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(54) METHOD, APPARATUS AND SYSTEM FOR FEEDBACK

(57) This application provides a feedback method,
an apparatus, and a system, and relates to the field of
communications technologies. The method includes: re-
ceiving, by a terminal device, configuration information
sent by a network device, where the configuration infor-
mation is used to indicate K time sequence relationships,
the K time sequence relationships are respectively used
for HARQ feedback on K downlink frequency domain re-
sources, and K is a positive integer greater than or equal

to 2; and sending, by the terminal device, HARQ feed-
back information to the network device, where a quantity
of downlink control channel monitoring occasionsmoni-
toring occasions corresponding to the HARQ feedback
information is determined based on the K time sequence
relationships. According to the foregoing solution, the
network device and the terminal device have a unified
understanding on the HARQ feedback information. In this
way, system robustness is improved.
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Description

[0001] This application claims priority to Chinese Patent Application No. 201810032724.2, filed with the Chinese Patent
Office on January 12, 2018 and entitled "FEEDBACK METHOD, APPARATUS, AND SYSTEM", which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of communications technologies, and in particular, to a feedback method,
an apparatus, and a system.

BACKGROUND

[0003] With continuous development of communications technologies, a new radio (new radio, NR) technology is
proposed, to meet different requirements of users for various services. In NR, an RF bandwidth capability of a terminal
device is less than a carrier bandwidth. For example, the carrier bandwidth may be up to 400 megahertz (MHz), and the
RF bandwidth capability of the terminal device may be 20 MHz, 50 MHz, 100 MHz, or the like. To enable the terminal
device to perform normal communication, a bandwidth part (bandwidth part, BWP) is introduced. Specifically, a system
parameter (for example, a subcarrier spacing) may be configured for the BWP, to meet different service requirements.
[0004] A new hybrid automatic repeat request (hybrid automatic repeat request, HARQ) feedback mode needs to be
designed, to adapt to a new radio access technology.

SUMMARY

[0005] This application proposes a feedback method, an apparatus, and a system, to help improve reliability and
accuracy of data transmission in NR
[0006] According to a first aspect, a feedback method in an embodiment of this application includes:
receiving, by a terminal device, configuration information sent by a network device, where the configuration information
is used to indicate K time sequence relationships, the K time sequence relationships are respectively used for HARQ
feedback on K downlink frequency domain resources, the K downlink frequency domain resources are configured by
the network device for the terminal device, and K is a positive integer greater than or equal to 2; and sending, by the
terminal device, HARQ feedback information to the network device, where a quantity of downlink control channel mon-
itoring occasions corresponding to the HARQ feedback information is determined based on the K time sequence rela-
tionships. When K is greater than or equal to 2, the quantity of downlink control channel monitoring occasions corre-
sponding to the HARQ feedback information is determined based on the K time sequence relationships. When the HARQ
feedback is performed on a plurality of downlink frequency domain resources, a unified rule is defined for determining
the quantity of downlink control channel monitoring occasions and further determining a quantity of feedback information
bits, so that a wireless network access device and the terminal device have a unified understanding on the HARQ
feedback information. In this way, system robustness is improved.
[0007] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a quantity of parameters obtained by finding a union of K parameter sets
corresponding to the K time sequence relationships. The foregoing technical solution is applicable to a scenario in which
the network device configures a plurality of downlink frequency domain resources for the terminal device and activates
one downlink frequency domain resource at a time.
[0008] In a possible design, the quantity of downlink control channel monitoring occasions is further determined based
on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency domain resources,
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
The foregoing technical solution is applicable to a scenario in which the network device configures a plurality of downlink
frequency domain resources for the terminal device and configuration parameters (for example, subcarrier spacings) of
the downlink frequency domain resources are different.
[0009] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a sum of K quantities of K sub downlink control channel monitoring
occasions, and the K sub downlink control channel monitoring occasions are determined based on K quantities of
parameters in K parameter sets corresponding to the K time sequence relationships. The foregoing technical solution
is applicable to a scenario in which the network device configures a plurality of downlink frequency domain resources
for the terminal device and activates a plurality of downlink frequency domain resources at a time. According to the
foregoing technical solution, when the HARQ feedback is performed on a plurality of downlink frequency domain re-
sources, a unified rule is defined for determining the quantity of downlink control channel monitoring occasions and
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further determining the quantity of feedback information bits, so that the wireless network access device and the terminal
device have a unified understanding on the HARQ feedback information. In this way, system robustness is improved.
[0010] In a possible design, the K quantities of sub downlink control channel monitoring occasions are further deter-
mined based on subcarrier spacings corresponding to the K downlink frequency domain resources and a subcarrier
spacing of an uplink frequency domain resource on which the HARQ feedback information is located. The foregoing
technical solution is applicable to a scenario in which the network device configures a plurality of downlink frequency
domain resources for the terminal device and configuration parameters (for example, subcarrier spacings) of the downlink
frequency domain resources are different.
[0011] In a possible design, the HARQ feedback information includes code block group CBG-based HARQ feedback
information.
[0012] According to a second aspect, a feedback method in an embodiment of this application includes:
sending, by a network device, configuration information to a terminal device, where the configuration information is used
to indicate K time sequence relationships, the K time sequence relationships are respectively used for hybrid automatic
repeat request HARQ feedback on K downlink frequency domain resources, the K downlink frequency domain resources
are configured by the network device for the terminal device, and K is a positive integer greater than or equal to 2; and
receiving, by the network device, HARQ feedback information sent by the terminal device, where a quantity of downlink
control channel monitoring occasions corresponding to the HARQ feedback information is determined based on the K
time sequence relationships.
[0013] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a quantity of parameters obtained by finding a union of K parameter sets
corresponding to the K time sequence relationships.
[0014] In a possible design, the quantity of downlink control channel monitoring occasions is further determined based
on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency domain resources,
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
[0015] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a sum of K quantities of K sub downlink control channel monitoring
occasions, and the K sub downlink control channel monitoring occasions are determined based on K quantities of
parameters in K parameter sets corresponding to the K time sequence relationships. In a possible design, the K quantities
of sub downlink control channel monitoring occasions are further determined based on subcarrier spacings corresponding
to the K downlink frequency domain resources and a subcarrier spacing of an uplink frequency domain resource on
which the HARQ feedback information is located.
[0016] In a possible design, the HARQ feedback information includes code block group CBG-based HARQ feedback
information.
[0017] According to a third aspect, an apparatus in an embodiment of this application includes a receiving module
and a sending module. The receiving module is configured to receive configuration information sent by a network device,
where the configuration information is used to indicate K time sequence relationships, the K time sequence relationships
are respectively used for hybrid automatic repeat request HARQ feedback on K downlink frequency domain resources,
the K downlink frequency domain resources are configured by the network device for the apparatus, and K is a positive
integer greater than or equal to 2. The sending module is configured to send HARQ feedback information to the network
device, where a quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback infor-
mation is determined based on the K time sequence relationships.
[0018] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a quantity of parameters obtained by finding a union of K parameter sets
corresponding to the K time sequence relationships.
[0019] In a possible design, the quantity of downlink control channel monitoring occasions is further determined based
on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency domain resources,
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
[0020] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a sum of K quantities of K sub downlink control channel monitoring
occasions, and the K sub downlink control channel monitoring occasions are determined based on K quantities of
parameters in K parameter sets corresponding to the K time sequence relationships. In a possible design, the K quantities
of sub downlink control channel monitoring occasions are further determined based on subcarrier spacings corresponding
to the K downlink frequency domain resources and a subcarrier spacing of an uplink frequency domain resource on
which the HARQ feedback information is located.
[0021] In a possible design, the HARQ feedback information includes code block group CBG-based HARQ feedback
information.
[0022] In a possible design, the apparatus is a terminal device, or the apparatus is a chip.
[0023] It should be noted that a hardware implementation corresponding to the receiving module is a receiver, and a
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hardware implementation corresponding to the sending module is a transmitter. A function of the receiver and a function
of the transmitter may be integrated into one hardware module, in which case the receiver and the transmitter are jointly
referred to as a transceiver. Alternatively, the receiver and the transceiver may be separate hardware units.
[0024] According to another aspect of embodiments of this application, a chip is further provided. The chip is connected
to a transceiver and a memory, and is configured to read and execute a program stored in the memory, to trigger the
transceiver to implement the feedback method according to any one of the first aspect or the possible designs of the
first aspect.
[0025] According to still another aspect of embodiments of this application, a computer storage medium is further
provided. The computer storage medium stores a computer program, and when the computer program is executed by
a processor, the processor is configured to implement the feedback method according to any one of the first aspect or
the possible designs of the first aspect.
[0026] According to a fourth aspect, an apparatus in an embodiment of this application includes a receiving module
and a sending module. The sending module is configured to send configuration information to a terminal device, where
the configuration information is used to indicate K time sequence relationships, the K time sequence relationships are
respectively used for hybrid automatic repeat request HARQ feedback on K downlink frequency domain resources, the
K downlink frequency domain resources are configured by the apparatus for the terminal device, and K is a positive
integer greater than or equal to 2. The receiving module is configured to receive HARQ feedback information sent by
the terminal device, where a quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on the K time sequence relationships.
[0027] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a quantity of parameters obtained by finding a union of K parameter sets
corresponding to the K time sequence relationships.
[0028] In a possible design, the quantity of downlink control channel monitoring occasions is further determined based
on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency domain resources,
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
[0029] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a sum of K quantities of K sub downlink control channel monitoring
occasions, and the K sub downlink control channel monitoring occasions are determined based on K quantities of
parameters in K parameter sets corresponding to the K time sequence relationships. In a possible design, the K quantities
of sub downlink control channel monitoring occasions are further determined based on subcarrier spacings corresponding
to the K downlink frequency domain resources and a subcarrier spacing of an uplink frequency domain resource on
which the HARQ feedback information is located.
[0030] In a possible design, the HARQ feedback information includes code block group CBG-based HARQ feedback
information.
[0031] In a possible design, the apparatus is a network device, or the apparatus is a chip.
[0032] It should be noted that a hardware implementation corresponding to the receiving module is a receiver, and a
hardware implementation corresponding to the sending module is a transmitter. A function of the receiver and a function
of the transmitter may be integrated into one hardware module, in which case the receiver and the transmitter are jointly
referred to as a transceiver. Alternatively, the receiver and the transceiver may be separate hardware units.
[0033] According to yet another aspect of embodiments of this application, a chip is further provided. The chip is
connected to a transceiver and a memory, and is configured to read and execute a program stored in the memory, to
trigger the transceiver to implement the feedback method according to any one of the second aspect or the possible
designs of the second aspect.
[0034] According to still yet another aspect of embodiments of this application, a computer storage medium is further
provided. The computer storage medium stores a computer program, and when the computer program is executed by
a processor, the processor is configured to implement the feedback method according to any one of the second aspect
or the possible designs of the second aspect.
[0035] An embodiment of this application further provides a communications system, including the apparatus according
to any one of the third aspect or the possible designs of the third aspect, and the apparatus according to any one of the
fourth aspect or the possible designs of the fourth aspect.
[0036] It should be noted that the K parameter sets corresponding to the K time sequence relationships in any of the
foregoing aspects and the possible designs of any aspect in the embodiments of this application mean that each of the
K time sequence relationships corresponds to one parameter set.
[0037] In addition, for technical effects brought by any possible design manner in the second to the fourth aspects,
reference may be made to technical effects brought by different design manners in the first aspect, and details are not
described herein again.
[0038] An embodiment of this application further provides a method for determining a DCI payload size, including:
receiving, by a terminal device, configuration information sent by a network device, where the configuration information
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includes a target frequency domain resource; and determining, by the terminal device, a size of a frequency domain
resource assignment field based on a quantity of resource blocks RBs corresponding to the target frequency domain
resource. The target frequency domain resource is one of a default uplink BWP, a default downlink BWP, an initial
activated uplink BWP, and an initial activated downlink BWP.

BRIEF DESCRIPTION OF DRAWINGS

[0039]

FIG. 1 is a possible schematic architectural diagram of a mobile communications system to which an embodiment
of this application is applicable;
FIG. 2 is a feedback method according to an embodiment of this application;
FIG. 3 is a schematic diagram of a time sequence relationship according to an embodiment of this application;
FIG. 4 is a schematic structural diagram of an apparatus according to an embodiment of this application;
FIG. 5 is a schematic structural diagram of an apparatus according to an embodiment of this application;
FIG. 6 is a schematic structural diagram of an apparatus according to an embodiment of this application;
FIG. 7 is a schematic structural diagram of an apparatus according to an embodiment of this application; and
FIG. 8 is a schematic structural diagram of a communications system according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0040] The following describes embodiments of this application in detail with reference to accompanying drawings of
the specification.
[0041] FIG. 1 is a possible schematic architectural diagram of a mobile communications system to which an embodiment
of this application is applicable. The mobile communications system shown in FIG. 1 includes a core network device
110, a radio access network device 120, a terminal device 130, and a terminal device 140. It should be understood that
FIG. 1 is merely a schematic architectural diagram of the mobile communications system. A quantity of core network
devices, a quantity of radio access network devices, and a quantity of terminal devices in the mobile communications
system are not limited in this embodiment of this application, and the mobile communications system shown in FIG. 1
may further include another device, such as a wireless relay device and a wireless backhaul device. This is not limited
in this embodiment of this application. In addition, during specific implementation, functions of the core network device
and functions of the radio access network device in the mobile communications system shown in FIG. 1 may be integrated
into mutually independent physical devices, or may be integrated into one physical device, or some functions of the core
network device and some functions of the radio access network device may be integrated into one physical device. This
is not limited in this embodiment of this application. In addition, in the mobile communications system shown in FIG. 1,
the terminal device can be connected to the radio access network device in a wireless manner, and the radio access
network device can be connected to the core network device in a wireless manner or a wired manner. It should also be
noted that the terminal device in the mobile communications system shown in FIG. 1 may be fixed or movable.
[0042] The radio access network device in the mobile communications system shown in FIG. 1 is configured to connect
the terminal device to the mobile communications system. Specifically, the radio access network device may be a NodeB
(node B), an evolved NodeB (evolved node B, eNB), a base station in a 5th-generation (5th-generation, 5G) mobile
communications system, a base station in a future mobile communications system, an access node in a wireless fidelity
(wireless fidelity, Wi-Fi) system, or the like. A specific technology and specific device form used for the radio access
network device are not limited.
[0043] The terminal device in the mobile communications system shown in FIG. 1 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. Specifically, the terminal device may be a mobile phone (mobile phone), a tablet computer (pad), a
computer with a wireless transmitting and receiving function, a virtual reality (virtual reality, VR) terminal device, an
augmented reality (augmented reality, AR) terminal device, a wireless terminal in industrial control (industrial control),
a wireless terminal in self driving (self driving), a wireless terminal in remote surgery (remote medical surgery), a wireless
terminal in a smart grid (smart grid), a wireless terminal in transportation safety (transportation safety), a wireless terminal
in a smart city (smart city), a wireless terminal in a smart home (smart home), or the like. This is not limited.
[0044] It should be understood that the radio access network device and the terminal device in the mobile communi-
cations system shown in FIG. 1 may be deployed on land, including indoor or outdoor, and in a handheld or vehicle-
mounted manner; or may be deployed on water; or may be deployed in an aircraft, a balloon, and a satellite in the air;
and so on. Application scenarios of the radio access network device and the terminal device are not limited.
[0045] It should be understood that in the mobile communications system shown in FIG. 1, communication between
the radio access network device and the terminal device and communication between terminal devices may be performed
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by using a licensed spectrum (licensed spectrum), by using an unlicensed spectrum (unlicensed spectrum), or by using
both a licensed spectrum and an unlicensed spectrum. This is not limited. Communication between the radio access
network device and the terminal device and communication between terminal devices may be performed by using a
spectrum below 6 gigahertz (gigahertz, GHz), by using a spectrum above 6 GHz, or by using both a spectrum below 6
GHz and a spectrum above 6 GHz. A spectrum resource used between the radio access network device and the terminal
device is not limited in this embodiment of this application.
[0046] A network device in the embodiments of this application may be the radio access network device in the mobile
communications system shown in FIG. 1, and a terminal device in the embodiments of this application may be the
terminal device in the mobile communications system shown in FIG. 1.
[0047] The following explains some terms used in the embodiments of this application, to help a person skilled in the
art understand technical solutions in the embodiments of this application.

1. HARQ feedback information: HARQ feedback information includes an acknowledgment (acknowledgment, ACK)
and a negative acknowledgment (negative acknowledgment, NACK). Specifically, after receiving data sent by a
radio access network device, a terminal device feeds back a reception status of the data to the radio access network
device. For example, if the terminal device correctly receives the data sent by the radio access network device, the
terminal device sends an ACK to the radio access network device; otherwise, the terminal device sends an NACK
to the radio access network device. After receiving the NACK, the radio access network device retransmits the data
to the terminal device. This manner helps improve reliability and accuracy of data reception by the terminal device.
2. Time sequence relationship: A time sequence relationship may also be referred to as a timing relationship,
including one of or a combination of more than one of a first relationship, a second relationship, and a third relationship.
Specifically, the first relationship indicates a timing relationship between a time unit used by a terminal device to
receive data and a time unit used to send HARQ feedback information of the data; or the first relationship indicates
a timing relationship between a time unit used by a terminal device to receive a physical downlink shared channel
and a time unit used to send HARQ feedback information corresponding to the physical downlink shared channel.
The second relationship indicates a timing relationship between a time unit used by the terminal device to receive
downlink scheduling information of data and a time unit used to receive the data, where the downlink scheduling
information is used to schedule a frequency domain resource used by the terminal device to receive the data; or
the second relationship indicates a timing relationship between a time unit used by the terminal device to receive a
physical downlink control channel and a time unit used to receive a physical downlink shared channel, where the
physical downlink control channel is used to schedule the physical downlink shared channel. The third relationship
indicates a timing relationship between a time unit used by the terminal device to receive downlink scheduling
information of data and a time unit used to send HARQ feedback information of the data; or the third relationship
indicates a timing relationship between a time unit used by the terminal device to receive a physical downlink control
channel and a time unit used to send HARQ feedback information, where the HARQ feedback information corre-
sponds to a physical downlink shared channel scheduled by the physical downlink control channel.
3. Parameter set corresponding to a time sequence relationship: A parameter set corresponding to a time sequence
relationship may include one timing set (set) or a combination of a plurality of timing sets. Specifically, when a timing
set corresponds to the first relationship, the timing set may also be referred to as a K1 set, and a value therein may
be referred to as a K1 value. Specifically, a parameter in the K1 set may indicate a quantity of time units, in time
domain, between a time unit used by a terminal device to receive data and a time unit used to send HARQ feedback
information of the data. When a timing set corresponds to the second relationship, the timing set may also be referred
to as a K0 set, and a value therein may be referred to as a K0 value. Specifically, a parameter in the K0 set may
indicate a quantity of time units, in time domain, between a time unit used by the terminal device to receive downlink
scheduling information of the data and the time unit used to receive the data. When a timing set corresponds to the
third relationship, a parameter in the timing set may indicate a quantity of time units, in time domain, between the
time unit used by the terminal device to receive the downlink scheduling information of the data and the time unit
used to send the HARQ feedback information of the data. It should be noted that the timing set corresponding to
the third relationship may be obtained based on the K0 set and the K1 set. Specifically, parameters in the timing
set corresponding to the third relationship are determined based on a sum of each parameter in the K0 set and each
parameter in the K1 set. For example, if the K0 set = {1, 3}, and the K1 set = {2, 4}, sums of all parameters in the
K0 set = {1, 3} and all parameters in the K1 set = {2, 4} are (1 + 2) = 3, (1 + 4) = 5, (3 + 2) = 5, and (3 + 4) = 7.
Parameters of different values are selected from the sums of all the parameters in the K1 set = {2, 4} and all the
parameters in the K0 set = {1, 3}, to form the timing set corresponding to the third relationship, and the timing set
corresponding to the third relationship is {3, 5, 7}.
That the parameter set corresponding to the time sequence relationship includes the K1 set is used as an example.
The K1 set is {1, 2}. If the time unit used to send the HARQ feedback information of the data is the Nth time unit,
the HARQ feedback information includes feedback information corresponding to data received in the (N-1)th time
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unit and feedback information corresponding to data received in the (N-2)th time unit.
It should be noted that in the embodiments of this application, the parameter set corresponding to the time sequence
relationship may be directly indicated or notified to the terminal device in advance by a network device (for example,
a radio access network device). For example, when the time sequence relationship includes the first relationship,
the network device directly indicates or notifies, to the terminal device, the parameter set corresponding to the first
relationship. For another example, when the time sequence relationship includes the third relationship, the network
device may directly indicate or notify, to the terminal device, the parameter set corresponding to the third relationship.
For still another example, when the time sequence relationship includes the third relationship, the network device
may alternatively indicate or notify a parameter set 1 and a parameter set 2 to the terminal device, where the
parameter set 1 corresponds to the first relationship and the parameter set 2 corresponds to the second relationship,
and the terminal device obtains, based on the parameter set 1 and the parameter set 2, the parameter set corre-
sponding to the third relationship. Specifically, for a manner in which the parameter set corresponding to the third
relationship is determined based on the parameter set 1 and the parameter set 2, reference may be made to a
manner in which the parameter set corresponding to the third relationship is obtained based on the K0 set and the
K1 set. Details are not described herein again.
4. Time unit: A time unit may include a subframe, a transmission time interval (one transmission time interval is a
sum of duration of a plurality of subframes, or a sum of a plurality of transmission time intervals is one subframe),
one or more time domain symbols, one or more slots (slot), one or more mini-slots (mini-slot), a combination of a
slot and a mini-slot, or the like. This is not limited.
5. Downlink control channel monitoring occasion: A downlink control channel monitoring occasion may also be
referred to as a physical downlink control channel (physical downlink control channel, PDCCH) monitoring occasion.
Specifically, the downlink control channel monitoring occasion may be monitoring on downlink control information
in various formats (format). The downlink control channel monitoring occasion includes various types of downlink
control information that may be used to schedule downlink data, including not only a DCI format
1/1A/1B/1C/1D/2/2A/2B/2C in LTE, a DCI format 1_0/1_1 in NR, and the like, but also activation of downlink semi-
persistent scheduling (semi-persistent scheduling, SPS) data transmission within the downlink control channel mon-
itoring occasion. When downlink SPS data transmission is considered, given that semi-persistent scheduling is a
periodic service and that a time sequence relationship of semi-persistent scheduling is relatively fixed, when there
is only one semi-persistent service between a radio access network device and a terminal device and a time sequence
relationship points to an uplink feedback time unit, only one time of downlink SPS data channel feedback is added
on the uplink feedback time unit; when there are only N semi-persistent services between a radio access network
device and a terminal device and time sequence relationships corresponding to the N semi-persistent services point
to a same uplink feedback time unit, N times of downlink SPS data channel feedback need to be added on the uplink
feedback time unit. A feedback information bit of SPS data may be arranged after feedback information of non-SPS
data, or may be arranged in a manner the same as that of a feedback information bit of the non-SPS data.
6. Sub downlink control channel monitoring occasion: A sub downlink control channel monitoring occasion is a
downlink control channel monitoring occasion for one downlink frequency domain resource when a radio access
network device configures K downlink frequency resources. A downlink control channel monitoring occasion corre-
sponding to HARQ feedback information is a downlink control channel monitoring occasion for the K downlink
frequency domain resources, where K is an integer greater than or equal to 2.
7. Downlink frequency domain resource and uplink frequency domain resource: A downlink frequency domain
resource is a frequency domain resource used to transmit downlink control information, a downlink control channel,
downlink data, a downlink reference signal, or the like, for example, a downlink BWP in NR. An uplink frequency
domain resource is a frequency domain resource used to transmit uplink data, an uplink control channel, uplink
control information, an uplink reference signal, or the like (for example, HARQ feedback information), for example,
an uplink BWP in NR
For example, a BWP includes contiguous resource blocks (resource block, RB) in frequency domain. A network
device (for example, a radio access network device) may configure a plurality of uplink BWPs and a plurality of
downlink BWPs for a terminal device. In addition, a physical downlink shared channel and a physical downlink
control channel can be transmitted in only the downlink BWPs, and likewise, a physical uplink shared channel and
a physical uplink control channel can be transmitted in only the uplink BWPs.
8. Configuration parameter: Configuration parameters, also referred to as numerology, include parameters such as
a subcarrier spacing and a cyclic prefix. For different frequency domain resources, numerology may be configured
independently. A downlink BWP in an NR system is used as an example. When a downlink BWP1 corresponds to
a subcarrier spacing of 15 kHz and a downlink BWP2 corresponds to a subcarrier spacing of 30 kHz, a time unit
corresponding to the downlink BWP1 is different from a time unit corresponding to the downlink BWP2.

[0048] The following describes the embodiments of this application in detail with reference to the mobile communica-
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tions system shown in FIG. 1, by using an example in which a time sequence relationship includes the first relationship.
It should be noted that a downlink control channel monitoring occasion corresponding to HARQ feedback information
may be alternatively determined based on the second relationship or the third relationship. This is not limited in the
embodiments of this application. A manner of determining a quantity of downlink control channel monitoring occasions
corresponding to HARQ feedback information is similar to a manner of determining, based on the first relationship, a
quantity of downlink control channel monitoring occasions corresponding to HARQ feedback information. Details are
not described herein again.
[0049] As shown in FIG. 2, a feedback method in an embodiment of this application includes the following steps.
[0050] Step 201: A radio access network device sends configuration information to a terminal device, where the
configuration information is used to indicate K time sequence relationships, the K time sequence relationships are used
for HARQ feedback on K downlink frequency domain resources, the K downlink frequency domain resources are con-
figured by the radio access network device for the terminal device, and K is a positive integer greater than or equal to 2.
[0051] For example, the radio access network device in NR is a base station, and the downlink frequency domain
resources are downlink BWPs. If the base station configures a downlink BWP1 and a downlink BWP2 for the terminal
device, the downlink BWP1 corresponds to a time sequence relationship 1, and the downlink BWP2 corresponds to a
time sequence relationship 2. The time sequence relationship 1 may be the same as the time sequence relationship 2,
or may be different from the time sequence relationship 2. This is not limited. For example, the time sequence relationship
1 includes a timing relationship 1 and a timing relationship 2, and the time sequence relationship 2 includes a timing
relationship 3. The timing relationship 1 indicates a timing relationship between a time unit used to receive data and a
time unit used to send HARQ feedback information of the data. The timing relationship 2 indicates a relationship between
a time unit used to send downlink scheduling information of data and a time unit used to receive the data, and the
downlink scheduling information is used to schedule a frequency domain resource used to transmit the data. The timing
relationship 3 indicates a relationship between a time unit used to send downlink scheduling information of data and a
time unit used to send HARQ feedback information of the data. For another example, the time sequence relationship 1
includes a timing relationship 4, and the time sequence relationship 2 includes the timing relationship 4. The timing
relationship 4 indicates a timing relationship between a time unit used to receive data and a time unit used to send HARQ
feedback information of the data.
[0052] Step 202: The terminal device receives the configuration information sent by the radio access network device,
and sends HARQ feedback information to the radio access network device, where a quantity of downlink control channel
monitoring occasions corresponding to the HARQ feedback information is determined based on the K time sequence
relationships.
[0053] It should be noted that the HARQ feedback information in this embodiment of this application may also be a
HARQ feedback codebook, and a name of the HARQ feedback information is not limited.
[0054] The following describes in detail solutions for determining, based on the K time sequence relationships, the
quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information.

Solution 1

[0055] The quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information
is determined based on a quantity of parameters obtained by finding a union of K parameter sets corresponding to the
K time sequence relationships.
[0056] For example, the radio access network device configures a downlink frequency domain resource 1, a downlink
frequency domain resource 2, and a downlink frequency domain resource 3 for the terminal device. The downlink
frequency domain resource 1 corresponds to a time sequence relationship 1, the downlink frequency domain resource
2 corresponds to a time sequence relationship 2, and the downlink frequency domain resource 3 corresponds to a time
sequence relationship 3. It is assumed that the time sequence relationship 1, the time sequence relationship 2, and the
time sequence relationship 3 each include a timing relationship 1, and the timing relationship 1 indicates a timing
relationship between a time unit used to receive data and a time unit used to send HARQ feedback information of the
data. If a parameter set corresponding to the time sequence relationship 1 includes a K1 set A = {1, 2}, a parameter set
corresponding to the time sequence relationship 2 includes a K1 set B = {2, 3, 4}, and a parameter set corresponding
to the time sequence relationship 3 includes a K1 set C = {4, 5}, a union of the K1 set A, the K1 set B, and the K1 set
C is {1, 2, 3, 4, 5}, and a quantity of parameters in the union is 5. Therefore, a quantity of downlink control channel
monitoring occasions corresponding to the HARQ feedback information is 5.
[0057] Solution 1 is applicable to a scenario in which the radio access network device configures a plurality of downlink
frequency domain resources for the terminal device and activates one downlink frequency domain resource at a time.
Solution 1 does not consider a case in which a configuration parameter of the downlink frequency domain resource and
a configuration parameter of an uplink frequency domain resource used to send the HARQ feedback information, for
example, subcarrier spacings, are different.
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[0058] Further, when the configuration parameter of the downlink frequency domain resource and the configuration
parameter of the uplink frequency domain resource used to send the HARQ feedback information, for example, subcarrier
spacings, are different, sizes of time units corresponding to the frequency domain resources may be different because
the configuration parameters of the frequency domain resources are different. Therefore, to make the radio access
network device and the terminal device have a same understanding on the HARQ feedback information, an optional
solution, for example, Solution 2, is proposed, to further consider a configuration parameter difference between different
frequency domain resources based on Solution 1.

Solution 2

[0059] The quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information
is determined based on the quantity of parameters obtained by finding the union of the K parameter sets corresponding
to the K time sequence relationships, a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink
frequency domain resources, and a subcarrier spacing of an uplink frequency domain resource on which the HARQ
feedback information is located.
[0060] For example, the quantity of downlink control channel monitoring occasions corresponding to the HARQ feed-
back information satisfies Expression (1):

where f represents the quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback

information;  represents the quantity of parameters obtained by finding the union of the K parameter sets corre-
sponding to the K time sequence relationships; Wmax represents a largest subcarrier spacing in subcarrier spacings
corresponding to K downlink BWPs; and W0 represents a subcarrier spacing of an uplink BWP used to send the HARQ
feedback information.
[0061] The foregoing expression satisfied by the quantity of downlink control channel monitoring occasions corre-
sponding to the HARQ feedback information is used as an example. As shown in FIG. 3, the radio access network device
in an NR system is a base station. It is assumed that the base station configures a downlink BWP1, a downlink BWP2,
a downlink BWP3, and a downlink BWP4 for the terminal device. The downlink BWP1 corresponds to a subcarrier
spacing of 60 kHz, the downlink BWP2 corresponds to a subcarrier spacing of 60 kHz, the downlink BWP3 corresponds
to a subcarrier spacing of 30 kHz, a downlink BWP corresponds to a subcarrier spacing of 15 kHz, and an uplink BWP4
corresponds to a subcarrier spacing of 15 kHz. The uplink BWP is a frequency domain resource used to send the HARQ
feedback information. If a parameter set 1 is {2, 4}, a parameter set 2 is {1, 2}, a parameter set 3 is {1, 4}, and a parameter
set 4 is {2, 3}, where the parameter set 1 corresponds to a time sequence relationship corresponding to the downlink
BWP1, the parameter set 2 corresponds to a time sequence relationship corresponding to the downlink BWP2, the
parameter set 3 corresponds to a time sequence relationship corresponding to the downlink BWP3, and the parameter
set 4 corresponds to a time sequence relationship corresponding to the downlink BWP4, a parameter set obtained by
finding a union of the parameter set 1, the parameter set 2, the parameter set 3, and the parameter set 4 is {1, 2, 3, 4}.

A quantity N of parameters in the set {1, 2, 3, 4} is 4, a largest subcarrier spacing  in the subcarrier spacings
corresponding to the downlink BWP1, the downlink BWP2, the downlink BWP3, and the downlink BWP4 is 60 kHz, and

a subcarrier spacing  corresponding to the uplink BWP is 15 kHz. The obtained values of N, , and  are
substituted into Expression (1), and the quantity of downlink control channel monitoring occasions corresponding to the
HARQ feedback information is obtained, that is, 4 3 (60/15) = 16.
[0062] It should be noted that Solution 2 can be applied to a scenario in which the radio access network device
configures a plurality of downlink frequency domain resources for the terminal device, can configure a configuration
parameter of each frequency domain resource separately, and activates only one downlink frequency domain resource
at a time.
[0063] In addition, Solution 2 can also be applied to a scenario in which the radio access network device configures
one downlink frequency domain resource for the terminal device and can configure a configuration parameter of the
downlink frequency domain resource and a configuration parameter of the uplink frequency domain resource separately.
[0064] For example, the radio access network device in an NR system is a base station. It is assumed that the base
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station configures a downlink BWP1 for the terminal device. The downlink BWP1 corresponds to a subcarrier spacing
of 60 kHz, and an uplink BWP corresponds to a subcarrier spacing of 15 kHz. The uplink BWP is a frequency domain
resource used to send the HARQ feedback information. If a parameter set 1 is {2, 4}, and the parameter set 1 corresponds
to a time sequence relationship corresponding to the downlink BWP1, a parameter set obtained by finding a union of
the parameter set 1 is still the parameter set 1. In this case, because the base station configures only one downlink BWP
for the terminal device and the downlink BWP corresponds to one parameter set, a step of finding the union of the
parameter set may be omitted. A quantity of parameters in the set {2, 4} is 2, the subcarrier spacing corresponding to
the downlink BWP1 is 60 kHz, and the subcarrier spacing corresponding to the uplink BWP is 15 kHz. Therefore, N is
2, Wmax is 60 kHz, and W0 is 15 kHz. The obtained values of N, Wmax, and W0 are substituted into Expression (1), and
the quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information is
obtained, that is, 2 3 (60/15) = 8.

Solution 3

[0065] The quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information
is determined based on a sum of K quantities of sub downlink control channel monitoring occasions, and the K sub
downlink control channel monitoring occasions are determined based on a quantity of parameters in K parameter sets
corresponding to the K time sequence relationships.
[0066] Specifically, in this embodiment of this application, the K sub downlink control channel monitoring occasions
may be determined based on the K parameter sets corresponding to the K time sequence relationships, in the following
manners:
Manner A: For each of the K sub downlink control channel monitoring occasions, a quantity of sub downlink control
channel monitoring occasions is determined based on a parameter set corresponding to a time sequence relationship
corresponding to a downlink frequency domain resource corresponding to the sub downlink control channel monitoring
occasion.
[0067] For example, the radio access network device configures a downlink frequency domain resource 1 and a
downlink frequency domain resource 2 for the terminal device. A time sequence relationship 1 corresponds to the
downlink frequency domain resource 1, a time sequence relationship 2 corresponds to the downlink frequency domain
resource 2, a parameter set 1 corresponds to the time sequence relationship 1, and a parameter set 2 corresponds to
the time sequence relationship 2. Therefore, a quantity of sub downlink control channel monitoring occasions corre-
sponding to the downlink frequency domain resource 1 is determined based on the parameter set 1, and a quantity of
sub downlink control channel monitoring occasions corresponding to the downlink frequency domain resource 2 is
determined based on the parameter set 2. For example, if the parameter set 1 = {3, 4, 5} and the parameter set 2 = {2,
5, 7, 8}, the quantity of sub downlink control channel monitoring occasions corresponding to the downlink frequency
domain resource 1 is a quantity of parameters included in the parameter set 1, and the quantity of sub downlink control
channel monitoring occasions corresponding to the downlink frequency domain resource 2 is a quantity of parameters
included in the parameter set 2.
[0068] Optionally, in this embodiment of this application, an optional manner of calculating the quantity of parameters
included in the parameter set 1 is that the quantity of parameters included in the parameter set 1 is 3, a quantity of
parameters actually included in the parameter set 1. Similarly, in this calculation manner, the quantity of parameters
included in the parameter set 2 {2, 5, 7, 8} is 4, a quantity of parameters actually included in the parameter set 2.
Alternatively, another optional manner of calculating the quantity of parameters included in the parameter set 1 is adding
1 to a difference between a largest parameter value and a smallest parameter value in the parameter set 1. In this case,
the quantity of parameters included in the parameter set 1 is (5 - 3 + 1) = 3. Similarly, in this calculation manner, the
quantity of parameters included in the parameter set 2 {2, 5, 7, 8} is (8 - 2 + 1) = 7.
[0069] When Manner A is used to determine the quantity of the sub downlink control channel monitoring occasions
in Solution 3 for determining the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information, Solution 3 is applicable to a scenario in which the radio access network device configures a
plurality of downlink frequency domain resources for the terminal device and activates only one or more downlink
frequency domain resources at a time. However, when the quantity of sub downlink control channel monitoring occasions
is determined in Manner 1, no consideration is given to a case in which a configuration parameter of the downlink
frequency domain resource and a configuration parameter of the uplink frequency domain resource used to send the
HARQ feedback information, for example, subcarrier spacings, are different.
[0070] Further, when the configuration parameter of the downlink frequency domain resource and the configuration
parameter of the uplink frequency domain resource used to send the HARQ feedback information, for example, subcarrier
spacings, are different, sizes of time units corresponding to the frequency domain resources may be different because
the configuration parameters of the frequency domain resources are different. To make the radio access network device
and the terminal device have a same understanding on the HARQ feedback information, an optional manner, for example,
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Manner B, of determining the quantity of sub downlink control channel monitoring occasions is proposed. In Manner B,
based on Manner A, a configuration parameter difference between different frequency domain resources are further
considered, to determine the quantity of sub downlink control channel monitoring occasions.
[0071] Manner B: A sub downlink control channel monitoring occasion corresponds to a downlink frequency domain
resource. In this case, for each of the K sub downlink control channel monitoring occasions, a quantity of sub downlink
control channel monitoring occasions is determined based on a parameter set corresponding to a time sequence rela-
tionship corresponding to a downlink frequency domain resource corresponding to the sub downlink control channel
monitoring occasion, a subcarrier spacing corresponding to the downlink frequency domain resource, and a subcarrier
spacing corresponding to an uplink frequency domain resource used to send the HARQ feedback information.
[0072] For example, the quantity of sub downlink control channel monitoring occasions corresponding to the downlink
frequency domain resource satisfies Expression (2): 

where Y represents the quantity of sub downlink control channel monitoring occasions corresponding to the downlink
frequency domain resource; N0 represents a quantity of parameters in the parameter set corresponding to the time
sequence relationship corresponding to the downlink frequency domain resource; and W1 represents the subcarrier
spacing corresponding to the downlink frequency domain resource; and W0 represents the subcarrier spacing corre-
sponding to the uplink frequency domain resource used to send the HARQ feedback information.
[0073] It should be noted that a manner of calculating the quantity of parameters in the parameter set corresponding
to the time sequence relationship corresponding to the downlink frequency domain resource is similar to the manner of
calculating the quantity of parameters in the parameter set 1 in Manner A. Details are not described herein again.
[0074] That the quantity of parameters in the parameter set corresponding to the time sequence relationship corre-
sponding to the downlink frequency domain resource is a quantity of parameters actually included in the parameter set
is used as an example. For example, as shown in FIG. 3, the radio access network device in an NR system is a base
station. It is assumed that the base station configures a downlink BWP1, a downlink BWP2, a downlink BWP3, and a
downlink BWP4 for the terminal device. The downlink BWP1 corresponds to a subcarrier spacing of 60 kHz, the downlink
BWP2 corresponds to a subcarrier spacing of 60 kHz, the downlink BWP3 corresponds to a subcarrier spacing of 30
kHz, the downlink BWP4 corresponds to a subcarrier spacing of 15 kHz, and an uplink BWP corresponds to a subcarrier
spacing of 15 kHz. The uplink BWP is a frequency domain resource used to send the HARQ feedback information. If a
parameter set 1 is {2, 4}, a parameter set 2 is {1, 2}, a parameter set 3 is {1, 4}, and a parameter set 4 is {2, 3}, where
the parameter set 1 corresponds to a time sequence relationship corresponding to the downlink BWP1, the parameter
set 2 corresponds to a time sequence relationship corresponding to the downlink BWP2, the parameter set 3 corresponds
to a time sequence relationship corresponding to the downlink BWP3, and the parameter set 4 corresponds to a time
sequence relationship corresponding to the downlink BWP4, for a quantity of sub downlink control channel monitoring
occasions corresponding to the downlink BWP1, N0 = 2, W1 =60 kHz, and W0 = 15 kHz. Then, N0 = 2, W1 = 60 kHz,
and W0 = 15 kHz are substituted into Expression (2) to obtain the quantity of sub downlink control channel monitoring
occasions corresponding to the downlink BWP1, that is, 8. Similarly, a quantity of sub downlink control channel monitoring
occasions corresponding to the downlink BWP2 is 8, a quantity of sub downlink control channel monitoring occasions
corresponding to the BWP3 is 4, and a quantity of sub downlink control channel monitoring occasions corresponding to
the downlink BWP4 is 2. Therefore, the quantity of downlink control channel monitoring occasions corresponding to the
HARQ feedback information is (8 + 8 + 4 + 2) = 22.
[0075] It should be noted that when Manner B is used to determine the quantity of the sub downlink control channel
monitoring occasions in Solution 3 for determining the quantity of the downlink control channel monitoring occasions
corresponding to the HARQ feedback information, Solution 3 is applicable to a scenario in which the radio access network
device configures a plurality of downlink frequency domain resources for the terminal device, can configure a configuration
parameter of each frequency domain resource separately, and activates only one or more downlink frequency domain
resources at a time.
[0076] Manner C: Each of the K quantities of sub downlink control channel monitoring occasions is determined based
on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency domain resources,
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
[0077] During specific implementation, the sub downlink control channel monitoring occasion corresponds to a first
time unit, and duration of the first time unit is duration of a time unit corresponding to the uplink frequency domain
resource used to send the HARQ feedback information. In this case, for each of the K sub downlink control channel
monitoring occasions, a quantity of sub downlink control channel monitoring occasions is determined as follows: A
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downlink frequency domain resource that is in the K downlink frequency domain resources and that can be used to
transmit data in the first time unit corresponding to the sub downlink control channel monitoring occasion is determined
based on parameter sets corresponding to the time sequence relationships corresponding to the K downlink frequency
domain resources, and then the quantity of sub downlink control channel monitoring occasions corresponding to the
first time unit is determined based on a ratio of a largest subcarrier spacing in subcarrier spacings corresponding to the
determined downlink frequency domain resource, to the subcarrier spacing of the uplink frequency domain resource
used to send the HARQ feedback information. In particular, if the K downlink frequency domain resources include no
downlink frequency domain resource that can be used to transmit data in the first time unit corresponding to the sub
downlink control channel monitoring occasion, the quantity of sub downlink control channel monitoring occasions is 0.
[0078] It should be noted that when the subcarrier spacing corresponding to the downlink frequency domain resource
configured by the radio access network device for the terminal device is the same as the subcarrier spacing corresponding
to the uplink frequency domain resource used to send the HARQ feedback information, the duration of the first time unit
can also be duration corresponding to the downlink frequency domain resource. In this case, if the K downlink frequency
domain resources include a downlink frequency domain resource that can be used to transmit data in the first time unit,
the quantity of sub downlink control channel monitoring occasions corresponding to the first time unit is 1. When the
subcarrier spacing corresponding to the downlink frequency domain resource configured by the radio access network
device for the terminal device is different from the subcarrier spacing corresponding to the uplink frequency domain
resource used to send the HARQ feedback information, the first time unit is set to the duration of the time unit corresponding
to the uplink frequency domain resource used to send the HARQ feedback information, to make the radio access network
device and the terminal device have a same understanding on the first time unit. The foregoing setting manner of the
first time unit is applied to a case in which the subcarrier spacing corresponding to the uplink frequency domain resource
used to send the HARQ feedback information is not greater than the subcarrier spacing corresponding to the downlink
frequency domain resource.
[0079] For example, as shown in FIG. 3, the radio access network device in an NR system is a base station. It is
assumed that the base station configures a downlink BWP1, a downlink BWP2, a downlink BWP3, and a downlink BWP4
for the terminal device. The downlink BWP1 corresponds to a subcarrier spacing of 60 kHz, the downlink BWP2 corre-
sponds to a subcarrier spacing of 60 kHz, the downlink BWP3 corresponds to a subcarrier spacing of 30 kHz, the
downlink BWP4 corresponds to a subcarrier spacing of 15 kHz, and an uplink BWP corresponds to a subcarrier spacing
of 15 kHz. The uplink BWP is a frequency domain resource used to send the HARQ feedback information. If a parameter
set 1 is {2, 4}, a parameter set 2 is {1, 2}, a parameter set 3 is {1, 4}, and a parameter set 4 is {2, 3}, where the parameter
set 1 corresponds to a time sequence relationship corresponding to the downlink BWP1, the parameter set 2 corresponds
to a time sequence relationship corresponding to the downlink BWP2, the parameter set 3 corresponds to a time sequence
relationship corresponding to the downlink BWP3, and the parameter set 4 corresponds to a time sequence relationship
corresponding to the downlink BWP4, for the (N-4)th time unit, it can be learned from the parameter set 1, the parameter
set 2, the parameter set 3, and the parameter set 4 that downlink BWPs, in the downlink BWP1, the downlink BWP2,
the downlink BWP3, and the downlink BWP4, that can be used to transmit data in the (N-4)th time unit include the
downlink BWP1 and the downlink BWP3 (shaded portions in the figure correspond to BWPs that can be used to transmit
data). The subcarrier spacing corresponding to the downlink BWP1 is 60 kHz, and the subcarrier spacing corresponding
to the downlink BWP3 is 30 kHz. Therefore, a largest subcarrier spacing in the subcarrier spacings corresponding to
the downlink BWP1 and the downlink BWP3 is 60 kHz. Because the subcarrier spacing corresponding to the uplink
BWP used to transmit the HARQ feedback information is 15 kHz, a quantity of sub downlink control channel monitoring
occasions corresponding to the (N-4)th time unit is 60 kHz/15 kHz = 4. Similarly, a quantity of sub downlink control
channel monitoring occasions corresponding to the (N-3)th time unit is 1, a quantity of sub downlink control channel
monitoring occasions corresponding to the (N-2)th time unit is 4, and a quantity of sub downlink control channel monitoring
occasions corresponding to the (N-1)th time unit is 4. Therefore, the quantity of downlink control channel monitoring
occasions corresponding to the HARQ feedback information is (4 + 1 + 4 + 4) = 13.
[0080] It should be noted that when Manner C is used to determine the quantity of sub downlink control channel
monitoring occasions in Solution 3 for determining the quantity of downlink control channel monitoring occasions corre-
sponding to the HARQ feedback information, Solution 3 is applicable to a scenario in which the radio access network
device configures a plurality of downlink frequency domain resources for the terminal device, can configure a configuration
parameter of each frequency domain resource separately, and activates only one downlink frequency domain resource
at a time.
[0081] In addition, none of the manners of determining the quantity of downlink control channel monitoring occasions
corresponding to the HARQ feedback information in Solution 1, Solution 2, and Solution 3 considers impact of a downlink
control channel monitoring period on the downlink control channel monitoring occasion. To be specific, the forgoing
describes by using the downlink control channel monitoring period is set to 1, and when the downlink control channel
monitoring period is N, where N is a positive integer greater than 1, the quantity of downlink control channel monitoring
occasions corresponding to the HARQ feedback information is a ratio of the quantity determined in Solution 1, Solution
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2, or Solution 3, to the downlink control channel monitoring period N.
[0082] It should be understood that when the data (for example, a transport block TB) transmitted on the downlink
frequency domain resource is divided into code block groups (code block group, CBG), the HARQ feedback information
includes CBG-based HARQ feedback information. This technical solution is applied to a scenario in which the terminal
device performs feedback for each CBG when CBGs are transmitted on the downlink frequency domain resource.
[0083] It should be noted that in this embodiment of this application, the network device may send the foregoing
configuration information to the terminal device in the following manners to notify the parameter set corresponding to
the time sequence relationship:

Manner 1: The network device indicates, to the terminal device by using high layer signaling, the parameter set
corresponding to the time sequence relationship, and optionally, indicates, by using a downlink control information
index in a downlink control channel, the parameter set corresponding to the time sequence relationship. For example,
the network device indicates, to the terminal device by using the high layer signaling, that the parameter set corre-
sponding to the time sequence relationship is 1, 3, 4, and 6. The parameter set corresponding to the time sequence
relationship is indexed by bit information in downlink control information, where 00 corresponds to 1, 01 corresponds
to 3, 10 corresponds to 4, and 11 corresponds to 6. When the network device sends the downlink control information
to the terminal device and an indication field in the downlink control information is 00, a parameter, corresponding
to the time sequence relationship, notified by the network device to the terminal device is 1. It should be understood
that a size of the parameter set, corresponding to the time sequence relationship, indicated by the network device
to the terminal device by using the high layer signaling and a bit size of the indication field in the downlink control
information are not limited to only 4 and 2. The foregoing is merely an example.
Manner 2: During pre-configuration or higher layer signaling configuration, one table is configured for each of the
K frequency domain resources, and parameters included in the table include the parameter set corresponding to
the time sequence relationship. In this case, the terminal device does not need to receive the foregoing configuration
information sent by the network device. In addition, the table further includes resource assignment information, so
that which one in the table corresponding to the K frequency domain resources is used by the terminal device to
send or receive a message is determined in a predefined manner.

[0084] For example, tables configured for K BWPs may be shown in Table 1.

[0085] Then, the network device indicates the parameter set corresponding to the time sequence relationship, by
notifying the terminal device of an index in Table 1. In Table 1, the time sequence relationship includes a first relationship
and a second relationship. If the network device notifies the terminal device that the index is 1, this indicates that the
network device notifies the terminal device that a parameter corresponding to the first relationship corresponding to the
time sequence relationship is 2, and a parameter corresponding to the second relationship corresponding to the time
sequence relationship is 3. It should be noted that during specific implementation, the network device notifies the terminal
device of the index in the table by using downlink control information, or may notify the terminal device of the index in
the table by using other signaling. This is not limited.
[0086] When a table is configured for each BWP, and different BWPs are used for the two relationships included in
the time sequence relationship, a BWP for which a to-be-used table is configured needs to be determined. Optionally,
it may be determined that a table of a BWP at a source end is to be used (a table of a BWP in which a downlink control
channel is located is used in a case of KO, a table of a BWP in which a downlink data channel is located is used in a
case of Kl, and a table of a BWP in which a downlink control channel is located is used in a case of K2; in this way, a
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BWP whose table is to be used is defined, so that the radio access network device and the terminal device can have a
unified understanding on a parameter such as a time sequence relationship in the table, and overheads of indication
bits can be reduced by predefining the relationship), or a time sequence relationship table at a destination end is to be
used (a time sequence relationship table of a BWP in which a downlink data channel is located is used in a case of KO,
a time sequence relationship table of a BWP in which a feedback channel is located is used in a case of K1, and a time
sequence relationship table of a BWP in which an uplink data channel is located is used in a case of K2; in this way, a
BWP whose table is to be used is defined, so that the radio access network device and the terminal device can have a
unified understanding on a parameter such as a time sequence relationship in the table, and overheads of indication
bits can be reduced by predefining the relationship), or a time sequence relationship table of a control channel is to be
used, or a time sequence relationship table of a data channel is to be used. In this way, a BWP whose table is to be
used is defined, so that the radio access network device and the terminal device can have a unified understanding on
a parameter such as a time sequence relationship in the table, and overheads of indication bits can be reduced by
predefining the relationship. Alternatively, a table of a BWP corresponding to a BWP index indicated in DCI is used, and
the BWP index is used in the prior art to indicate which BWP is a currently scheduled BWP. In this way, the BWP index
value can be reused without introducing additional indication overheads, thereby reducing DCI overheads.
[0087] It should be noted that, if the network device configures a downlink frequency domain resource 1 and a downlink
frequency domain resource 2 for the terminal device, when a configuration parameter (such as a subcarrier spacing)
corresponding to the downlink frequency domain resource 1 is different from a configuration parameter corresponding
to the downlink frequency domain resource 2, to ensure that the network device and the terminal device have a same
understanding on duration of a time window in HARQ feedback, optionally, for the duration of the time window in HARQ
feedback, the terminal device may predefine duration or use duration corresponding to a target subcarrier spacing. For
example, the target subcarrier spacing is a subcarrier spacing corresponding to the uplink frequency domain resource
used by the terminal device to send the HARQ feedback information, or may be a predefined subcarrier spacing. For
example, (when the time sequence relationship includes only the first relationship, the target subcarrier spacing is the
subcarrier spacing corresponding to the downlink frequency domain resource 1; when the time sequence relationship
includes only the second relationship, the target subcarrier spacing is the subcarrier spacing corresponding to the uplink
frequency domain resource used to send the HARQ feedback information.)
[0088] The time window means that when the terminal device needs to send, to the network device in the Nth time
unit, feedback information of data that is in the (N-3)th time unit, the (N-3)th time unit is a feedback window. Specifically,
the Nth time unit corresponds to the subcarrier spacing corresponding to the uplink frequency domain resource used to
send the HARQ feedback information.
[0089] Another embodiment of this application provides a technical solution for time domain resource assignment
and/or time sequence indication. In an implementation, this embodiment may be independent of any of the foregoing
embodiments.
[0090] An NR system is used as an example. One table is configured for each BWP. In a possible manner, each row
in the table corresponds to one K0 value, and/or one K2 value, and/or one K1 value. In addition, each row may further
include other information such as one piece of time domain resource assignment information (optionally, the time domain
resource assignment information may be in a form of RIV). In this way, a network device notifies, by using DCI, a terminal
device of which row is currently scheduled. After receiving the DCI, the terminal device can read a time sequence value
and/or time domain resource assignment information in the corresponding row in the table.
[0091] BWPs in which a control channel (such as a PDCCH) and a data channel (such as a PDSCH or PUSCH) are
located may be the same or be different, and therefore the terminal needs to determine a BWP to which a to-be-used
table corresponds. Optionally, it may be predetermined that a table corresponding to a BWP in which a downlink control
channel is located is to be used, or a table corresponding to a BWP in which a data channel (PDSCH or PUSCH) is
located is to be used. In this way, a BWP to which a to-be-used table corresponds is predefined, so that a radio access
network device and the terminal device can have a unified understanding on a parameter such as a time sequence
relationship in the table, and overheads of indication bits can be reduced by predefining the relationship. Alternatively,
a table corresponding to a BWP corresponding to a BWP index indicated in DCI is used. The BWP index is used in the
prior art to indicate which BWP is a currently scheduled BWP. In this way, the BWP index value can be reused without
introducing additional indication overheads, thereby reducing DCI overheads.
[0092] In an implementation, if the DCI is sent in a slot x, the PDSCH is sent in a slot x + k0; if the DCI is sent in a slot
x, the PUSCH is sent in a slot x + k2; if the PDSCH is sent in a slot x, the PUCCH is sent in a slot x + k1.
[0093] Still another embodiment of this application further provides a technical solution for selecting a BWP used for
sending or receiving data. In an implementation, this embodiment may be independent of any of the foregoing embod-
iments.
[0094] Downlink control information may include two types of DCI formats for scheduling, namely, first-type DCI and
second-type DCI. In this application, the first-type DCI is DCI usually used during uplink or downlink scheduling (that is,
non-fallback DCI, such as a DCI format 1_1 and a DCI format 0_1 in an existing NR protocol), and the second-type DCI
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is fallback DCI (for example, a DCI format 1_0 and a DCI format 0_0 in the existing NR protocol). Optionally, the fallback
DCI may be used during radio resource control RRC reconfiguration. In this case, there is a specific ambiguity period
for an RRC configuration message between a radio access network device and a terminal device. During scheduling,
a BWP in which a scheduled data channel is carried needs to be determined. When the first-type DCI is used for
scheduling, there is BWP index indication information in the first-type DCI, and a BWP index carried on an uplink data
channel or a downlink data channel can be obtained by using the indication information. However, when the second-
type DCI is used for scheduling, there is no BWP indication information in the second-type DCI, and therefore, a BWP
carried on an uplink data channel or a downlink data channel needs to be defined. Optionally, the BWP carried on the
uplink data channel or the downlink data channel may be configured by using signaling or a message. The signaling or
message may be remaining minimum system information (remaining minimum system information, RMSI), or one of or
a combination of more than one of an msg3 message in a random access process, a system information block (system
information block, SIB), a master information block (master information block, MIB), or an RRC message. If a plurality
of such signaling or messages are used to indicate the BWP carried on the uplink data channel or the downlink data
channel, priorities of the plurality of such signaling or messages may be predefined, and a BWP index configured by
using higher-priority signaling or a higher-priority message may rewrite or cover a BWP index configured by using lower-
priority signaling or a lower-priority message. Optionally, a BWP used for the uplink data channel or the downlink data
channel may be implicitly indicated by binding a BWP relationship between different channels, for example, it may be
determined that an index of a BWP used for the downlink data channel is the same as an index of a BWP carrying RMSI,
an msg2 in a random access process, an msg4 in a random access process, an SIB message, an MIB message, a
synchronization signal, a downlink control channel, or a previous or last downlink data channel. Alternatively, a system
pre-configured default downlink BWP or an initial activated downlink BWP may be used to perform downlink data channel
transmission. For uplink data channel transmission, it may be determined that an index of a BWP used for the uplink
data channel is the same as an index of a BWP carrying an msg1 in a random access process or an msg3 in a random
access process, or a pre-configured and/or defined (by a system or a carrier or a cell or UE) default uplink BWP or an
initial activated uplink BWP may be used to perform uplink data channel transmission.
[0095] Yet another embodiment of this application further provides a technical solution for determining a DCI payload
size (DCI payload size). In an implementation, this embodiment may be independent of any of the foregoing embodiments.
[0096] Downlink control information includes two types of DCI formats for scheduling, namely, first-type DCI and
second-type DCI. In this application, the first-type DCI is DCI usually used during uplink or downlink scheduling (that is,
non-fallback DCI, such as a DCI format 0_1 and a DCI format 1_1 in an existing NR protocol), and the second-type DCI
is fallback DCI (for example, a DCI format 0_0 and a DCI format 1_0 in the existing NR protocol). The fallback DCI is
mainly used during RRC reconfiguration. In this case, there is a specific ambiguity period for an RRC configuration
message between a wireless network access device and a terminal device. There is frequency domain resource as-
signment (Frequency domain resource assignment) information in the second-type DCI, and a quantity of bits occupied
by the frequency domain resource assignment information is determined based on a formula

 or  which corresponds to uplink or downlink.

 is a quantity of RBs in an uplink carrier BWP, and  is a quantity of RBs in a downlink carrier BWP.

However, there is no BWP index indication field in the second-type DCI, and a quantity of bits of the DCI or a quantity
of bits occupied by a frequency domain resource assignment field in the DCI needs to be determined based on the
quantity of RBs in the BWP used for downlink or uplink. To reduce blind detection overheads of the DCI, the quantity of
bits occupied by the frequency domain resource assignment field in the second-type DCI needs to be determined.
[0097] Optionally, for the second-type DCI in downlink, during calculation of the quantity of bits occupied by the
frequency domain resource assignment field, an optional manner is to define that an index/a bandwidth size/a quantity
of RBs of a BWP used for a downlink data channel is the same as an index/a bandwidth size/a quantity of RBs of a BWP
carrying RMSI, an msg2 in a random access process, an msg4 in a random access process, an SIB message, an MIB
message, a synchronization signal, a downlink control channel, or a previous or last downlink data channel. In other
words, the quantity of RBs in the BWP carrying the RMSI, the msg2 in the random access process, the msg4 in the
random access process, the SIB message, the MIB message, the synchronization signal, the downlink control channel,
or the previous or last downlink data channel is used to determine the quantity of bits occupied by the frequency domain
resource assignment information or a DCI size.
[0098] In another optional manner, a pre-configured and/or defined (by a system or a carrier or a cell or UE) default
downlink BWP or a pre-configured and/or defined (by a system or a carrier or a cell or UE) initial activated BWP is used
for downlink data channel transmission. In other words, a quantity of RBs corresponding to the pre-configured and/or
defined (by the system or the carrier or the cell or the UE) default downlink BWP or the pre-configured and/or defined
(by the system or the carrier or the cell or the UE) initial activated BWP is used to determine a quantity of bits occupied
by the frequency domain resource assignment information. Alternatively, a quantity of RBs in a BWP that has a largest



EP 3 723 312 A1

16

5

10

15

20

25

30

35

40

45

50

55

or smallest bandwidth and/or a largest or smallest quantity of RBs and that is in all configured downlink BWPs, or a
maximum and/or minimum downlink bandwidth and/or a maximum and/or minimum quantity of RBs supported by the
terminal device, or a maximum and/or minimum downlink bandwidth and/or a maximum and/or minimum quantity of
RBs supported by a network, or a maximum and/or minimum downlink bandwidth and/or a maximum and/or minimum
quantity of RBs supported by a protocol are/is used to determine a quantity of bits occupied by the frequency domain
resource assignment information or a DCI size.
[0099] In another optional manner, for the second-type DCI in uplink, during calculation of the frequency domain
resource assignment field, it is determined that an index and/or a bandwidth size and/or a quantity of RBs of a BWP
used for an uplink data channel are/is the same as an index and/or a bandwidth size and/or a quantity of RBs of a BWP
carrying an msg1 in a random access process or an msg3 in a random access process. In other words, the quantity of
RBs in the BWP carrying the msg1 in the random access process or the msg3 in the random access process is used
to determine the quantity of bits occupied by the frequency domain resource assignment information or a DCI size.
[0100] In another optional manner, a pre-configured and/or defined (by a system or a carrier or a cell or UE) default
uplink BWP or an initial activated uplink BWP is used to perform uplink data channel transmission. In other words, a
quantity of RBs corresponding to the pre-configured and/or defined (by the system or the carrier or the cell or the UE)
default uplink BWP or the initial activated uplink BWP is used to determine a quantity of bits occupied by the frequency
domain resource assignment information; or a quantity of RBs in a BWP with a largest bandwidth in all configured uplink
BWPs, or a maximum and/or minimum uplink bandwidth and/or a maximum and/or minimum quantity of RBs supported
by the UE, or a maximum and/or minimum uplink bandwidth supported by a network, or a maximum quantity of RBs
corresponding to a maximum and/or minimum uplink bandwidth supported by a protocol are/is used to determine a
quantity of bits occupied by the frequency domain resource assignment information or a DCI size. The DCI size in the
uplink scheduling or in the downlink scheduling or a size of the frequency domain resource assignment field or the
quantity of bits occupied by the frequency domain resource assignment information in the DCI can be determined by
using the foregoing method. In this way, the quantity of bits of the DCI can be kept fixed, thereby reducing blind detection
overheads of the DCI.
[0101] In the foregoing solution, if the DCI size or the quantity of bits of the frequency domain resource assignment
information field is greater than an actually required quantity of bits, an extra bit may be used to fill in a default value; or
if the DCI size or the quantity of bits of the frequency domain resource assignment information field is less than an
actually required quantity of bits, a scheduling status of only some of resources that can be indicated may be indicated
(for example, there are only 10 bits, and a scheduling status of only first 10 RBs is indicated). The present invention
does not impose any limitation.
[0102] In addition, it should also be noted that at least two embodiments in this application may be used in combination
to form a complete embodiment.
[0103] In the foregoing embodiments provided in this application, the method provided in the embodiments of this
application is described from perspectives of the radio access network device, the terminal device, and interaction
between the radio access network device and the terminal device. To implement the functions in the foregoing method
provided in the embodiments of this application, the base station and the terminal device may include a hardware
structure and/or a software module, and implement the foregoing functions in a form of the hardware structure, the
software module, or a combination of the hardware structure and the software module. Whether one of the foregoing
functions is performed in the form of the hardware structure, the software module, or the combination of the hardware
structure and the software module depends on a specific application and a design constraint of the technical solution.
Based on a same idea, FIG. 4 shows an apparatus 400 provided in this application. The apparatus 400 may be a terminal
device, or may be a device that can support a terminal device in implementing the functions of the terminal device in
the method shown in FIG. 2. For example, the apparatus 400 may also be an apparatus (for example, a chip or a chip
system) in the terminal device. It should be noted that, in this embodiment of this application, the chip system may include
a chip, or may include a chip and another discrete component.
[0104] The apparatus 400 includes at least one processor 410, configured to implement the functions of the terminal
device in the feedback method provided in the embodiments of this application.
[0105] The apparatus 400 may further include at least one memory 420, configured to store a program instruction
and/or data. The memory 420 is coupled to the processor 410. The coupling in this embodiment of this application is an
indirect coupling or communication connection between apparatuses, units, or modules, may be in an electrical form, a
mechanical form, or another form, and is used for information exchange between the apparatuses, units, or modules.
The processor 410 may perform an operation in cooperation with the memory 420. The processor 410 may execute the
program instruction stored in the memory 420. At least one of the at least one memory 420 may be included in the
processor 410.
[0106] The apparatus 400 may further include a communications interface 430. The apparatus 400 may exchange
information with another device by using the communications interface 430. The communications interface 430 may be
a circuit, a bus, a transceiver, or any other apparatus that can be configured to perform information exchange. For
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example, the another device may be another terminal device or a network device. The processor 410 can receive and
transmit data by using the communications interface 430. For example, the communications interface 430 is configured
to receive configuration information sent by the network device, and send HARQ feedback information to the network
device.
[0107] A specific connection medium between the communications interface 430, the processor 410, and the memory
420 is not limited in this embodiment of this application. In FIG. 4, in this embodiment of this application, the memory
420, the processor 410, and the communications interface 430 are connected by using a bus. The bus is represented
by a bold line in FIG. 4. This is only a schematic illustration and is not intended for limitation. There may be other
connection manners between the components. The bus may be classified into an address bus, a data bus, a control
bus, and the like. For ease of representation, only one thick line is used to represent the bus in FIG. 4, but this does not
mean that there is only one bus or only one type of bus.
[0108] In this embodiment of this application, the processor may be a general-purpose processor, a digital signal
processor, an application-specific integrated circuit, a field programmable gate array or another programmable logic
device, a discrete gate or transistor logic device, or a discrete hardware component, and may implement or execute the
methods, steps, and logical block diagrams disclosed in the embodiments of this application. The general-purpose
processor may be a microprocessor, any conventional processor, or the like. The steps of the method disclosed with
reference to the embodiments of this application may be directly performed by a hardware processor, or may be performed
by using a combination of hardware in the processor and a software module.
[0109] In this embodiment of this application, the memory may be a nonvolatile memory, such as a hard disk drive
(hard disk drive, HDD) or a solid-state drive (solid-state drive, SSD), or may be a volatile memory (volatile memory),
such as a random access memory (random-access memory, RAM). The memory may alternatively be any other medium
that can be used to carry or store desired program code in a form of an instruction or a data structure and that can be
accessed by a computer. However, the memory is not limited thereto. The memory in this embodiment of this application
may alternatively be a circuit or any other apparatus capable of implementing a storage function, for storing the program
instruction and/or data.
[0110] FIG. 5 shows another embodiment of an apparatus provided in this application. The apparatus may be a terminal
device, or may be an apparatus (such as a chip or a chip system) in a terminal device, and can implement the method
performed by the terminal device in any of the foregoing embodiments shown in FIG. 2.
[0111] The apparatus includes a receiving module 501 and a sending module 502. The receiving module 501 is
configured to receive configuration information sent by a network device, where the configuration information is used to
indicate K time sequence relationships, the K time sequence relationships are respectively used for hybrid automatic
repeat request HARQ feedback on K downlink frequency domain resources, the K downlink frequency domain resources
are configured by the network device for the apparatus, and K is a positive integer greater than or equal to 2. The sending
module 502 is configured to send HARQ feedback information to the network device, where a quantity of downlink control
channel monitoring occasions corresponding to the HARQ feedback information is determined based on the K time
sequence relationships.
[0112] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a quantity of parameters obtained by finding a union of K parameter sets
corresponding to the K time sequence relationships.
[0113] In a possible design, the quantity of downlink control channel monitoring occasions is further determined based
on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency domain resources,
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
[0114] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a sum of K quantities of sub downlink control channel monitoring occasions,
and the K sub downlink control channel monitoring occasions are determined based on a quantity of parameters in K
parameter sets corresponding to the K time sequence relationships.
[0115] In a possible design, the K quantities of sub downlink control channel monitoring occasions are further deter-
mined based on subcarrier spacings corresponding to the K downlink frequency domain resources and a subcarrier
spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
[0116] In a possible design, the HARQ feedback information includes code block group CBG-based HARQ feedback
information.
[0117] It should be understood that the apparatus may be configured to implement the steps performed by the terminal
device in the feedback method in the embodiments of this application. For related features, refer to the foregoing
descriptions. Details are not described herein again.
[0118] Based on a same idea, FIG. 6 shows an apparatus 600 provided in this application. The apparatus 600 may
be a network device, or may be an apparatus that can support a network device in implementing the functions of the
radio access network device in the method shown in FIG. 2. For example, the apparatus 600 may be an apparatus (for
example, a chip or a chip system) in the network device. It should be noted that, in this embodiment of this application,



EP 3 723 312 A1

18

5

10

15

20

25

30

35

40

45

50

55

the chip system may include a chip, or may include a chip and another discrete component.
[0119] The apparatus 600 includes at least one processor 610, configured to implement the functions of the base
station in the feedback method provided in the embodiments of this application. The apparatus 600 may further include
at least one memory 620, configured to store a program instruction and/or data. The memory 620 is coupled to the
processor 610. The processor 610 may perform an operation in cooperation with the memory 620. The processor 610
may execute the program instruction stored in the memory 620. At least one of the at least one memory 620 may be
included in the processor 610.
[0120] The apparatus 600 may further include a communications interface 630. The apparatus 600 may exchange
information with another device by using the communications interface 630. The communications interface 630 may be
a circuit, a bus, a transceiver, or any other apparatus that can be configured to perform information exchange. For
example, the another device may be another terminal device or a network device. The processor 610 can receive and
transmit data by using the communications interface 630. For example, the communications interface 630 is configured
to send configuration information to the terminal device, and receive HARQ feedback information sent by the terminal
device.
[0121] A specific connection medium between the communications interface 630, the processor 610, and the memory
620 is not limited in this embodiment of this application. In FIG. 6, in this embodiment of this application, the memory
620, the processor 610, and the communications interface 630 are connected by using a bus. The bus is represented
by a bold line in FIG. 6. This is only a schematic illustration and is not intended for limitation. There may be other
connection manners between the components. The bus may be classified into an address bus, a data bus, a control
bus, and the like. For ease of representation, only one thick line is used to represent the bus in FIG. 6, but this does not
mean that there is only one bus or only one type of bus.
[0122] FIG. 7 shows another embodiment of an apparatus provided in this application. The apparatus may be a network
device or an apparatus (such as a chip or a chip system) in a network device, and can implement the method performed
by the radio access network device in any of the foregoing embodiments shown in FIG. 2.
[0123] The apparatus includes a receiving module 701 and a sending module 702. The sending module 702 is con-
figured to send configuration information to a terminal device, where the configuration information is used to indicate K
time sequence relationships, the K time sequence relationships are respectively used for hybrid automatic repeat request
HARQ feedback on K downlink frequency domain resources, the K downlink frequency domain resources are configured
by the apparatus for the terminal device, and K is a positive integer greater than or equal to 2. The receiving module
701 is configured to receive HARQ feedback information sent by the terminal device, where a quantity of downlink control
channel monitoring occasions corresponding to the HARQ feedback information is determined based on the K time
sequence relationships.
[0124] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a quantity of parameters obtained by finding a union of K parameter sets
corresponding to the K time sequence relationships.
[0125] In a possible design, the quantity of downlink control channel monitoring occasions is further determined based
on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency domain resources,
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
[0126] In a possible design, the quantity of downlink control channel monitoring occasions corresponding to the HARQ
feedback information is determined based on a sum of K quantities of sub downlink control channel monitoring occasions,
and the K sub downlink control channel monitoring occasions are determined based on a quantity of parameters in K
parameter sets corresponding to the K time sequence relationships.
[0127] In a possible design, the K quantities of sub downlink control channel monitoring occasions are further deter-
mined based on subcarrier spacings corresponding to the K downlink frequency domain resources and a subcarrier
spacing of an uplink frequency domain resource on which the HARQ feedback information is located.
[0128] In a possible design, the HARQ feedback information includes code block group CBG-based HARQ feedback
information.
[0129] It should be understood that the apparatus may be configured to implement the steps performed by the radio
access network device in the feedback method in the embodiments of this application. For related features, refer to the
foregoing descriptions. Details are not described herein again.
[0130] As shown in FIG. 8, a communications system in an embodiment of this application includes the apparatus
400 and the apparatus 600.
[0131] It should be understood that the module division in the apparatuses shown in FIG. 5 and FIG. 7 is an example
and is merely logical function division. There may be another division manner in actual implementation.
[0132] All or some of the foregoing embodiments may be implemented by software, hardware, firmware, or any com-
bination thereof. When software is used to implement the embodiments, the embodiments may be implemented com-
pletely or partially in a form of a computer program product. The computer program product includes one or more
computer instructions. When the computer program instruction is loaded and executed on a computer, the procedures
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or functions according to the embodiments of this application are all or partially generated. The computer may be a
general-purpose computer, a special-purpose computer, a computer network, a network device, a terminal device, or
another programmable apparatus. The computer instruction may be stored in a computer-readable storage medium or
may be transmitted from a computer-readable storage medium to another computer-readable storage medium. For
example, the computer instruction may be transmitted from a website, computer, server, or data center to another
website, computer, server, or data center in a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber
line (digital subscriber line, DSL)) or wireless (for example, infrared, radio, or microwave) manner. The computer-readable
storage medium may be any usable medium that can be accessed by the computer, or a data storage device, such as
a server or a data center, integrating one or more usable media. The usable medium may be a magnetic medium (for
example, a floppy disk, a hard disk, or a magnetic tape), an optical medium (for example, a digital video disc (digital
video disc, DVD)), a semiconductor medium (for example, a solid-state drive (Solid State Disk, SSD)), or the like.
[0133] Although this application is described with reference to the embodiments, in a process of implementing this
application that claims protection, a person skilled in the art may understand and implement another variation of the
disclosed embodiments by viewing the accompanying drawings, disclosed content, and the appended claims. In the
claims, the word "comprising" (comprising) does not exclude another component or another step, and "a" or "one" does
not exclude a case of plurality. A single processor or another unit may implement one or more functions enumerated in
the claims. Some measures are recorded in dependent claims that are different from each other, but this does not mean
that these measures cannot be combined to produce a good effect.
[0134] A person skilled in the art should understand that the embodiments of this application may be provided as a
method, an apparatus (a device), a computer-readable storage medium, or a computer program product. Therefore,
this application may use a form of hardware only embodiments, software only embodiments, or embodiments with a
combination of software and hardware. They are collectively referred to as "modules" or "systems".
[0135] This application is described with reference to the flowcharts and/or block diagrams of the method, the apparatus
(device), and the computer program product in this application. It should be understood that computer program instructions
may be used to implement each process and/or each block in the flowcharts and/or block diagrams and a combination
of processes and/or blocks in the flowcharts and/or block diagrams. These computer program instructions may be
provided for a general-purpose computer, a special-purpose computer, an embedded processor, or a processor of
another programmable data processing device, so that the instructions executed by the computer or the processor of
any other programmable data processing device generate an apparatus for implementing a specified function in one or
more processes in the flowcharts and/or in one or more blocks in the block diagrams.
[0136] These computer program instructions may be alternatively stored in a computer readable memory that can
instruct a computer or another programmable data processing device to work in a specific manner, so that the instructions
stored in the computer readable memory generate an artifact that includes an instruction apparatus. The instruction
apparatus implements a specified function in one or more processes in the flowcharts and/or in one or more blocks in
the block diagrams.
[0137] These computer program instructions may be alternatively loaded onto a computer or another programmable
data processing device, so that a series of operations and steps are performed on the computer or the another program-
mable device, thereby generating computer-implemented processing. Therefore, the instructions executed on the com-
puter or the another programmable device provide steps for implementing a specified function in one or more processes
in the flowcharts and/or in one or more blocks in the block diagrams.
[0138] Although this application is described with reference to specific features and the embodiments thereof, appar-
ently, various modifications and combinations may be made to them without departing from the spirit and scope of this
application. Correspondingly, this specification and the accompanying drawings are merely example descriptions of this
application defined by the appended claims, and are considered as covering any or all of modifications, variations,
combinations or equivalents that fall within the scope of this application.
[0139] Apparently, a person skilled in the art can make various modifications and variations to this application without
departing from the spirit and scope of this application. This application is intended to cover these modifications and
variations of this application provided that they fall within the scope of the claims of this application and equivalent
technologies thereof.

Claims

1. A feedback method, wherein the method comprises:

receiving, by a terminal device, configuration information sent by a network device, wherein the configuration
information is used to indicate K time sequence relationships, the K time sequence relationships are respectively
used for hybrid automatic repeat request HARQ feedback on K downlink frequency domain resources, the K
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downlink frequency domain resources are configured by the network device for the terminal device, and K is a
positive integer greater than or equal to 2; and
sending, by the terminal device, HARQ feedback information to the network device, wherein a quantity of
downlink control channel monitoring occasions corresponding to the HARQ feedback information is determined
based on the K time sequence relationships.

2. The method according to claim 1, wherein that a quantity of downlink control channel monitoring occasions corre-
sponding to the HARQ feedback information is determined based on the K time sequence relationships comprises:
the quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information is
determined based on a quantity of parameters obtained by finding a union of K parameter sets corresponding to
the K time sequence relationships.

3. The method according to claim 2, wherein the quantity of downlink control channel monitoring occasions is further
determined based on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency
domain resources, and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback
information is located.

4. The method according to claim 1, wherein that a quantity of downlink control channel monitoring occasions corre-
sponding to the HARQ feedback information is determined based on the K time sequence relationships comprises:
the quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information is
determined based on a sum of K quantities of K sub downlink control channel monitoring occasions, and the K sub
downlink control channel monitoring occasions are determined based on K quantities of parameters in K parameter
sets corresponding to the K time sequence relationships.

5. The method according to claim 4, wherein the K quantities of K sub downlink control channel monitoring occasions
are further determined based on subcarrier spacings corresponding to the K downlink frequency domain resources
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.

6. The method according to any one of claims 1 to 5, wherein the HARQ feedback information comprises code block
group CBG-based HARQ feedback information.

7. A feedback method, wherein the method comprises:

sending, by a network device, configuration information to a terminal device, wherein the configuration infor-
mation is used to indicate K time sequence relationships, the K time sequence relationships are respectively
used for hybrid automatic repeat request HARQ feedback on K downlink frequency domain resources, the K
downlink frequency domain resources are configured by the network device for the terminal device, and K is a
positive integer greater than or equal to 2; and
receiving, by the network device, HARQ feedback information sent by the terminal device, wherein a quantity
of downlink control channel monitoring occasions corresponding to the HARQ feedback information is deter-
mined based on the K time sequence relationships.

8. The method according to claim 7, wherein that a quantity of downlink control channel monitoring occasions corre-
sponding to the HARQ feedback information is determined based on the K time sequence relationships comprises:
the quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information is
determined based on a quantity of parameters obtained by finding a union of K parameter sets corresponding to
the K time sequence relationships.

9. The method according to claim 8, wherein the quantity of downlink control channel monitoring occasions is further
determined based on a largest subcarrier spacing in subcarrier spacings corresponding to the K downlink frequency
domain resources, and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback
information is located.

10. The method according to claim 9, wherein that a quantity of downlink control channel monitoring occasions corre-
sponding to the HARQ feedback information is determined based on the K time sequence relationships comprises:
the quantity of downlink control channel monitoring occasions corresponding to the HARQ feedback information is
determined based on a sum of K quantities of K sub downlink control channel monitoring occasions, and the K sub
downlink control channel monitoring occasions are determined based on K quantities of parameters in K parameter
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sets corresponding to the K time sequence relationships.

11. The method according to claim 10, wherein the K quantities of K sub downlink control channel monitoring occasions
are further determined based on subcarrier spacings corresponding to the K downlink frequency domain resources
and a subcarrier spacing of an uplink frequency domain resource on which the HARQ feedback information is located.

12. The method according to any one of claims 7 to 11, wherein the HARQ feedback information comprises code block
group CBG-based HARQ feedback information.

13. An apparatus, comprising a processor, wherein the processor is coupled to a memory and reads an instruction in
the memory to perform the method according to any one of claims 1 to 6.

14. The apparatus according to claim 13, wherein the apparatus is a terminal device.

15. An apparatus, comprising a processor, wherein the processor is coupled to a memory and reads an instruction in
the memory to perform the method according to any one of claims 7 to 12.

16. The apparatus according to claim 15, wherein the apparatus is a network device.

17. A computer storage medium, wherein the computer storage medium stores a program, and when the program is
executed by a processor, the processor is configured to implement the method according to any one of claims 1 to 12.
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