplink LBT failure status of the corresponding serving cell. In addition,
the terminal may cancel the N consecutive uplink LBT failure status of the corresponding serving
cell on other occasions. For example, the network device sends a BWP switching instruction to the
terminal, to indicate the serving cell in which the terminal is located to switch from a currently
activated BWP to another BWP; or to indicate to no longer use a serving cell when the serving cell
in which the terminal is located is deactivated. An occasion for canceling the N consecutive uplink
LBT failure status of the corresponding serving cell is not limited in this embodiment of this
application.

[0095] It should be noted that, when the serving cell in which the terminal is located is a
secondary cell, because the terminal cannot actively switch a BWP in the secondary cell, the
terminal needs to send the MAC CE by using another serving cell in which the N consecutive
uplink LBT failures do not occur. In addition, the MAC CE in this embodiment of this application
is the LBT failure MAC CE.

[0096] When the serving cell in which the terminal is located is a primary cell (primary cell,
PCell) or a primary secondary cell (primary secondary cell, PSCell), and the N consecutive uplink
LBT failures are detected on the currently activated BWP of the serving cell, the terminal may
actively switch from the currently activated BWP to a second BWP. The second BWP is a BWP
that is configured with a PRACH resource and on which the N consecutive uplink LBT failures
do not occur in the serving cell. Then, the terminal initiates a RACH random access procedure, to
complete LBT failure recovery (that is, the terminal sends and receives data with the network
device by using a BWP that is switched to). The RACH random access procedure includes:
notifying, by interacting with the network device, the network device of the terminal and the BWP
that is of the terminal and that is switched to. The BWP that is switched to is used to send and
receive the data between the network device and the terminal.

[0097] (3) HARQ process: The HARQ process refers to a data transmission process using a
HARQ technology. The HARQ technology combines a forward error correction (Forward Error
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Correction, FEC) technology and an automatic repeat request (Automatic Repeat Request, ARQ)
technology. The FEC technology may be used to improve communication trustworthiness.
However, in a unidirectional communication channel (for example, an LTE FDD system), when a
receiving end receives a data packet (for example, uplink data) sent by a transmitting end, if the
receiving end detects an uncorrectable error, the receiving end cannot request the transmitting end
to retransmit the data packet. In the HARQ technology, however, the receiving end may request,
by using an ARQ mechanism, the transmitting end to retransmit the data packet. Specifically, the
receiving end may check, by using a cyclic redundancy check (Cyclic Redundancy Check, CRC),
whether the received data packet is incorrect. If the data packet is correct, the receiving end returns
an ACK feedback of the data packet to the transmitting end; or if the data packet is incorrect, the
receiving end sends a NACK feedback of the data packet to the transmitting end, and the receiving
end retransmits the data packet to the receiving end after receiving the NACK feedback of the data
packet.

[0098] Uplink data transmission is used as an example. The network device (namely, the receiving
end) receives uplink data sent by the terminal (namely, the transmitting end) by using the HARQ
process on a resource indicated by an uplink grant (uplink grant, UL grant). If the network device
correctly receives the uplink data, a status of HARQ feedback performed by the network device on a
downlink is an ACK (namely, the network device feeds back an ACK feedback of the uplink data to
the terminal). If the network device does not correctly receive the uplink data, the status of the HARQ
feedback performed by the network device on the downlink is a NACK (namely, the network device
feeds back a NACK feedback of the uplink data to the terminal). In other words, the HARQ feedback
being the ACK indicates that the network device correctly receives the uplink data, and the HARQ
feedback being the NACK indicates that the network device does not correctly receive the uplink data.
Then, if receiving the NACK fed back by the network device, the terminal retransmits the uplink data
to the network device, so that the network device can perform HARQ combination on the retransmitted
uplink data and the uplink data that is not correctly received.

[0099] Generally, the terminal may perform, by using the HARQ process, uplink transmission
on the resource indicated by the UL grant. For example, an uplink grant that is associated with the
HARQ process is delivered to a HARQ entity of the terminal, so that the uplink data is sent on a
resource indicated by the uplink grant that is associated with the HARQ process. The uplink grant
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may be a dynamic grant (dynamic grant, DG) dynamically scheduled by the network terminal, or
may be a configured grant CG of the network terminal. One HARQ entity of the terminal may
maintain a plurality of parallel HARQ processes. Each HARQ process has one HARQ identifier
(identifier, ID), and different HARQ processes may be distinguished by using HARQ IDs.
[00100] (4) CG configuration: The CG configuration refers to a resource that is required for
uplink transmission and that is preconfigured by a network device in an NR-U for a terminal. The
preconfigured resource required for the uplink transmission may be referred to as the CG
configuration or a preconfigured uplink grant configuration. The terminal can perform the uplink
transmission on the CG configuration without dynamic scheduling of the network device. The CG
configuration includes but is not limited to two preconfigured grant resources used in a 5th
generation (5th Generation, 5G) mobile communication technology. The two preconfigured grant
resources used in the 5G are respectively obtained in two grant types. The two grant types include
a configured grant type 1 (configured grant type 1) and a configured grant type 2 (configured grant
type 2).

[00101] The configured grant type 1 means that the network device preconfigures, for the
terminal in a semi-static configuration manner, the resource (the CG configuration) required for
the uplink transmission, that is, periodically configures an activated CG configuration, and the
terminal does not need to obtain an uplink grant of the CG configuration from the network device
each time before sending uplink data. For example, the network device may configure, for the
terminal by using RRC signaling, the CG configuration that is used for the uplink transmission,
where the RRC signaling may further include a period of the CG configuration.

[00102] The configured grant type 2 means that the network device may configure, for the
terminal by using the RRC signaling, some information that is used for the uplink transmission,
for example, the period of the CG configuration that is used for the uplink transmission. Then, the
network device activates the CG configuration by using physical layer signaling that carries the
CG configuration used for the uplink transmission, so that the terminal can perform the uplink
transmission in the CG configuration. The physical layer signaling includes DCI.

[00103] It should be noted that names of the foregoing two grant types are not limited to the
configured grant type 1 and the configured grant type 2, and may further have other names. Names
of the two grant types are not limited in this embodiment of this application. In addition to a 5G
communication system, a communication system to which the foregoing two grant types are
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applicable may alternatively be an LTE communication system or another communication system.
The communication system to which the two grant types are applicable is not limited in this
embodiment of this application either.

[00104] An NR-U system supports a plurality of CG configurations, that is, the terminal may
simultaneously support a plurality of CG configurations on a currently activated BWP, and the
plurality of different CG configurations may share a HARQ process. When transmitting the uplink
data by using any CG configuration, the terminal randomly selects a HARQ process from HARQ
processes that are associated with (supported by) the CG configuration. Then, the terminal sends
the uplink data on the CG configuration by using the HARQ process. If an uplink LBT succeeds,
it indicates that the uplink data is sent successfully; if an uplink LBT fails, the uplink data fails to
be sent, and the uplink data is resent. A process of transmitting one piece of uplink data includes
new transmission and retransmission for the same piece of uplink data. A first time of sending the
uplink data in the process of transmitting the piece of uplink data is referred to as the new
transmission, and the new transmission may also be referred to as initial transmission. After the
new transmission is successfully sent, if the network device does not correctly receive the uplink
data, it indicates that the new transmission fails, and the terminal may retransmit the uplink data
until transmission succeeds or a maximum transmission duration is reached. Each sending of the
uplink data after the new transmission fails in the process of transmitting the piece of uplink data
is referred to as the retransmission.

[00105] In addition, the NR-U system further supports retransmission of cross-CG
configurations, provided that UE selects a same HARQ process in different CG configurations and
the different CG configurations have a same transport packet size (transport block size, TBS).
[00106] A configured grant timer CGT is defined in an NR system. The CGT is used to limit
total duration of a transmission process, and the CGT corresponds to a transmission duration
threshold. Because the NR-U system still uses a mechanism of the NR system, the NR-U system
may use the CGT. In addition, to limit a retransmission interval, a configured grant retransmission
timer CGRT is newly defined in the NR-U system. The CGRT is used to limit a transmission
interval between the new transmission and the retransmission in the transmission process and a
transmission interval between two retransmissions. The CGRT corresponds to a retransmission
duration threshold. The retransmission duration threshold is less than the transmission duration
threshold. In the NR-U system, the terminal may use the CGRT and the CGT to control the new
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transmission and the retransmission.

[00107] Specifically, the terminal uses a HARQ process that is associated with a CG
configuration for the new transmission. If the uplink LBT succeeds, it indicates that the uplink
data is sent successfully, and the CGT and the CGRT are started; or if the uplink LBT fails, the
CGT and the CGRT are not started. After the CGT and the CGRT are started, in a timing period of
the CGT, if timing duration of the CGRT is equal to the retransmission duration threshold or a
NACK feedback from the network device is received, the terminal stops the CGRT, and performs
automatic retransmission by using the HARQ process. The terminal uses the HARQ process for
the retransmission. If the uplink LBT succeeds, it indicates that the uplink data is retransmitted
successfully, and the CGRT is restarted; if the uplink LBT fails, the CGRT is not restarted, and the
HARQ process is still used for the retransmission. If timing duration of the CGT is equal to the
transmission duration threshold or an ACK feedback from the network device is received, the CGT
and the CGRT are stopped. In this case, the terminal may use the HARQ process to newly transmit
other uplink data.

[00108] If the terminal performs the automatic retransmission, only the CGRT is restarted, and
the CGT is not restarted. If the ACK feedback from the network device is received, it indicates
that the network device correctly receives the uplink data. The terminal does not stop the CGT
when receiving the NACK feedback, but stops the CGT when receiving the ACK feedback.
[00109] It may be understood that during the timing period of the CGT in the HARQ process,
the terminal cannot use the HARQ process to transmit the other uplink data. In this way, a packet
loss caused by overwriting the uplink data in a HARQ buffer of the HARQ process by the other
uplink data can be avoided.

[00110] For example, as shown in FIG. 3, a process in which a terminal transmits uplink data
by using one HARQ process that is associated with one CG configuration may be divided into a
plurality of time units in time domain. The plurality of time units include t1, t2, t3, t4, t5, t6, ...,
and tm sorted in a time sequence, where m is a positive integer. The plurality of time units may be
consecutive, or may have a time interval. This is not particularly limited in this embodiment of
this application. A length of a time unit may be randomly set. This is not particularly limited in
this embodiment of this application. For example, one time unit may include one or more
subframes; or one time unit may include one or more slots. In addition, both that the timing
duration of the CGRT is equal to the retransmission duration threshold and that the NACK
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feedback is received may be considered that the CGRT times out. Both that the timing duration of
the CGT is equal to the transmission duration threshold and that the ACK feedback from the
network device is received may be considered that the CGT times out.

[00111] On this basis, it indicates that the process in which the terminal transmits the uplink
data by using the HARQ process may include: If the terminal performs the new transmission at t1
and the uplink LBT succeeds, the terminal starts the CGT and the CGRT, and waits for the network
device to receive the uplink data. After t2 and t3, the CGRT times out. The terminal stops the
CGRT and uses the HARQ process for the automatic retransmission at t4. If the uplink LBT fails
at t4, the CGRT is not restarted and the HARQ process is still used for the retransmission at t5. If
the terminal performs the retransmission at t5, and the uplink LBT succeeds, restart the CGRT, and
wait for the network device to receive the uplink data. At tm, the CGT times out, and the terminal
stops the CGT and CGRT. In this case, the terminal may use the HARQ process to newly transmit
other uplink data.

[00112] It may be understood that, in the foregoing technology, if the terminal fails to send the
uplink data when starting the new transmission by using the HARQ process, the terminal does not
start the CGT and the CGRT, and cannot retransmit the uplink data, and the uplink data is
continuously stored in the HARQ buffer of the HARQ process. Because the CGT is not started, if
no other mechanism is introduced, the terminal may use the HARQ process to newly transmit the
other uplink data, and the other uplink data overwrites the uplink data in the HARQ buffer. In this
way, the uplink data is not sent to the network device, and the HARQ process is no longer used to
send the uplink data. That is, the uplink data is discarded, and the uplink data can be retransmitted
only by relying on a higher layer.

[00113] To solve this problem, a pending status of the HARQ process is introduced in the NR-
U system. For the new transmission and the retransmission, when the uplink data is successfully
sent by using the HARQ process (namely, the uplink LBT succeeds), the terminal determines that
the HARQ process is in a not pending status. When the uplink data is not successfully sent by
using the HARQ process, the terminal determines that the HARQ process is in a pending status.
Then, after the HARQ process is in the pending status, the pending status of the HARQ process is
canceled only after the uplink data is successfully sent or the HARQ buffer of the HARQ process
is cleared. Alternatively, the HARQ process is set to be in the not pending status when the CGT
times out. That is, when determining whether the HARQ process can perform the new transmission,
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the terminal not only needs to determine whether the CGRT and the CGT stop timing, but also
needs to determine whether the HARQ process is in the not pending status. Only when it is
determined that the CGRT and the CGT stop timing and the HARQ process is in the not pending
status, the HARQ process is used for the new transmission. If it is determined that the CGRT and
the CGT do not stop timing or the HARQ process is not in the not pending status, the HARQ
process is used for the retransmission. In this way, a case in which the uplink data is discarded
because the uplink LBT failure occurs during the new transmission, the CGT is not started, and
the terminal uses the HARQ process to newly transmit the other uplink data can be avoided.
[00114] However, in the foregoing solution, after the HARQ process is used for the new
transmission, it can be determined that the HARQ process is in the pending status or the not
pending status only when the uplink LBT succeeds or the uplink LBT fails in the new transmission.
In this case, when the HARQ process is initially used, the terminal does not know a status of the
HARQ process, and cannot use the HARQ for the new transmission. In other words, there is a lack
of an initial status (that is, the not pending status) of the HARQ process, and consequently, the
HARQ process cannot be used for the new transmission.

[00115] Further, in a process in which the terminal is performing transmission by using a HARQ
process that is associated with one or more CG configurations on a currently activated BWP, the
terminal determines that N consecutive uplink LBT failures occur on the currently activated BWP
of a serving cell in which the terminal is located, and the HARQ process in use may be in the
pending status. If the serving cell is a primary cell or a primary secondary cell, the terminal may
switch a BWP, and a CG configuration on a BWP that is switched to may also be associated with
the HARQ process in the pending status.

[00116] Because the HARQ process that is associated with the one or more CG configurations
on the BWP before the switching may be in the pending status, the HARQ process cannot be used
for the new transmission on the BWP that is switched to. In other words, the foregoing solution of
using the pending status further has a problem that when the terminal switches the BWP, the
pending status of the HARQ process that is associated with the one or more CG configurations on
the BWP before the switching is not clearly processed. As a result, the HARQ process cannot be
normally used on the BWP that is switched to.

[00117] Finally, if a plurality of consecutive uplink LBT failures occur before the CGT and the
CGRT are started in a process of transmitting one piece of uplink data, the HARQ process is
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continuously in the pending status. In addition, because the uplink LBT failures occur before the
CGT and the CGRT are started, the terminal cannot determine duration of the plurality of
consecutive uplink LBT failures, and therefore cannot resolve a problem that the HARQ process
is occupied for a long time in the transmission process of the one piece of uplink data.

[00118] For the foregoing problem, embodiments of this application provide a HARQ process—
based data transmission method, to determine the initial status of the HARQ process and further
perform uplink transmission by using the HARQ process that is in the not pending status. A
problem that the pending status of the HARQ process that is associated with the one or more CG
configurations on the BWP before the switching is not clearly processed during the BWP switching
can be further resolved, so that the HARQ process can be normally used on the BWP that is
switched to. In addition, a problem that the HARQ process is occupied for a long time in the
transmission process of the one piece of uplink data because the plurality of consecutive uplink
LBT failures occur before the CGT and the CGRT are started may be avoided.

[00119] An embodiment of this application provides a HARQ process—based data transmission
method. As shown in FIG. 4, the HARQ process—based data transmission method includes S401
and S402.

[00120] S401. A terminal sets one or more HARQ processes that are associated with a first
configured grant CG configuration on a first bandwidth part BWP to be in a not pending status.
[00121] The first CG configuration includes one or more CG configurations configured by a
network device for the terminal on the first BWP. The first BWP is a currently activated BWP of
the terminal.

[00122] For example, the first BWP is one of a plurality of dedicated BWPs configured by the
network device for the terminal in a serving cell in which the terminal is located. The first BWP
may be a BWP activated by the network device for the terminal. The network device may further
configure the first CG configuration for the first BWP. The first CG configuration includes the
HARAQ process that is associated with the first CG configuration. The terminal may receive the
configuration of the network device, and may set the one or more HARQ processes that are
associated with the first CG configuration to be in the not pending status.

[00123] It should be noted that, in any embodiment of this application, that the terminal sets the
foregoing one or more HARQ processes to be in the not pending status is internally implemented
by the terminal. "The terminal sets the one or more HARQ processes to be in the not pending status
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" described in any embodiment of this application may be replaced with "the terminal considers
(or determines) that the one or more HARQ processes are in the not pending status" or "the
terminal considers (or determines) that the one or more HARQ processes are not pending".
[00124] The first CG configuration may be a part or all of CG configurations configured by the
network device for the terminal on the first BWP. The one or more HARQ processes that are
associated with the first CG configuration may be all or a part of HARQ processes that are
associated with the first CG configuration.

[00125] In some embodiments, the one or more HARQ processes that are associated with the
first CG configuration may include at least any one of the following six HARQ processes:

(1) all the HARQ processes that are associated with the first CG configuration;

(2) a HARQ process that is one of the HARQ processes that are associated with the
first CG configuration and that is in a pending status;

(3) a HARQ process that is one of the HARQ processes that are associated with the
first CG configuration and that is not in the not pending status;

(4) a first HARQ process that is one of the HARQ processes that are associated with
the first CG configuration, where no uplink grant that is associated with the first HARQ process
exists in uplink grant currently delivered to a HARQ entity, and that no uplink grant that is
associated with the first HARQ process exists in uplink grant currently delivered to a HARQ entity
indicates that the first HARQ process is not used by the terminal;

(5) a HARQ process that is one of the HARQ processes that are associated with the
first CG configuration and that is not being used; and

(6) a corresponding HARQ process (a corresponding HARQ process) that is one of the

HARQ processes that are associated with the first CG configuration, where the corresponding
HARQ process is a HARQ process randomly selected by the terminal.
[00126] The uplink grants currently delivered to the HARQ entity of the terminal (that is, uplink
grants currently processed by the HARQ entity of the terminal) are uplink grants that are associated
with the HARQ process and that are delivered to the HARQ entity before a current moment. That
no uplink grant that is associated with the first HARQ process exists in uplink grant currently
delivered to a HARQ entity indicates that the terminal has not used the first HARQ process before
the current moment. The corresponding HARQ process may be used to send uplink data, and the
corresponding HARQ process is randomly selected inside the terminal.
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[00127] It should be noted that, because different CG configurations may share a HARQ
process, when transmitting the uplink data by using any CG configuration (including the first CG
configuration), the terminal may randomly select a HARQ process from the HARQ processes that
are associated with the first CG configuration. Therefore, a part of HARQ processes in the first
CG configuration may have been used by another CG configuration or are being used by another
CG configuration. The another CG configuration is a CG configuration other than the first CG
configuration. Because the network device may dynamically schedule any HARQ process by using
a DG, a part of HARQ processes in the first CG configuration may have been scheduled by the
DG or are being scheduled by the DG. The foregoing description "not used" may mean being used
by no CG configuration or DG of the terminal. The foregoing description "not being used" may
mean not being used by another CG configuration and/or another DG (where the terminal is
transmitting data on the another CG configuration by using the HARQ process).

[00128] It may be understood that the terminal may set a HARQ process that is one of the
HARAQ processes that are associated with the first CG configuration and that has not been used to
be in the not pending status. This is because if a HARQ process has been used, it indicates that
transmission has been performed (transmission has been performed). According to an existing
communication protocol, the HARQ process is already in the not pending status, and there is no
problem of a lack of an initial status. In addition, the terminal may further set a HARQ process
that is one of the HARQ processes that are associated with the first CG configuration and that is
not being used to be in the not pending status. This is because if a HARQ process is being used, a
status of the HARQ process cannot be randomly changed before transmission is completed. If the
status of the HARQ process is randomly changed, uplink data being transmitted may be discarded
(in other words, a packet loss may occur). Therefore, only the HARQ process that is one of the
HARAQ processes that are associated with the first CG configuration and that is not being used is
set.

[00129] In some embodiments, the one or more HARQ processes that are associated with the
first CG configuration may further include the first HARQ process that is one of the HARQ
processes that are associated with the first CG configuration and the HARQ process that is one of
the HARQ processes that are associated with the first CG configuration and that is not being used.
[00130] S402. The terminal sends uplink data to the network device by using a HARQ process
that is associated with the first CG configuration and that is in the not pending status.
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[00131] When the terminal needs to send the uplink data, the terminal may select one HARQ
process from the one or more HARQ processes that are associated with the first CG configuration
and that are set to be in the not pending status. Because the HARQ process is in the not pending
status, the terminal may send the uplink data by using the HARQ process.

[00132] According to the HARQ process—based data transmission method provided in this
embodiment of this application, when receiving the configuration of the network device, the
terminal may set, to be in the not pending status, the one or more HARQ processes that are
associated with the first CG configuration configured by the network device. In this way, an initial
status (that is, the not pending status) of the one or more HARQ processes is set. The one or more
HARAQ processes that are associated with the first CG configuration are already in the not pending
status before being used for uplink transmission, that is, the one or more HARQ processes that are
associated with the first CG configuration may be used for the uplink transmission, or the one or
more HARQ processes that are associated with the first CG configuration may be used for new
transmission. Therefore, the terminal may send the uplink data (or newly transmit the uplink data)
by using one of the one or more HARQ processes. In this way, the terminal can perform the uplink
transmission (or the new transmission) by using a HARQ process whose initial status is the not
pending status.

[00133] In some embodiments, the network device may configure the CG configuration for the
terminal on the first BWP in different configuration manners. First CG configurations obtained by
using the different configuration manners are also different. Configuration manners used by the
network device may include the foregoing configured grant type 1 and the foregoing configured
grant type 2.

[00134] When the network device uses RRC signaling (that is, uses the configured grant type 1
or the configured grant type 2), the first CG configuration includes all CG configurations that are
configured and activated by the network device for the terminal on the first BWP by using the
configured grant type 1; or the first CG configuration includes all CG configurations that are only
configured (that is, configured but not activated) by the network device for the terminal on the first
BWP by using the configured grant type 2. Specifically, S401 may include S501. For example, as
shown in FIG. 5, the method provided in this embodiment of this application includes S501 and
S502.

[00135] S501. The terminal sets, in response to receiving RRC signaling from the network

32



10

15

20

25

30

device, the one or more HARQ processes that are associated with the first CG configuration to be
in the not pending status. The RRC signaling is used to configure and activate the first CG
configuration for the terminal, or is used to only configure the first CG configuration for the
terminal.

[00136] It should be noted that for detailed descriptions of the one or more HARQ processes
that are associated with the first CG configuration in S501, refer to the descriptions of the one or
more HARQ processes that are associated with the first CG configuration in S401 in the foregoing
embodiment. Details are not described herein again in this embodiment of this application.
[00137]  After receiving the RRC signaling from the network device, the terminal may set, for
the first CG configuration indicated by the RRC signaling, the one or more HARQ processes that
are associated with the first CG configuration to be in the not pending status.

[00138] RRC signaling in the configured grant type 1 is used to configure and activate the first
CG configuration for the terminal. RRC signaling in the configured grant type 2 is used to only
configure the first CG configuration for the terminal.

[00139] S502. The terminal sends uplink data to the network device by using a HARQ process
that is associated with the first CG configuration and that is in the not pending status.

[00140] It should be noted that an implementation process of step S502 is the same as an
implementation process of step S402. Details are not described herein again.

[00141] According to the HARQ process—based data transmission method provided in this
embodiment of this application, when receiving the first CG configuration configured by the
network device, the terminal may set, to be in the not pending status, the one or more HARQ
processes that are associated with the first CG configuration. In this way, the one or more HARQ
processes that are associated with the first CG configuration are in the not pending status before
being used for uplink transmission, indicating that the one or more HARQ processes can be used
for new transmission.

[00142] When a DCI activation command is used (that is, the configured grant type 2 is used),
the first CG configuration may be a CG configuration that the DCI activation command indicates
to activate. Specifically, S401 may further include S601. For example, as shown in FIG. 6, an
embodiment of this application provides a HARQ process—based data transmission method
including S601 and S602.

[00143] S601. The terminal sets, in response to receiving a DCI activation command from the
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network device, the one or more HARQ processes that are associated with the first CG
configuration to be in the not pending status. The DCI activation command indicates the terminal
to activate the first CG configuration.

[00144] It should be noted that for detailed descriptions of the one or more HARQ processes
that are associated with the first CG configuration in S601, refer to the descriptions of the one or
more HARQ processes that are associated with the first CG configuration in S401 in the foregoing
embodiment. Details are not described herein again in this embodiment of this application.
[00145] Before using the DCI activation command, the network device first only configures
one or more CG configurations for the terminal on the first BWP by using the RRC signaling in
the configured grant type 2, and then activates (initially activates or reactivates) one of the one or
more CG configurations by using the DCI activation command. The CG configuration is the first
CG configuration. After receiving the DCI activation command from the network device, the
terminal sets the one or more HARQ processes that are associated with the first CG configuration
to be in the not pending status. The DCI activation command may be an initial activation command
or a reactivation command.

[00146] The first CG configuration activated by the network device by using the DCI activation
command may be a first CG configuration initially activated by using the DCI activation command.
In this case, the DCI activation command may also be referred to as the initial activation command.
The first CG configuration activated by the network device by using the DCI activation command
may alternatively be a first CG configuration reactivated by using the DCI activation command.
In this case, the DCI activation command may also be referred to as the reactivation command.
[00147] S602. The terminal sends uplink data to the network device by using a HARQ process
that is associated with the first CG configuration and that is in the not pending status.

[00148] It should be noted that an implementation process of step S602 is the same as an
implementation process of step S402. Details are not described herein again.

[00149] According to the HARQ process—based data transmission method provided in this
embodiment of this application, when receiving the DCI activation command from the network
device for the first CG configuration, the terminal may set, to be in the not pending status, the one
or more HARQ processes that are associated with the first CG configuration currently to be
activated. In this way, the one or more HARQ processes that are associated with the first CG
configuration currently to be activated are in the not pending status, indicating that the one or more
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HARQ processes can be used for new transmission.

[00150] It should be noted that, the terminal sets the one or more HARQ processes that are
associated with the first CG configuration to be in the not pending status on the foregoing first
occasion (that is, in response to receiving the RRC signaling from the network device, or in
response to receiving the DCI activation command from the network device). Alternatively, the
one or more HARQ processes that are associated with the first CG configuration may be set to be
in the not pending status on an occasion other than the first occasion. This is not limited in this
embodiment of this application.

[00151] For example, for the first HARQ process, S401 may further include: When the terminal
processes a grant (grant) configuration that is associated with an activated CG configuration, the
terminal determines the first HARQ process in all HARQ processes that are associated with the
first CG configuration, where the activated CG configuration is the first CG configuration. If no
uplink grant that is associated with the first HARQ process exists in the uplink grant currently
delivered to the HARQ entity, the terminal device considers that a status of the first HARQ process
is the not pending status (that is, sets the status of the first HARQ process to the not pending status).
The grant configuration that is associated with the activated CG configuration may appear based
on a preset period, and the preset period may be specified by the RRC signaling used in the
configured grant type 1 or the configured grant type 2.

[00152] In some embodiments, after setting the one or more HARQ processes that are
associated with the first CG to be in the not pending status (for example, after step S401, step S501,
or step S601), the terminal further detects whether N consecutive uplink LBT failures occur on the
currently activated first BWP.

[00153] Steps S401 and S402 are used as an example. As shown in FIG. 7, the HARQ process—
based data transmission method provided in this embodiment of this application further includes
steps S701 and S702 after step S401.

[00154] S701. The terminal counts a total quantity of uplink LBT failures that occur on the first
BWP, and determines through comparison whether the total quantity of uplink LBT failures is
equal to a preset quantity-of-times threshold N of LBT failures.

[00155] The total quantity of uplink LBT failures on the first BWP includes a quantity of uplink
LBT failures that occur when the terminal transmits uplink data on the first BWP.

[00156] S702. If the total quantity of uplink LBT failures is equal to the preset quantity-of-times
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threshold N of LBT failures, the terminal determines that N consecutive uplink LBT failures occur
on the first BWP. If the total quantity of uplink LBT failures is not equal to the preset quantity-of-
times threshold N of LBT failures, the terminal determines that no N consecutive uplink LBT
failures occur on the first BWP.

[00157] The terminal determines that the N consecutive uplink LBT failures occur on the first
BWP, and triggers a status of consecutive uplink LBT failures.

[00158] It should be noted that steps S701 and S702 and step S402 in FIG. 7 are parallel, and
an execution sequence of steps S701 and S702 and step S402 in FIG. 7 is merely an example for
description. In step S701, a quantity of uplink LBT failures in a process of performing step S402
may be counted, or a quantity of uplink LBT failures in a process of performing step S402 and a
subsequent process of sending other uplink data may be counted.

[00159] Further, as shown in FIG. 8, after step S702, the HARQ process—based data
transmission method further includes step S703.

[00160] Step S703. If determining that the N consecutive uplink LBT failures occur on the first
BWP, the terminal clears buffers of all HARQ processes that are associated with a second CG
configuration on the first BWP, or sets all HARQ processes that are associated with a second CG
configuration on the first BWP to be in the not pending status.

[00161] The second GG includes all CG configurations configured by the network device for
the terminal on the first BWP or an activated CG configuration for the terminal on the first BWP.
After the buffers of all the HARQ processes that are associated with the second GG are cleared,
all the HARQ processes that are associated with the second GG are in the not pending status.
[00162] If determining that the N consecutive uplink LBT failures occur on the first BWP, the
terminal directly triggers clearing the buffers of all the HARQ processes that are associated with
the second CG configuration on the first BWP, or directly triggers setting all the HARQ processes
that are associated with the second CG configuration on the first BWP to be in the not pending
status.

[00163] It should be noted that the second CG configuration may be the same as the first CG
configuration, or may be different from the first CG configuration.

[00164] In this embodiment of this application, in a process in which the terminal performs
transmission by using the HARQ process that is associated with the one or more CG configurations
on the first BWP (namely, a BWP that is not switched), the terminal determines that the N
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consecutive uplink LBT failures occur on the first BWP, indicating that the HARQ process being
used on the first BWP may be in the pending status. In this case, the terminal sets all the HARQ
processes that are associated with the second CG configuration on the first BWP to be in the not
pending status. The terminal may set all the HARQ processes that are associated with the second
CG configuration on the first BWP to be in the not pending status by clearing the buffers of all the
HARQ processes that are associated with the second CG configuration on the first BWP or setting
all the HARQ processes that are associated with the second CG configuration to be in the not
pending status. It may be understood that all the HARQ processes that are associated with the
second CG configuration may include a HARQ process that is in the pending status on the first
BWHP. Therefore, all the HARQ processes that are associated with the second CG configuration on
the first BWP may be set to be in the not pending status by clearing the buffers of all the HARQ
processes that are associated with the second CG configuration on the first BWP or setting all the
HARQ processes that are associated with the second CG configuration to be in the not pending
status.

[00165] Inthisway, a problem that a status of a HARQ process in the pending status on the first
BWP (namely, the BWP that is not switched) is not processed when the terminal performs BWP
switching is resolved. Further, a CG configuration of the terminal on a second BWP (namely, a
BWP that is switched to) may be associated with the HARQ process in the pending status on the
first BWP. Because the HARQ process in the pending status on the first BWP has been set to be
in the not pending status, the HARQ process can be used for new transmission on the BWP that is
switched to.

[00166] In some embodiments, if determining that the N consecutive uplink LBT failures occur
on the first BWP, when sending a MAC CE to the network device, the terminal clears the buffers
of all the HARQ processes that are associated with the second CG configuration on the first BWP,
or sets all the HARQ processes that are associated with the second CG configuration on the first
BWP to be in the not pending status. The MAC CE includes an LBT failure status indicator bit of
a serving cell in which the terminal is located.

[00167] The sending of the media access control control element MAC CE to the network
device may mean that the terminal successfully sends the MAC CE. Specifically, if the terminal
receives an LBT success indication that is from a physical layer (physical layer, PHY) and that is
related to the MAC CE, it indicates that the MAC CE can be successfully sent, and it is considered
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that the MAC CE is successfully sent. In addition, from a perspective of only a MAC layer,
regardless of an LBT failure or success related to the MAC CE, it is considered that sending of the
MAC CE is successful when the MAC layer triggers the sending, in other words, it is considered
that the MAC CE is successfully sent.

[00168] In some embodiments, the serving cell in which the terminal is located may include a
primary cell, a primary secondary cell, and a secondary cell. If the terminal determines that the N
consecutive uplink LBT failures occur on the first BWP, when the terminal actively switches from
the first BWP to the second BWP in a case in which the terminal is located in the primary cell or
the primary secondary cell, the terminal clears the buffers of all the HARQ processes that are
associated with the second CG configuration on the first BWP, or sets all the HARQ processes that
are associated with the second CG configuration on the first BWP to be in the not pending status.
The second BWP is a BWP that is configured with a physical random access channel PRACH
resource and on which the N consecutive uplink LBT failures do not occur, and the second BWP
and the first BWP belong to a same serving cell.

[00169] In some embodiments, if determining that the N consecutive uplink LBT failures occur
on the first BWP, the terminal receives a BWP switching instruction from the network device when
the terminal is located in any type of cell (namely, the primary cell, the primary secondary cell, or
the secondary cell) in the serving cell. In response to the BWP switching instruction, the terminal
clears the buffers of all the HARQ processes that are associated with the second CG configuration
on the first BWP, or sets all the HARQ processes that are associated with the second CG
configuration on the first BWP to be in the not pending status. The BWP switching instruction
indicates the terminal to switch from the first BWP to a third BWP. The BWP switching instruction
may be RRC signaling, or may be DCI. The third BWP may be the same as the second BWP, or
may be different from the second BWP.

[00170] It should be noted that, the terminal may "clear the buffers of all the HARQ processes
that are associated with the second CG configuration on the first BWP, or set all the HARQ
processes that are associated with the second CG configuration on the first BWP to be in the not
pending status " on the foregoing second occasion (that is, when sending the MAC CE to the
network device, when actively switching from the first BWP to the second BWP, or when
responding to the BWP switching instruction). Alternatively, the terminal may "clear the buffers
of all the HARQ processes that are associated with the second CG configuration on the first BWP,
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or set all the HARQ processes that are associated with the second CG configuration on the first
BWP to be in the not pending status " on an occasion other than the second occasion. This is not
limited in this embodiment of this application.

[00171] To more accurately control duration during which a HARQ process is occupied in a
transmission process of one piece of uplink data, after setting the one or more HARQ processes
that are associated with the first CG to be in the not pending status (for example, after step S401,
step S501, or step S601), when sending the uplink data to the network device, the terminal records
total duration during which the HARQ process that is used in the transmission process of the one
piece of uplink data is in the pending status, or a quantity of times that the HARQ process that is
used in the transmission process enters the pending status. The total duration or the quantity of
times of entering the pending status is used to more accurately control the duration during which
the HARQ process is occupied in the transmission process of the one piece of uplink data.
[00172] The terminal may record the quantity of times that the HARQ process that is used in
the transmission process of the one piece of uplink data enters the pending status, to more
accurately control the duration during which the HARQ process is occupied in the transmission
process of the one piece of uplink data. Steps S401 and S402 are used as an example. As shown in
FIG. 9, the HARQ process—based data transmission method provided in this embodiment of this
application may include steps S901 and S902 after step S401.

[00173] Step S901. The terminal counts a quantity of pending times that a HARQ process that
is used to send uplink data enters the pending status in a process of transmitting the uplink data.
[00174] The quantity of pending times includes a quantity of times that the HARQ process that
is used to send the uplink data enters the pending status during new transmission and
retransmission.

[00175] The terminal may define a pending counter, and the pending counter is used to record
the quantity of pending times. An initial value of the quantity of pending times recorded by the
pending counter is 0. A preset quantity-of-times threshold corresponding to the pending counter
may be configured by a network device or preset in a protocol. The preset quantity-of-times
threshold may be carried in configuration information of a CG configuration, and preset quantity-
of-times thresholds in configuration information of different CG configurations may be the same
or may be different. The pending counter may be maintained in each HARQ process, that is, a
quantity of times that each HARQ process enters the pending status is recorded.
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[00176] Further, each time the new transmission or the retransmission is performed in the
transmission process of the one piece of uplink data, the terminal determines whether the HARQ
process that is used to send the uplink data is in the pending status. If the HARQ process is in the
pending status, the pending counter increases by 1 (that is, the quantity of pending times is
increased by 1). If the HARQ process is not in the pending status, the pending counter does not
increase by 1 (that is, the quantity of pending times is not increased by 1). The terminal further
determines whether the quantity of pending times recorded by the pending counter is equal to the
preset quantity-of-times threshold. If the quantity of pending times is equal to the preset quantity-
of-times threshold, step S902 is performed. If the quantity of pending times is less than the preset
quantity-of-times threshold, the quantity of pending times continues to be counted.

[00177] Step S902. If the quantity of pending times is equal to the preset quantity-of-times
threshold, the terminal clears a buffer of the HARQ process that is used to send the uplink data, or
sets the HARQ process that is used to send the uplink data to be in the not pending status.
[00178]  After the buffer of the HARQ process that is used to send the uplink data is cleared, the
HARQ process that is used to send the uplink data is in the not pending status.

[00179] It should be noted that steps S901 and S902 and step S402 in FIG. 9 are parallel, and
step S901 may be performed when step S402 starts to be performed.

[00180] In this embodiment of this application, the quantity of pending times that the HARQ
process that is used in the transmission process of the one piece of uplink data enters the pending
status is counted. The quantity of pending times includes not only a quantity of times that the
HARQ process enters the pending status due to an uplink LBT failure after a CGRT and a CGT
are started, but also a quantity of times that the HARQ process enters the pending status because
a plurality of consecutive uplink LBT failures occur before the CGRT and the CGT are started in
uplink transmission. In other words, the quantity of pending times more accurately records a
quantity of times that the HARQ process enters the pending status in the uplink transmission. Then,
it is determined that the quantity of pending times is equal to the preset quantity-of-times threshold,
and the buffer of the HARQ process is cleared or the HARQ process is set to be in the not pending
status. The duration during which the HARQ process is occupied in the transmission process of
the one piece of uplink data is more accurately controlled by counting the quantity of pending
times, to avoid a case in which the HARQ process is occupied for a long time in the transmission
process of the one piece of uplink data because the plurality of consecutive uplink LBT failures
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occur before the CGT and the CGRT are started.

[00181] For example, the terminal may record the quantity of times that the HARQ process that
is used in the transmission process of the one piece of uplink data enters the pending status, to
resolve a problem that the HARQ process is occupied for a long time in the transmission process
of the one piece of uplink data because the plurality of consecutive uplink LBT failures occur
before the CGT and the CGRT are started. Steps S401 and S402 are used as an example. As shown
in FIG. 10, the HARQ process—based data transmission method provided in this embodiment of
this application may further include steps S1001 to S1003 after step S401.

[00182] Step S1001. The terminal determines each time that a HARQ process that is used to
send uplink data is used for new transmission or retransmission, and determines whether the
HARQ process that is used to send the uplink data is in the pending status.

[00183] In the transmission process of the one piece of uplink data, each time the new
transmission or the retransmission starts, the terminal determines whether the HARQ process that
is used to send the uplink data is in the pending status. If the HARQ process is in the pending
status, the pending counter increases by 1 (that is, step S1002 is performed). If the HARQ process
is not in the pending status, the pending counter does not increase by 1 (that is, the quantity of
pending times recorded by the pending counter remains unchanged).

[00184] When the terminal determines that the HARQ process is in the pending status, if a
pending counter does not start counting (that is, the pending counter is not started), the pending
counter starts counting (that is, the pending counter is started), and the pending counter increases
by 1; or if the pending counter is already performing counting, the pending counter directly
increases by 1 (that is, the quantity of pending times is increased by 1). When the terminal
determines that the HARQ process is not in the pending status, if the pending counter does not
start counting, the pending counter does not need to start counting or is not started, and the pending
counter does not increase by 1, or if the pending counter is already performing counting, the
pending counter is reset (that is, the quantity of pending times recorded by the pending counter is
set to 0), and the pending counter does not increase by 1.

[00185] Step S1002. If the HARQ process that is used to send the uplink data is in the pending
status, the quantity of pending times recorded by the pending counter is increased by 1, where an
initial value of the quantity of pending times recorded by the pending counter is zero.

[00186] After the quantity of pending times is increased by 1, the terminal further determines
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whether the quantity of pending times is equal to a preset quantity-of-times threshold. If the
quantity of pending times is equal to the preset quantity-of-times threshold, step S1003 is
performed; or if the quantity of pending times is less than the preset quantity-of-times threshold,
step S1001 continues to be performed.

[00187] Step S1003. If the quantity of pending times recorded by the pending counter is equal
to the preset quantity-of-times threshold, the terminal clears a buffer of the HARQ process that is
used to send the uplink data, or sets the HARQ process that is used to send the uplink data to be in
the not pending status.

[00188]  After the buffer of the HARQ process that is used to send the uplink data is cleared, the
HARQ process that is used to send the uplink data is in the not pending status.

[00189] It should be noted that steps S1001 to S1003 and step S402 in FIG. 10 are parallel, and
step S1001 may be performed when step S402 starts to be performed.

[00190] In this embodiment of this application, the quantity of pending times that the HARQ
process that is used in the transmission process of the one piece of uplink data continuously enters
the pending status is counted. That the HARQ process continuously enters the pending status
means that after an uplink LBT failure occurs in one new transmission or one retransmission of
the HARQ process, the uplink LBT failure still occurs in a next retransmission. The quantity of
pending times may include a quantity of times that the HARQ process enters the pending status
because a plurality of consecutive uplink LBT failures occur before a CGRT and a CGT are started
in uplink transmission. Then, it is determined that the quantity of pending times is equal to the
preset quantity-of-times threshold, and the buffer of the HARQ process is cleared or the HARQ
process is set to be in the not pending status. Based on the quantity of pending times, a case in
which the HARQ process is occupied for a long time in the transmission process of the one piece
of uplink data because the plurality of consecutive uplink LBT failures occur before the CGT and
the CGRT are started is avoided.

[00191] The terminal may further record total duration during which the HARQ process that is
used in the transmission process of the one piece of uplink data is in the pending status, to more
accurately control the duration during which the HARQ process is occupied in the transmission
process of the one piece of uplink data. Steps S401 and S402 are used as an example. As shown in
FIG. 11, the HARQ process—based data transmission method provided in this embodiment of this
application may include steps S1101 and S1102 after step S401.
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[00192] Step S1101. The terminal counts total duration during which a HARQ process that is
used to send uplink data is in the pending status in a process of transmitting the uplink data.
[00193] The terminal may define a pending timer, and the pending timer is used to record the
total duration. A preset duration threshold corresponding to the pending timer may be configured
by the network device or preset in a protocol. The preset duration threshold may be carried in
configuration information of a CG configuration, and preset duration thresholds in configuration
information of different CG configurations may be the same or may be different. The pending
timer may be maintained in each HARQ process, that is, total duration during which each HARQ
process is in the pending status is recorded.

[00194]  Further, the terminal determines, in the transmission process of the one piece of uplink
data, whether a HARQ process that is used for current uplink transmission is in the pending status.
If the HARQ process is in the pending status, the terminal starts the pending timer. If the HARQ
process is not in the pending status, the terminal stops the pending timer. During timing of the
pending timer, the terminal further determines whether the total duration that is recorded by the
pending timer and during which the HARQ process is in the pending status is equal to the preset
duration threshold. If the total duration is equal to the preset duration threshold, step S1102 is
performed. If the total duration is not equal to the preset duration threshold, the total duration
continues to be counted.

[00195] Specifically, the terminal determines, for each new transmission or retransmission in
the transmission process of the one piece of uplink data, whether the HARQ process that is used
to send the uplink data is in the pending status. If the HARQ process is in the pending status and
the pending timer does not start timing (that is, the pending timer is not started), the terminal starts
the pending timer. If the HARQ process is in the pending status and the pending timer is already
performing timing, the pending timer continues timing. If the HARQ process is not in the pending
status and the pending timer does not start timing (that is, the pending timer is not started), the
pending timer is not started (that is, the pending timer is not used for timing). If the HARQ process
is not in the pending status and the pending timer is already performing timing, the pending timer
is stopped (that is, the pending timer stops timing).

[00196] Step S1102. If the total duration is equal to the preset duration threshold, the terminal
clears a buffer of the HARQ process that is used to send the uplink data, or sets the HARQ process
that is used to send the uplink data to be in the not pending status.
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[00197]  After the buffer of the HARQ process that is used to send the uplink data is cleared, the
HARQ process that is used to send the uplink data is in the not pending status.

[00198] It should be noted that steps S1101 and S1102 and step S402 in FIG. 11 are parallel,
and step S1101 may be performed when step S402 starts to be performed.

[00199] In this embodiment of this application, the total duration during which the HARQ
process that is used in the transmission process of the one piece of uplink data is in the pending
status is counted. The total duration includes not only duration during which the HARQ process is
in the pending status due to an uplink LBT failure after a CGRT and a CGT are started, but also
duration during which the HARQ process is in the pending status because a plurality of consecutive
uplink LBT failures occur before the CGRT and the CGT are started in uplink transmission. In
other words, the total duration more accurately records duration during which the HARQ process
is in the pending status in the uplink transmission. Then, it is determined that the total duration is
equal to the preset duration threshold, and the buffer of the HARQ process is cleared or the HARQ
process is set to be in the not pending status. The duration during which the HARQ process is
occupied in the transmission process of the one piece of uplink data is more accurately controlled
by counting the total duration, to avoid a case in which the HARQ process is occupied for a long
time in the transmission process of the one piece of uplink data because the plurality of consecutive
uplink LBT failures occur before the CGT and the CGRT are started.

[00200] For example, the terminal may further record the total duration during which the HARQ
process that is used in the transmission process of the one piece of uplink data is in the pending
status, to resolve a problem that the HARQ process is occupied for a long time in the transmission
process of the one piece of uplink data because the plurality of consecutive uplink LBT failures
occur before the CGT and the CGRT are started. Steps S401 and S402 are used as an example. As
shown in FIG. 12, the HARQ process—based data transmission method provided in this
embodiment of this application may further include steps S1201 to S1204 after step S401.
[00201] Step S1201. The terminal determines each time that a HARQ process that is used to
send uplink data is used for new transmission or retransmission, and determines whether the
HARQ process that is used to send the uplink data is in the pending status or the not pending status.
[00202] In a transmission process of one piece of uplink data, each time new transmission or
retransmission starts, the terminal may determine whether the HARQ process that is used to send
the uplink data is in the pending status or the not pending status. If the HARQ process is in the
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pending status, when a pending timer is not started, step S1202 is performed; or when the pending
timer is running (that is, timing is performed), the pending timer continues to run (that is, the
timing continues). If the HARQ process is in the not pending status, when the pending timer is not
started, the pending timer is not started; or when the pending timer is running, step S1203 is
performed.

[00203] Step S1202. The terminal determines that the HARQ process that is used to send the
uplink data is in the pending status and the pending timer is not started, and starts the pending
timer.

[00204] The pending timer is used to count total duration in which the HARQ process that is
used to send the uplink data is in the pending status in the process of transmitting the uplink data.
[00205] In the transmission process of the one piece of uplink data, when the pending timer is
running (that is, timing is performed), the terminal further determines whether timing duration
(namely, the total duration during which the HARQ process is in the pending status) recorded by
the pending timer is equal to a preset duration threshold. If the timing duration is equal to the preset
duration threshold, step S1204 is performed. If the timing duration is not equal to the preset
duration threshold, step S1201 continues to be performed.

[00206] Step S1203. The terminal determines that the HARQ process that is used to send the
uplink data is in the not pending status and the pending timer is running, and stops the pending
timer.

[00207] In the transmission process of the one piece of uplink data, when the pending timer is
running (that is, timing is performed), the terminal further determines whether the timing duration
(namely, the total duration during which the HARQ process is in the pending status) recorded by
the pending timer is equal to the preset duration threshold. If the timing duration is equal to the
preset duration threshold, step S1204 is performed. If the timing duration is not equal to the preset
duration threshold, step S1201 continues to be performed.

[00208] Step S1204. If the timing duration of the pending timer is equal to the preset duration
threshold, the terminal clears a buffer of the HARQ process that is used to send the uplink data, or
sets the HARQ process that is used to send the uplink data to be in the not pending status.
[00209]  After the buffer of the HARQ process that is used to send the uplink data is cleared, the
HARQ process that is used to send the uplink data is in the not pending status.

[00210] In this embodiment of this application, the total duration during which the HARQ
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process that is used in the transmission process of the one piece of uplink data is continuously in
the pending status is counted. That the HARQ process is continuously in the pending status means
that after an uplink LBT failure occurs in one new transmission or one retransmission of the HARQ
process and the HARQ process is in the pending status, the uplink LBT failure still occurs in a
next retransmission and the HARQ process is in the pending status. The total duration may include
duration during which the HARQ process is in the pending status because a plurality of consecutive
uplink LBT failures occur before a CGRT and a CGT are started in uplink transmission. Then, it
is determined that the total duration is equal to the preset duration threshold, and the buffer of the
HARQ process is cleared or the HARQ process is set to be in the not pending status. Based on the
total duration, a case in which the HARQ process is occupied for a long time in the transmission
process of the one piece of uplink data because the plurality of consecutive uplink LBT failures
occur before the CGT and the CGRT are started is avoided.

[00211] It may be understood that, to implement the foregoing functions, the terminal includes
a corresponding hardware structure and/or software module for executing the functions. A person
skilled in the art should easily be aware that, in combination with the example units and algorithm
steps described in the embodiments disclosed in this specification, embodiments of this application
may be implemented by hardware or a combination of hardware and computer software. Whether
a function is performed by hardware or hardware driven by computer software depends on
particular applications and design constraints of the technical solutions. A person skilled in the art
may use different methods to implement the described functions for each particular application,
but it should not be considered that the implementation goes beyond the scope of embodiments of
this application.

[00212] Inembodiments of this application, the terminal or the like may be divided into function
modules based on the foregoing method examples. For example, each function module may be
obtained through division based on each corresponding function, or two or more functions may be
integrated into one processing module. The integrated module may be implemented in a form of
hardware, or may be implemented in a form of a software functional module. It should be noted
that, in embodiments of this application, module division is an example, and is merely a logical
function division. In actual implementation, another division manner may be used.

[00213] When each function module is obtained through the division based on each
corresponding function, as shown in FIG. 13, an embodiment of this application provides a
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terminal 1300. The terminal 1300 includes a status setting unit 1301 and a data sending unit 1302.
[00214] The status setting unit 1301 is configured to support the terminal 1300 in performing
S401, S501, S601, S703, S902, S1003, S1102 and S1204 in the foregoing method embodiments
and/or another process of the technology described in this specification. The data sending unit
1302 is configured to support the terminal 1300 in performing S402, S502, and S602 in the
foregoing method embodiments and/or another process of the technology described in this
specification.

[00215] Further, the terminal 1300 may further include a communication unit 1303. The
communication unit 1303 is configured to support the terminal 1300 in performing "receiving a
BWP switching instruction from a network device" in the foregoing method embodiments and/or
another process of the technology described in this specification.

[00216] Further, the terminal 1300 may further include a quantity-of-times counting unit 1304.
The quantity-of-times counting unit 1304 is configured to support the terminal 1300 in performing
S901, and S1001 and S1002 in the foregoing method embodiments and/or another process of the
technology described in this specification.

[00217] Further, the terminal 1300 may further include a duration counting unit 1305. The
duration counting unit 1305 is configured to support the terminal 1300 in performing S1001 and
S1201 to S1203 in the foregoing method embodiments and/or another process of the technology
described in this specification.

[00218] Certainly, the terminal 1300 includes but is not limited to the unit modules listed above.
For example, the terminal 1300 may further include a storage unit that is configured to store a not
pending status of a HARQ process. In addition, specific functions that can be implemented by the
foregoing function units include but are not limited to functions corresponding to the method steps
in the foregoing instances. For detailed description of another unit of the terminal 1300, refer to
the detailed descriptions of the method steps corresponding to the unit. Details are not described
herein again in this embodiment of this application.

[00219] When an integrated unit is used, the status setting unit 1301, the communication unit
1303, the quantity-of-times counting unit 1304, the duration counting unit 1305, and the like may
be integrated into one processing module for implementation. The data sending unit 1302 and the
communication unit 1303 may be a communication circuit of the terminal, and the storage unit
may be a storage module of the terminal.
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[00220] FIG. 14 is a possible schematic diagram of a structure of a terminal related to the
foregoing embodiment. A terminal 1400 includes a processing module 1401, a storage module
1402, and a communication module 1403.

[00221] The processing module 1401 is configured to control and manage the terminal 1400.
The storage module 1402 is configured to store program code and data of the terminal 1400. The
communication module 1403 is configured to communicate with another device. For example, the
communication module is configured to receive data sent by the another device or send data to the
another device.

[00222] The processing module 1401 may be a processor or a controller, for example, a CPU,
a general-purpose processor, a digital signal processor (Digital Signal Processor, DSP), an
application-specific integrated circuit (Application-Specific Integrated Circuit, ASIC), a field
programmable gate array (Field Programmable Gate Array, FPGA) or another programmable logic
device, a transistor logic device, a hardware component, or any combination thereof. The
processing module 1401 may implement or execute various example logical blocks, modules, and
circuits described with reference to content disclosed in this application. The processor may be a
combination of processors implementing a computing function, for example, a combination of one
or more microprocessors, or a combination of the DSP and a microprocessor. The communication
module 1403 may be a transceiver, a transceiver circuit, a communication interface, or the like.
The storage module 1402 may be a memory.

[00223] When the processing module 1401 is a processor (the processor 21 and the processor
25 shown in FIG. 2), the communication module 1403 is a communication circuit (the
communication interface 23 shown in FIG. 2), and the storage module 1402 is a memory (the
memory 22 shown in FIG. 2), the terminal provided in this application may be the terminal shown
in FIG. 2. The processor, the communication interface, and the memory may be coupled together
through a bus.

[00224] An embodiment of this application further provides a computer storage medium. The
computer storage medium stores computer program code, and when the foregoing processor
executes the computer program code, the terminal performs related method steps in any
accompanying drawing of FIG. 4 to FIG. 12 to implement the method in the foregoing
embodiments.

[00225] Anembodiment of this application further provides a computer program product. When
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the computer program product runs on a terminal, the terminal is enabled to perform related
method steps in any accompanying drawing of FIG. 4 to FIG. 12 to implement the method in the
foregoing embodiments.

[00226] The terminal 1300, the terminal 1400, the computer storage medium, and the computer
program product provided in this application are all configured to perform the corresponding
methods provided above. Therefore, for beneficial effects that the terminal 1300, the terminal 1400,
the computer storage medium, and the computer program product can achieve, refer to beneficial
effects in the corresponding methods provided above. Details are not described again herein.
[00227] Based on the foregoing descriptions of the implementations, a person skilled in the art
may clearly understand that for the purpose of convenient and brief description, division of the
foregoing functional modules is taken as an example for illustration. In actual application, the
foregoing functions can be allocated to different functional modules for implementation based on
a requirement. That is, an inner structure of an apparatus is divided into different functional
modules to implement all or a part of the functions described above. For a detailed working process
of the foregoing system, apparatus, and unit, refer to a corresponding process in the foregoing
method embodiments. Details are not described herein again.

[00228] In the several embodiments provided in this application, it should be understood that
the disclosed system, apparatus, and method may be implemented in other manners. For example,
the described apparatus embodiment is merely an example. For example, division into the modules
or units is merely logical function division. There may be another division manner 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 electrical, mechanical, or another form.
[00229] The units described as separate components may or may not be physically separate,
and components displayed as units may or may not be physical units, may be located in one place,
or may be distributed on a plurality of network units. A part or all of the units may be selected
based on actual requirements to achieve the objectives of the solutions of embodiments.

[00230] In addition, functional units in embodiments of this application may be integrated into
one processing unit, or each of the units may exist alone physically, or two or more units may be
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integrated into one unit. The integrated unit may be implemented in a form of hardware, or may
be implemented in a form of a software functional unit.

[00231] When the integrated unit is implemented in the form of the software functional unit and
sold or used as an independent product, the integrated unit 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 conventional technology, or all or a part of the technical
solutions may be implemented in a form of a software product. The computer 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, a network device, or the like) or a processor to
perform all or a part of the steps of the methods described in embodiments of this application. The
foregoing storage medium includes any medium that can store program code, such as a flash
memory, a removable hard disk, a read-only memory, a random access memory, a magnetic disk,
or an optical disc.

[00232] 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.
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CLAIMS

1. A hybrid automatic repeat request, HARQ process—based data transmission method, wherein
the method is applied to a terminal, and the method comprises:

if receiving a downlink control information, DCI activation command from a network device,
determining that one or more HARQ processes that are associated with a first configured grant, CG
configuration are in a not pending status, wherein the DCI activation command indicates the terminal
to activate the first CG configuration, wherein the first CG configuration comprises one or more CG
configurations configured by a network device for the terminal on the first bandwidth part, BWP, and
the first BWP is a currently activated BWP of the terminal;

if it is determined that N consecutive uplink listen before talk, LBT failures occur on the first
BWHP, clearing buffers of all HARQ processes that are associated with a second CG configuration on
the first BWP, or determining that all HARQ processes that are associated with a second CG
configuration on the first BWP are in the not pending status, wherein

N>2, and N is an integer; the second CG configuration comprises all CG configurations
configured by the network device for the terminal on the first BWP or an activated CG configuration
for the terminal on the first BWP; and after the buffers of all the HARQ processes that are associated
with the second CG configuration are cleared, all the HARQ processes that are associated with the
second CG configuration are in the not pending status; and

sending uplink data to the network device by using a HARQ process that is associated with the
first CG configuration and that is in the not pending status.

2. A hybrid automatic repeat request, HARQ process—based data transmission method, wherein
the method is applied to a terminal, and the method comprises:

if receiving radio resource control, RRC signaling from a network device, determining that one
or more HARQ processes that are associated with a first configured grant, CG configuration are in a
not pending status, wherein the RRC signaling is used to configure and activate the first CG
configuration for the terminal, wherein the first CG configuration comprises one or more CG
configurations configured by the network device for the terminal on the first bandwidth part, BWP,
and the first BWP is a currently activated BWP of the terminal,

if it is determined that N consecutive uplink listen before talk, LBT failures occur on the first
BWHP, clearing buffers of all HARQ processes that are associated with a second CG configuration on
the first BWP, or determining that all HARQ processes that are associated with a second CG
configuration on the first BWP are in the not pending status, wherein

N>2, and N is an integer; the second CG configuration comprises all CG configurations
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configured by the network device for the terminal on the first BWP or an activated CG configuration
for the terminal on the first BWP; and after the buffers of all the HARQ processes that are associated
with the second CG configuration are cleared, all the HARQ processes that are associated with the
second CG configuration are in the not pending status; and

sending uplink data to the network device by using a HARQ process that is associated with the
first CG configuration and that is in the not pending status.

3. The method according to claim 1 or 2, wherein the one or more HARQ processes that are
associated with the first CG configuration comprise:

all HARQ processes that are associated with the first CG configuration;

a HARQ process that is one of the HARQ processes that are associated with the first CG
configuration and that is in a pending status;

a first HARQ process that is one of the HARQ processes that are associated with the first CG
configuration, wherein no uplink grant that is associated with the first HARQ process exists in uplink
grant currently delivered to a HARQ entity, and that no uplink grant that is associated with the first
HARQ process exists in uplink grant currently delivered to a HARQ entity indicates that the first
HARQ process is not used by the terminal;

a HARQ process that is one of the HARQ processes that are associated with the first CG
configuration and that is not being used; or

a corresponding HARQ process that is one of the HARQ processes that are associated with the
first CG configuration, wherein the corresponding HARQ process is a HARQ process randomly
selected by the terminal.

4. The method according to claim 1, wherein the clearing buffers of all HARQ processes that
are associated with a second CG configuration on the first BWP, or determining that all HARQ
processes that are associated with a second CG configuration on the first BWP are in the not pending
status comprises:

when sending a media access control control element, MAC CE to the network device, clearing
the buffers of all the HARQ processes that are associated with the second CG configuration, or
determining that all the HARQ processes that are associated with the second CG configuration are in
the not pending status, wherein

the MAC CE comprises an LBT failure status indicator bit of a serving cell in which the terminal
iIs located.

5. The method according to claim 1, wherein the clearing buffers of all HARQ processes that

are associated with a second CG configuration on the first BWP, or determining that all HARQ
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processes that are associated with a second CG configuration on the first BWP are in the not pending
status comprises:

when the terminal is located in a primary cell or a primary secondary cell, and the terminal
actively switches from the first BWP to a second BWP, clearing the buffers of all the HARQ processes
that are associated with the second CG configuration, or determining that all the HARQ processes
that are associated with the second CG configuration are in the not pending status, wherein

the second BWP is a BWP that is configured with a physical random access channel, PRACH
resource and on which the N consecutive uplink LBT failures do not occur, and the second BWP and
the first BWP belong to a same serving cell.

6. The method according to claim 1, wherein the clearing buffers of all HARQ processes that
are associated with a second CG configuration on the first BWP, or determining that all HARQ
processes that are associated with a second CG configuration on the first BWP are in the not pending
status comprises:

receiving a BWP switching instruction from the network device; and

in response to the BWP switching instruction, clearing the buffers of all the HARQ processes
that are associated with the second CG configuration, or determining that all the HARQ processes
that are associated with the second CG configuration are in the not pending status.

7. The method according to any one of claims 1 to 6, wherein the method further comprises:

determining, each time by the terminal that the HARQ process that is used to send the uplink
data is used for new transmission or retransmission, and determining whether the HARQ process that
is used to send the uplink data is in the pending status;

if the HARQ process that is used to send the uplink data is in the pending status, increasing a
guantity of pending times recorded by a pending counter by 1, wherein an initial value of the quantity
of pending times recorded by the pending counter is zero; and

if the quantity of pending times recorded by the pending counter is equal to a preset quantity-of-
times threshold, clearing, by the terminal, a buffer of the HARQ process that is used to send the uplink
data, or determining that the HARQ process that is used to send the uplink data is in the not pending
status, wherein after the buffer of the HARQ process that is used to send the uplink data is cleared,
the HARQ process that is used to send the uplink data is in the not pending status.

8. The method according to any one of claims 1 to 8, wherein the method further comprises:

determining, each time by the terminal that the HARQ process that is used to send the uplink
data is used for new transmission or retransmission, and determining whether the HARQ process that

is used to send the uplink data is in the pending status or the not pending status;
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determining that the HARQ process that is used to send the uplink data is in the pending status
and a pending timer is not started, and starting the pending timer, wherein the pending timer is used
to count total duration during which the HARQ process that is used to send the uplink data is in the
pending status in a process of transmitting the uplink data;

determining that the HARQ process that is used to send the uplink data is in the not pending
status and the pending timer is running, and stopping the pending timer; and

if timing duration of the pending timer is equal to a preset duration threshold, clearing, by the
terminal, a buffer of the HARQ process that is used to send the uplink data, or determining that the
HARQ process that is used to send the uplink data is in the not pending status, wherein after the buffer
of the HARQ process that is used to send the uplink data is cleared, the HARQ process that is used
to send the uplink data is in the not pending status.

9. A communication apparatus, comprising a processor and a memory, wherein the processor is
coupled to the memory, and the processor is configured to control the apparatus to implement the
method according to any one of claims 1 to 8.

10. A computer readable medium, wherein the medium comprises computer readable
instructions, and when the computer readable instructions are run on a terminal, the terminal is
enabled to perform the method according to any one of claims 1 to 9.

11. A computer program product, wherein the computer program product comprises instructions,
and when the instructions are run by a computer, the method according to any one of claims 1 to 9 is
implemented.

12. A communication system, wherein the communication system comprises the apparatus to

implement the method according to any one of claims 1 to 8 and a network device.
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