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METHOD AND APPARATUS FOR TRANSMITTING FEEDBACK
INFORMATION, AND COMMUNICATION DEVICE

Technical Field

Implementations of this application relate to the field of mobile communications
technologies, and in particular, to a feedback information transmission method and

apparatus and a communications device.
Related Art

In grant-free transmission of new radio unlicensed (NR-U), one grant-free
transmission may include a plurality of code block groups (CBGs). Therefore, CBG-
based retransmission and CBG-based hybrid automatic repeat request-acknowledgment
(HARQ-ACK) feedback need to be supported. In downlink HARQ-ACK feedback of
FeLAA, CBG-based feedback is not supported. Therefore, a feedback amount of the
HARQ-ACK is acceptable, and HARQ-ACK feedback of a full codebook is used.
However, in the NR-U, an excessively large feedback amount of the HARQ-ACK, and a
new design of an HARQ-ACK codebook needs to be considered.

SUMMARY

Implementations of this application provide a feedback information transmission

method and apparatus and a communications device.

An implementation of this application provides a feedback information transmission

method. The method includes:

receiving, by a first node, a group of target information sent by a second node, where
each piece of target information in the group of target information includes a first
information field and a second information field, the first information field includes M
bits of feedback information for a group of data channels or a group of transmission
resources, M is a positive integer, and the second information field is used for determining
a correspondence between the first information field and the group of data channels or

the group of transmission resources.

An implementation of this application provides a feedback information transmission

apparatus. The apparatus includes:
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a receiving unit, configured to receive a group of target information sent by a second
node, where each piece of target information in the group of target information includes
afirst information field and a second information field, the first information field includes
M bits of feedback information for a group of data channels or a group of transmission
resources, M is a positive integer, and the second information field is used for determining
a correspondence between the first information field and the group of data channels or

the group of transmission resources.

An implementation of this application provides a communications device. The
communications device includes a processor and a memory. The memory is configured
to store a computer program, and the processor is configured to invoke and run the
computer program stored in the memory, to perform the foregoing feedback information

transmission method.

An implementation of this application provides a chip, configured to implement the
foregoing feedback information transmission method.

Specifically, the chip includes a processor. The processor is configured to invoke and
run a computer program from a memory, to enable a device having the chip mounted

therein to perform the foregoing feedback information transmission method.

An implementation of this application provides a computer-readable storage medium,
configured to store a computer program. The computer program enables a computer to

perform the foregoing feedback information transmission method.

An implementation of this application provides a computer program product,
including a computer program instruction. The computer program instruction enables a

computer to perform the foregoing feedback information transmission method.

An implementation of this application provides a computer program. When run on a
computer, the computer program enables the computer to perform the foregoing feedback

information transmission method.

By means of the foregoing technical solutions, feedback information (that is,
ACK/negative-ACK (NACK) information) corresponding to a group of data channels or
a group of transmission resources is transmitted on an NR-U carrier, so that a large-

capacity ACK/NACK information bit transmission can be supported without adding blind
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings described herein are used for providing further
understanding for this application and constitute a part of this application. Exemplary
implementations of this application and descriptions thereof are used for explaining this
application and do not constitute an improper limitation to this application. In the

drawings:

FIG. 1 is a schematic diagram of a communications system architecture according to

an implementation of this application;

FIG. 2 is a schematic flowchart 1 of a feedback information transmission method

according to an implementation of this application;

FIG. 3 is a schematic diagram of target information according to an implementation

of this application;

FIG. 4 is a schematic flowchart 2 of a feedback information transmission method

according to an implementation of this application;

FIG. 5 is a schematic structural diagram of a feedback information transmission

apparatus according to an implementation of this application;

FIG. 6 is a schematic structural diagram of a communications device 600 according

to an implementation of this application;

FIG. 7 is a schematic structural diagram of a chip according to an implementation of

this application; and

FIG. 8 is a schematic block diagram of a communications system 900 according to

an implementation of this application.
DETAILED DESCRIPTION

The technical solutions of the implementations of this application will be described
in the following with reference to the accompanying drawings. It is obvious that the
implementations to be described are a part rather than all of the implementations of this
application. All other implementations obtained by a person of ordinary skill in the art

based on the implementations of this application without creative efforts shall fall within
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the protection scope of this application.

The technical solutions of the implementations of this application may be applied to
various communications systems, such as: a global system for mobile communications
(GSM), a code division multiple access (CDMA) system, a wideband code division
multiple access (WCDMA) system, a general packet radio service (GPRS), a long term
evolution (LTE) system, an LTE frequency division duplex (FDD) system, an LTE time
division duplex (TDD), a universal mobile telecommunications system (UMTS), and a
worldwide interoperability for microwave access (WiMAX) communications system or

5G system.

For example, FIG. 1 shows a communications system 100 to which an
implementation of this application is applied. The communications system 100 may
include a network device 110. The network device 110 may be a device communicating
with a terminal device 120 (or referred to as a communications terminal and a terminal).
The network device 110 may provide communication coverage for a particular
geographical area, and may communicate with a terminal device that is located in the
coverage. In at least one implementation, the network device 110 may be a base
transceiver station (BTS) in a GSM system or a CDMA system, or may be a NodeB (NB)
in a WCDMA system, or may be an evolved Node B (eNB or eNodeB) in an LTE system
or a wireless controller in a cloud radio access network (CRAN), or the network device
may be a mobile switching center, a relay station, an access point, an in-vehicle device, a
wearable device, a concentrator, a switch, a bridge, a router, a network-side device in a
future 5G network, a network device in a future evolved public land mobile network
(PLMN) or the like.

The communications system 100 further includes at least one terminal device 120
located within a coverage range of the network device 110. The "terminal device" used
herein includes, but is not limited to, a device connected by a wired circuit, for example,
a public switched telephone network (PSTN), a digital subscriber line (DSL), a digital
cable, a direct cable, and/or another data connection/network; and/or a device connected
by a wireless interface such as a cellular network, a wireless local area network (WLAN),
a digital television network such as a DVB-H network, a satellite network or an AM-FM

broadcast transmitter; and/or an apparatus configured to receive/transmit a
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communication signal in another terminal device; and/or an Internet of Things (IoT)
device. The terminal device, which is configured to perform communication via a
wireless interface, may be referred to as "a wireless communications terminal”, "a
wireless terminal” or "a mobile terminal”. An example of the mobile terminal includes,
but is not limited to, a satellite or cellular phone, a personal communications system
(PCS) terminal that may combine a cellular radio telephone with data processing, fax, and
data communication capabilities, a personal digital assistant (PDA) that may include a
radio phone, a pager, Internet/intranet access, a web browser, a notebook, a calendar,
and/or a global positioning system (GPS) receiver or a conventional laptop and/or
handheld receiver or another electronic device including a radio phone transceiver. The
terminal device may be an access terminal, user equipment (UE), a user unit, a user station,
a mobile site, a mobile station, a remote station, a remote terminal, a mobile device, a
user terminal, a terminal, a wireless communications device, a user agent or a user
apparatus. The access terminal may be a cellular phone, a cordless phone, a session
initiation protocol (SIP) phone, a wireless local loop (WLL) station, a PDA, a handheld
device having a wireless communications function, a computing device, another
processing device connected to a wireless modem, an in-vehicle device, a wearable device,
a terminal device in a future 5G network, a terminal device in a future evolved PLMN or
the like.

In at least one implementation, the terminal devices 120 may perform device to

device (D2D) communication with each other.

In at least one implementation, a 5G system or a 5G network may also be referred to

as an NR system or an NR network.

FIG. 1 shows one network device and two terminal devices as an example. In at least
one implementation, the communications system 100 may include a plurality of network
devices and the coverage of each network device may include another number of terminal

devices. This is not limited in the implementation of this application.

In at least one implementation, the communications system 100 may further include
other network entities such as a network controller and a mobility management entity

(MME). This is not limited in the implementation of this application.

It should be understood that a device having a communications function in a
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network/system in the implementation of this application may be referred to as a
communications device. The communications system 100 shown in FIG. 1 is used as an
example, the communications device may include a network device 110 and a terminal
device 120 that have the communications function. The network device 110 and the
terminal device 120 may be a specific device described in the above, and details are not
described herein again. The communications device may further include another device,
for example, another network entity such as a network controller and an MME in the

communications system 100. This is not limited in the implementation of this application.

It should be understood that, terms "system" and "network™ in this specification are
usually interchangeably used in this specification. The term "and/or" in this specification
describes only an association relationship for describing associated objects and represents
that three relationships may exist. For example, A and/or B may represent the following
three cases: only A exists, both A and B exist, and only B exists. In addition, the character
"I" in this specification generally indicates an "or" relationship between the associated

objects.

To facilitate understanding of the technical solutions of the implementations of this
application, the following describes the related art involved in the implementations of this

application.

An unlicensed spectrum is a spectrum allocated for radio device communication in a
country and a region. The spectrum is generally considered as a shared spectrum, that is,
communications devices in different communications systems may use the spectrum as
long as regulatory requirements set by the country or region on the spectrum are met
without needing to apply to a government for dedicated spectrum license. To enable each
communications system using an unlicensed spectrum for wireless communication to
friendly coexist, some countries or regions stipulate regulatory requirements that need to
be satisfied during the use of the unlicensed spectrum. For example, in some regions, a
communications device follows a "listen before talk” principle, that is, the
communications device needs to listen to a channel before transmitting a signal on a
channel of an unlicensed spectrum. The communications device can send a signal only
when a channel listening result is that the channel is idle. If the channel listening result of

the communications device on the channel of the unlicensed spectrum is that the channel
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is busy, the communications device cannot send a signal.

With the development of wireless communications technologies, it is considered to
deploy a network on an unlicensed spectrum in both an LTE system and an NR system,

to use the unlicensed spectrum to transmit a data service.

When being applied to an unlicensed spectrum, an LTE system supports autonomous
uplink physical uplink shared channel (AUL-PUSCH) transmission of UE. During AUL-
PUSCH transmission, the network device semi-statically configures a periodic uplink
resource for the terminal device in advance, and uses dynamic signaling to activate and
deactivate the semi-statically configured uplink resource. When the semi-statically
configured uplink resource is activated, the terminal device may perform autonomous
AUL-PUSCH transmission on the uplink resource when there is a transmission
requirement of uplink data. After receiving the AUL-PUSCH transmission, the network
device performs HARQ-ACK feedback on the AUL-PUSCH. Uplink transmission of the
AUL-PUSCH supports up to 16 or 32 HARQ processes (16 processes are supported in
single-codeword transmission, and 32 processes are supported in dual-codeword
transmission), and downlink HARQ-ACK feedback corresponding to the uplink
transmission of the AUL-PUSCH is full codebook feedback.

An NR system being applied to an unlicensed spectrum (NR-U for short) also
supports similar autonomous PUSCH transmission of the UE (referred to as Configure
Grant-PUSCH (CG-PUSCH) transmission in the NR-U). For the CG-PUSCH
transmission in the NR-U, the network device also needs to perform downlink HARQ-
ACK feedback on the UE. However, the NR-U system supports a larger carrier
transmission bandwidth and a larger subcarrier spacing, a feedback amount that may be
required in an uplink transmission opportunity is much greater than a feedback amount
in the LTE system (for example, feedback of a CBG needs to be supported in the NR-U),
and higher overheads of designing signaling by using the full codebook HARQ-ACK
feedback are caused. Therefore, a new codebook designing method is needed.

FIG. 2 is a schematic flowchart 1 of a feedback information transmission method
according to an implementation of this application. As shown in FIG. 2, the feedback

information transmission method includes the following steps.

Step 201. A first node receives a group of target information sent by a second node,
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where each piece of target information in the group of target information includes a first
information field and a second information field, the first information field includes M
bits of feedback information for a group of data channels or a group of transmission
resources, M is a positive integer, and the second information field is used for determining
a correspondence between the first information field and the group of data channels or

the group of transmission resources.

In the implementation of this application, there may be two implementations for the

first node and the second node:
(1) the first node is a terminal, and the second node is a base station; or
(2) the first node is a base station, and the second node is a terminal.

Herein, the terminal may be any device such as a mobile phone, a tablet computer,
an in-vehicle terminal or a notebook that can communicate with a network. The type of

the base station such as a gNB in 5G is not limited.

Technical solutions in the implementations of this application may be applied to an
NR-U system, but this application is not limited thereto. In an NR-U system, autonomous
PUSCH transmission of UE (referred to as CG-PUSCH in the NR-U) needs to be
supported. For the CG-PUSCH transmission in the NR-U, the network device also needs
to perform the downlink HARQ-ACK feedback on the UE. Similarly, after the base
station sends a downlink transmission resource to the UE, the UE also needs to perform
uplink HARQ-ACK feedback to the base station.

In the implementation of this application, before receiving at least one group of target
information sent by the second node, the first node sends a group of data channels to the
second node, where the group of data channels corresponds to N bits of feedback
information, and N is a positive integer; or sends data to the second node by using at least
one transmission resource in a group of transmission resources, where the group of
transmission resources corresponds to N bits of feedback information, and N is a positive

integer.

It should be noted that values of N corresponding to different groups of data channels
may be different or may be the same. The values of N corresponding to different groups

of transmission resources may be different or may be the same.
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It should be noted that the first node may send one or more groups of data
channels/transmission resources to the second node. Each group of data
channels/transmission resources in the plurality of groups of data channels/transmission
resources may be implemented by using the technical solutions of the implementation of

this application.

For example, a terminal sends a group of uplink data channels to the base station, and

the group of uplink data channels corresponds to N bits of feedback information.

For another example, the base station sends data to the terminal by using some or all
of transmission resources in a group of downlink transmission resources. The group of

downlink transmission resources corresponds to N bits of feedback information.

In the foregoing solution, the group of data channels includes at least one data
channel, and the data channel carries at least one TB or at least one CBG. Herein, the type

of the data channel may be a PUSCH or a physical downlink shared channel (PDSCH).

In the foregoing solution, the group of transmission resources includes at least one
transmission resource, the transmission resource carries at least one physical channel, and
the at least one physical channel corresponds to at least one bit of feedback information.
Herein, the type of the physical channel may be a PUSCH, a physical downlink control
channel (PDCCH) or a PDSCH.

In the implementation of this application, if the value of M is greater than or equal to
the value of N, the first information field includes all information in the N bits of feedback
information. If the value of M is less than the value of N, the first information field
includes part of information in the N bits of feedback information.

In the implementation of this application, if the value of M is greater than or equal to
the value of N, the group of target information includes one piece of target information.
If the value of M is less than the value of N, the group of target information includes P
pieces of target information, and P is a positive integer greater than 1. Further, the value
of P is configured by a base station, or the value of P is agreed in a protocol, or the value

of P is determined according to M and N. For example, P=[N/M .

For example, the terminal sends a group of PUSCHs, including 10 PUSCHs, to the
base station, and the 10 PUSCHSs correspond to 8 * 10 = 80 bits of feedback information.
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It is assumed that the length of one piece of target information is 32 bits, the first two bits
of target information is the second information field, and the last 30 bits of target
information is the first information field, the base station needs to send a group of target
information, including at least three pieces of target information, to the terminal, and the
second information field in the three pieces of target information is used for carrying the
80 bits of feedback information.

In the implementation of this application, if the value of M is less than the value of
N, the data channel or the transmission resource corresponding to the feedback
information included in each piece of target information in the group of target information
is completely different, referring to an application example 1. Alternatively, if the value
of M is less than the value of N, some of the data channels or the transmission resources
corresponding to the feedback information included in at least two pieces of the group of
target information are the same, referring to an application example 2 and an application
example 3.

In the implementation of this application, if the value of M is less than the value of
N, the group of target information includes Q pieces of target information, and the second
node receives at least one data channel of the data channels corresponding to the feedback
information included in the Q pieces of target information, or the second node receives at
least one data transmission in the transmission resources corresponding to the feedback

information included in the Q pieces of target information.

For example, the base station sends downlink data by using 20 slots, each slot
corresponds to one bit of feedback information, and one piece of target information may

carry 10 bits of feedback information.

(1) If the terminal receives the downlink data in the slots 1, 2, and 3, the terminal
sends a group of target information, including one piece of target information, to the base
station, and a second information field in the piece of target information is used for
carrying feedback information corresponding to slots 1 to 10.

(2) If the terminal receives the downlink data in the slots 1, 2, 3, 15, and 16, the
terminal sends a group of target information, including two pieces of target information,
to the base station, and a second information field in the two pieces of target information
is used for carrying feedback information corresponding to the 20 slots. For example, the

10
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second information field in the first piece of target information is used for carrying
feedback information corresponding to the slots 1 to 10, and the second information field
in the second piece of target information is used for carrying feedback information

corresponding to the slots 11 to 20.

In the implementation of this application, the value of N is equal to a number of TBs
or a number of CBGs included in the group of data channels or the group of transmission
resources, or the value of N is equal to a maximum value of a number of TBs or a
maximum value of a number of CBGs that can be carried by the group of data channels

or the group of transmission resources, or the value of N is pre-configured.

By using the PUSCH as an example, the value of N is equal to a number of TBs or a
number of CBGs included in the group of PUSCHSs. One bit of feedback information
corresponds to one TB or CBG. Herein, for example, the value of N is equal to a number
of TBs or a number of CBGs included in a group of PUSCHSs. This application is not
limited thereto. The value of N may be alternatively greater than the number of TBs or
the number of CBGs included in a group of PUSCHs.

By using the PUSCH as an example, the value of N is associated with a number of
PUSCHs included in a group of PUSCHs and a maximum number of TBs or a maximum
number of CBGs that are carried in one PUSCH. For the transmission of a single TB (that
is, one PUSCH carries one TB), N is equal to the number of PUSCHSs. For the
transmission of a plurality of TBs or a plurality of CBGs, N is equal to the number of

PUSCHSs multiplied by the maximum number of TBs or the maximum number of CBGs.

In the implementation of this application, the feedback information is ACK
information or NACK information. By using one bit of feedback information as an
example, the value of 1 represents the ACK information, and the value of 0 represents the
NACK information. Alternatively, the value of 1 represents the NACK information, and
the value of 0 represents the ACK information. The ACK information represents that the
second node successfully receives the data sent by the first node, and the NACK

information represents that the second node fails to receive the data sent by the first node.

Further, in the example of sending a group of data channels to the second node by
the first node, the first node receives a group of target information sent by the second
node. The group of target information includes a first information field. The first

11
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information field includes M bits of feedback information. The M bits of feedback
information and M TBs or M CBGs carried in the group of data channels have a one-to-
one correspondence. One bit of feedback information corresponds to one TB or CBG, and
is used for representing whether the TB or CBG is successfully received by the second

node.

Further, in the example of sending a group of transmission resources to the second
node by the first node, the first node receives a group of target information sent by the
second node, the group of target information includes a first information field, the first
information field includes M bits of feedback information, and there is a correspondence
between the M bits of feedback information and the group of transmission resources. In
an implementation, there is a correspondence between the M bits of feedback information
in the first information field and each time domain transmission unit in the group of
transmission resources according to a time domain order. For example, a group of
transmission resources includes 10 slots, M = 10, the first bit in the first information field
corresponds to feedback information of the first slot in the group of transmission
resources, and the second bit in the first information field corresponds to feedback
information of the second slot in the group of transmission resources. The rest is deduced
by analogy. In another implementation, there is a correspondence between the M bits of
feedback information in the first information field and each time-frequency transmission
unit in the group of transmission resources according to a frequency domain order and a
time domain order. For example, a group of transmission resources includes 9 time-
frequency transmission units, M = 9, and the 9 time-frequency transmission units are
defined according to two dimensions of a time domain and a frequency domain. A carrier
1, a carrier 2, and a carrier 3 are defined in the frequency domain dimension, and a slot 1,
aslot 2, and a slot 3 are defined in the time domain dimension. In this way, the first bit in
the first information field corresponds to feedback information of a video transmission
unit corresponding to the carrier 1 and the slot 1 in the group of transmission resources,
the second bit in the first information field corresponds to feedback information of a video
transmission unit corresponding to the carrier 1 and the slot 2 in the group of transmission
resources, and the third bit in the first information field corresponds to feedback
information of a video transmission unit corresponding to the carrier 1 and the slot 3 in

the group of transmission resources. The rest is deduced by analogy. The correspondence

12
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is a first frequency domain order before a time domain order.

In the implementation of this application, that the second information field is used
for determining a correspondence between the first information field and the group of

data channels may be implemented in the following manners.

(1) The second information field is used for indicating an index value of the target
information in which the second information field is located in the group of target
information, and there is a correspondence between the group of target information and

the group of data channels or the group of transmission resources.

For example, a table may be preset, and the table includes a correspondence between
a group of target information and a group of data channels or a group of transmission
resources, for example, correspondences between P pieces of target information and P
data channels or P transmission resources. One corresponding data channel or one
corresponding transmission resource is determined in the table according to the index
value of the target information in the second information field.

(2) There is a correspondence between the value of the second information field and
a parameter of a group of data channels or a parameter of a group of transmission
resources. Further, the parameter of the group of data channels or the parameter of the
group of transmission resources includes at least one of the following parameters:

a HARQ process number;

a data channel index number or a transmission resource index number;

a TB index number in the data channel or the transmission resource; and
a CBG index number in the data channel or the transmission resource.

In the foregoing solutions, there is a correspondence between the M bits of feedback
information in the first information field and the transmission resource index number, and
the transmission resource index number includes a time domain index number and/or a

frequency domain index number.

For example, the first information field includes 4 bits of feedback information, and
corresponding index numbers of a group of transmission resources from left to right are

aslot 1, aslot 2, aslot 3, and a slot 4.

13



For another example, the first information field includes 4 bits of feedback
information, and corresponding index numbers of a group of transmission resources from
left to right are [a carrier 1, a slot 1], [a carrier 1, a slot 2], [a carrier 2, a slot 1], and [a

carrier 2, a slot 2].

5 In the foregoing solutions, that there is a correspondence between the value of the
second information field and a parameter of a group of data channels may be implemented

in the following manners.

(1) The second information field includes a starting number corresponding to the
parameter, or the second information field includes a starting number and an ending

10  number corresponding to the parameter.

(2) There is a correspondence between the value of the second information field and
the parameter, and the correspondence between the value of the second information field

and the parameter is agreed in the protocol or configured by the base station.

(3) The second information field includes at least one number corresponding to the
15 parameter, and there is a correspondence between each number in the at least one number

and a part of the first information field.

In the implementation of this application, a number of bits included in the second
information field is a fixed value. In the implementation of this application, the number

of bits included in the second information field is configured by the base station.

20 In the implementation of this application, the number of bits included in the second

information field is determined based on at least one of the following parameters:
a maximum number of HARQ processes;
a maximum number of HARQ processes configured for a terminal,
a maximum number, configured for the terminal, of TBs included in one data channel,

25 a maximum number, configured for the terminal, of CBGs included in one data

channel;
a number of aggregation carriers;

a number of band width parts (BWPs) of which simultaneous activation is supported

by the terminal,

14
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a maximum channel occupation time (MCQOT) length; and
a channel occupation time (COT) length carrying the group of data channels.

Further, the group of target information further includes a third information field, and

the third information field includes a padding bit.

In the foregoing solutions of the implementation of this application, one transmission
resource is one slot, or one transmission resource is one slot in one carrier, or one

transmission resource is one slot in one BWP.

In a specific scenario, when the first node is a terminal, and the second node is a base
station, the group of target information is transmitted by using a downlink control channel.
Further, the downlink control channel is located in a target control resource set
(CORSET), and the first node receives, in the target CORSET, the at least one group of

target information.

The technical solutions of the implementation of this application are described below
with reference to specific application examples, and the following examples are only
examples but are not used to limit the technical solutions of the implementation of this

application.
Application example 1

The terminal transmits a PUSCH in a CBG manner, and the PUSCH includes up to
8 CBGs. After continuously sending 10 PUSCHs to the base station, the terminal expects
the base station to send 8 * 10 = 80 bits of ACK/NACK information. To avoid an increase
in PDCCH blind detection, the size of downlink control information (DCI) is restricted.
For example, it is agreed that the size of DCI is 32 bits. One piece of DCI represents one
piece of target information. The 32 bits of the piece of DCI are divided into two parts,
that is, a first information field and a second information field. The length of the second

information field is 2 bits, and the length of the first information field is 30 bits.

Referring to FIG. 3, the terminal expects to receive three pieces of DCI, that is, DCI
1, DCI 2, and DCI 3. An index value corresponding to a second information field in the
DCI 1 is 00, and the carried 30 bits of ACK/NACK information is 1% to 30" bits in the
80 bits. An index value in the DCI 2 is 01, and the carried 30 bits of ACK/NACK
information is 31% to 60" bits in the 80 bits. An index value in the DCI 3 is 10, and the

15
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carried 30 bits of ACK/NACK information is 61° to 80™ bits in the 80 bits. In addition,
to ensure that the size of the DCI is constant, 20 bits of padding information are further
padded to the DCI 3.

Application example 2

The terminal supports up to 32 HARQ processes during transmission of a PUSCH.
Referring to Table 1, there are the following correspondences between the value of the

second information field and the HARQ process number carried in the DCI:

If process numbers corresponding to a group of PUSCHs sent by the terminal are 1
to 8, the terminal receives DCI, and the value of the second information field is 00. The
first information field includes 8 bits of feedback information and 2 bits of padding
information, and the process numbers corresponding to the 8 bits of feedback information

are 1 to 8.

If process numbers corresponding to a group of PUSCHs sent by the terminal are 1
to 16, the terminal receives at least two pieces of DCI, and the value of the second
information field of the DCI 1 is 00. The first information field of the DCI 1 includes 10
bits of feedback information, and the process numbers corresponding to the 10 bits of
feedback information are 1 to 10. The value of the second information field of the DCI 2
is 01. The first information field of the DCI 2 includes 6 bits of feedback information and
4 bits of padding information, and the process numbers corresponding to the 6 bits of

feedback information are 11 to 16.

Value of a second HARQ process number corresponding to ACK/NACK
information field information carried by a first information field
00 Processes 1 to 10
01 Processes 8 to 17
10 Processes 15 to 24
11 Processes 23 to 32
Table 1

Application example 3

The terminal supports up to 32 TBs/CBGs during transmission of a PUSCH.
Referring to Table 2, there are the following correspondences between the value of the
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second information field and a PUSCH/TB/CBG number:

If the PUSCH/TB/CBG numbers corresponding to a group of PUSCHSs sent by the
terminal are 1 to 8, the terminal receives DCI, and the value of the second information
field is 00. The first information field includes 8 bits of feedback information and 2 bits
of padding information, and PUSCH/TB/CBG numbers corresponding to the 8 bits of
feedback information are 1 to 8.

If the PUSCH/TB/CBG numbers corresponding to a group of PUSCHSs sent by the
terminal are 1 to 16, the terminal receives at least two pieces of DCI, and the value of the
second information field of the DCI 1 is 00. The first information field of the DCI 1
includes 10 bits of feedback information, and PUSCH/TB/CBG numbers corresponding
to the 10 bits of feedback information are 1 to 10. The value of the second information
field of the DCI 2 is 01. The first information field of the DCI 2 includes 6 bits of feedback
information and 4 bits of padding information, and the PUSCH/TB/CBG numbers

corresponding to the 6 bits of feedback information are 11 to 16.

Value of a second PUSCH/TB/CBG number corresponding to ACK/NACK
information field information carried by a first information field
00 PUSCH/TB/CBG 1to 10
01 PUSCH/TB/CBG 8to 17
10 PUSCH/TB/CBG 15 to 24
11 PUSCH/TB/CBG 23 to 32
Table 2

FIG. 4 is a schematic flowchart 2 of a feedback information transmission method
according to an implementation of this application. As shown in FIG. 4, the feedback

information transmission method includes the following steps:

Step 401. A second node sends a group of target information to a first node, where
each piece of target information in the group of target information includes a first
information field and a second information field, the first information field includes M
bits of feedback information for a group of data channels or a group of transmission
resources, M is a positive integer, and the second information field is used for determining
a correspondence between the first information field and the group of data channels or

the group of transmission resources.
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In the implementation of this application, there may be two implementations for the
first node and the second node:

(1) the first node is a terminal, and the second node is a base station; or
(2) the first node is a base station, and the second node is a terminal.

Herein, the terminal may be any device such as a mobile phone, a tablet computer,
an in-vehicle terminal or a notebook that can communicate with a network. The type of

the base station such as a gNB in 5G is not limited.

Technical solutions in the implementations of this application may be applied to an
NR-U system, but this application is not limited thereto. In an NR-U system, autonomous
PUSCH transmission of UE (referred to as CG-PUSCH in the NR-U) needs to be
supported. For the CG-PUSCH transmission in the NR-U, the network device also needs
to perform the downlink HARQ-ACK feedback on the UE. Similarly, after the base
station sends a downlink transmission resource to the UE, the UE also needs to perform
uplink HARQ-ACK feedback to the base station.

The technical solution of the implementation may be understood with reference to
the feedback information transmission method shown in FIG. 4. Content in the feedback
information transmission method shown in FIG. 4 may be used for explaining the
technical solutions of the implementation, and details are not described herein again.

FIG. 5 is a schematic structural diagram of a feedback information transmission
apparatus according to an implementation of this application. As shown in FIG. 5, the

apparatus includes a receiving unit 501 and a sending unit 502.

In an implementation, the receiving unit 501 is configured to receive a group of target
information sent by a second node. Each piece of target information in the group of target
information includes a first information field and a second information field, the first
information field includes M bits of feedback information for a group of data channels or
a group of transmission resources, M is a positive integer, and the second information
field is used for determining a correspondence between the first information field and the
group of data channels or the group of transmission resources. The sending unit 502 is
configured to: send a group of data channels to the second node, where the group of data

channels corresponds to N bits of feedback information, and N is a positive integer; or
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send data to the second node by using at least one transmission resource in a group of
transmission resources, where the group of transmission resources corresponds to N bits

of feedback information, and N is a positive integer.

In another implementation, the sending unit 502 is configured to send a group of
target information to a first node, where each piece of target information in the group of
target information includes a first information field and a second information field, the
first information field includes M bits of feedback information for a group of data
channels or a group of transmission resources, M is a positive integer, and the second
information field is used for determining a correspondence between the first information
field and the group of data channels or the group of transmission resources. The receiving
unit 501 is configured to: receive a group of data channels sent by the first node, where
the group of data channels corresponds to N bits of feedback information, and N is a
positive integer; or receive data sent by the first node by using at least one transmission
resource in a group of transmission resources, where the group of transmission resources

corresponds to N bits of feedback information, and N is a positive integer.

In an implementation, if the value of M is greater than or equal to the value of N, the
first information field includes all information in the N bits of feedback information.
Alternatively, if the value of M is less than the value of N, the first information field

includes part of information in the N bits of feedback information.

In an implementation, if the value of M is greater than or equal to the value of N, the
group of target information includes one piece of target information. Alternatively, if the
value of M is less than the value of N, the group of target information includes P pieces
of target information, and P is a positive integer greater than 1. Further, the value of P is
configured by a base station, or the value of P is agreed in a protocol, or the value of P is

determined according to M and N.

In an implementation, if the value of M is less than the value of N, the group of target
information includes Q pieces of target information, and the second node receives at least
one data channel of the data channels corresponding to the feedback information included
in the Q pieces of target information, or the second node receives at least one data
transmission in the transmission resources corresponding to the feedback information

included in the Q pieces of target information.
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In an implementation, if the value of M is less than the value of N, the data channel
or the transmission resource corresponding to the feedback information included in each
piece of target information in the group of target information is completely different.
Alternatively, if the value of M is less than the value of N, some of the data channels or
the transmission resources corresponding to the feedback information included in at least
two pieces of the group of target information are the same.

In an implementation, the value of N is equal to a number of TBs or a number of

CBGs included in the group of data channels or the group of transmission resources; or

the value of N is equal to a maximum value of a number of TBs or a maximum value
of a number of CBGs that can be carried in the group of data channels or the group of

transmission resources; or
the value of N is pre-configured.

In an implementation, the group of data channels includes at least one data channel,
and the data channel carries at least one TB or at least one CBG.

In an implementation, the group of transmission resources includes at least one
transmission resource, the transmission resource carries at least one physical channel, and

the at least one physical channel corresponds to at least one bit of feedback information.

In an implementation, that the second information field is used for determining a
correspondence between the first information field and the group of data channels or the

group of transmission resources includes:

the second information field is used for indicating an index value of the target
information in which the second information field is located in the group of target
information, and there is a correspondence between the group of target information and

the group of data channels or the group of transmission resources.

In an implementation, that the second information field is used for determining a
correspondence between the first information field and the group of data channels or the

group of transmission resources includes:

there is a correspondence between the value of the second information field and a
parameter of the group of data channels or a parameter of the group of transmission

resources.
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In an implementation, the parameter of the group of data channels or the parameter
of the group of transmission resources includes at least one of the following parameters:

a HARQ process number;

a data channel index number or a transmission resource index number;
a TB index number in the data channel or the transmission resource; and
a CBG index number in the data channel or the transmission resource.

In an implementation, there is a correspondence between the M bits of feedback
information in the first information field and the transmission resource index number, and
the transmission resource index number includes a time domain index number and/or a

frequency domain index number.

In an implementation, that there is a correspondence between the value of the second

information field and a parameter of the group of data channels includes:

the second information field includes a starting number corresponding to the

parameter; or

the second information field includes a starting number and an ending number

corresponding to the parameter.

In an implementation, that there is a correspondence between the value of the second
information field and a parameter of the group of data channels includes:

there is a correspondence between the value of the second information field and the
parameter, and the correspondence between the value of the second information field and

the parameter is agreed in the protocol or configured by the base station.

In an implementation, that there is a correspondence between the value of the second

information field and a parameter of the group of data channels includes:

the second information field includes at least one number corresponding to the
parameter, and there is a correspondence between each number in the at least one number

and a part of the first information field.

In an implementation, a number of bits included in the second information field is a

fixed value.
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In an implementation, the number of bits included in the second information field is

configured by the base station.

In an implementation, the number of bits included in the second information field is

determined based on at least one of the following parameters:
5 a maximum number of HARQ processes;
a maximum number of HARQ processes configured for a terminal;
a maximum number, configured for the terminal, of TBs included in one data channel;

a maximum number, configured for the terminal, of CBGs included in one data

channel;
10 a number of aggregation carriers;
a number of BWPs of which simultaneous activation is supported by the terminal;
an MCOT length; and
a COT length carrying the group of data channels.

In an implementation, the group of target information further includes a third

15 information field, and the third information field includes a padding bit.

In an implementation, one transmission resource is one slot, or one transmission

resource is one slot in one carrier, or one transmission resource is one slot in one BWP.

In an implementation, the first node is a terminal, and the second node is a base

station.
20 Alternatively, the first node is a base station, and the second node is a terminal.

In an implementation, when the first node is a terminal, and the second node is a base

station, the group of target information is transmitted by using a downlink control channel.

In an implementation, the downlink control channel is located in a target CORSET,
and the receiving unit 501 receives, in the target CORSET, the at least one group of target

25 information.

A person skilled in the art should understand that for related description of the
foregoing feedback information transmission apparatus of the implementation of this

application, reference may be made to the related description of the feedback information
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transmission method of the implementation of this application for understanding.

FIG. 6 is a schematic structural diagram of a communications device 600 according
to an implementation of this application. The communications device may be a terminal
device, or may be a network device. The communications device 600 shown in FIG. 6
includes a processor 610. The processor 610 may invoke a computer program from a
memory and run the computer program, to implement the method in the implementations

of this application.

In at least one implementation, as shown in FIG. 6, the communications device 600
may further include a memory 620. The processor 610 may invoke the computer program
from the memory 620 and run the computer program, to implement the method in the

implementations of this application.

The memory 620 may be a component independent of the processor 610, or may be

integrated into the processor 610.

In at least one implementation, as shown in FIG. 6, the communications device 600
may further include a transceiver 630. The processor 610 may control the transceiver 630
to communicate with another device. Specifically, the transceiver 630 may send
information or data to the another device, or receive information or data sent by the
another device.

The transceiver 630 may include a transmitter and a receiver. The transceiver 630

may further include an antenna, and there may be one or more of antennas.

In at least one implementation, the communications device 600 may be specifically
a network device in the implementations of this application, and the communications
device 600 may implement corresponding procedures implemented by the network device
in various methods in the implementations of this application. For brevity, details are not

described herein again.

In at least one implementation, the communications device 600 may be specifically
a mobile terminal/terminal device in the implementations of this application, and the
communications device may implement corresponding procedures implemented by the
mobile terminal/terminal device in various methods in the implementations of this

application. For brevity, details are not described herein again.
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FIG. 7 is a schematic structural diagram of a chip according to an implementation of
this application. The chip 700 shown in FIG. 7 includes a processor 710. The processor
710 may invoke a computer program from a memory and run the computer program, to

implement the method in the implementations of this application.

In at least one implementation, as shown in FIG. 7, the chip 700 may further include
a memory 720. The processor 710 may invoke the computer program from the memory
720 and run the computer program, to implement the method in the implementations of

this application.

The memory 720 may be a component independent of the processor 710, or may be
integrated into the processor 710.

In at least one implementation, the chip 700 may further include an input interface
730. The processor 710 may control the input interface 730 to communicate with another
device or chip. Specifically, the input interface 730 may obtain information or data sent
by the another device or chip.

In at least one implementation, the chip 700 may further include an output interface
740. The processor 710 may control the output interface 740 to communicate with another
device or chip. Specifically, the output interface 740 may output information or data to
the another device or chip.

In at least one implementation, the chip may be applied to the network device in the
implementations of this application, and the chip may implement corresponding
procedures implemented by the network device in various methods in the
implementations of this application. For brevity, details are not described herein again.

In at least one implementation, the chip may be applied to the mobile
terminal/terminal device in the implementations of this application, and the chip can
implement corresponding procedures implemented by the mobile terminal/terminal
device in various methods in the implementations of this application. For brevity, details
are not described herein again.

It should be noted that, the chip mentioned in the implementations of this application
may also be referred to as a system-level chip, a system chip, a chip system, a system on

chip or the like.
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FIG. 8 is a schematic block diagram of a communications system 900 according to
an implementation of this application. As shown in FIG. 8, the communications system

900 includes a terminal device 910 and a network device 920.

The terminal device 910 may be configured to implement corresponding functions
implemented by the terminal device in the foregoing method, and the network device 920
may be configured to implement corresponding functions implemented by the network

device in the foregoing method. For brevity, details are not described herein again.

It should be understood that, the processor of the implementation of this application
may be an integrated circuit chip, and has a signal processing capability. In an
implementation process, steps in the foregoing method implementations may be
completed by using a hardware integrated logical circuit in the processor, or by using
instructions in a form of software. The processor may be a general purpose processor, a
digital signal processor (DSP), an application-specific integrated circuit (ASIC), a field
programmable gate array (FPGA) or another programmable logical device, a discrete gate
or transistor logic device, or a discrete hardware component. The methods, the steps, and
logical block diagrams that are disclosed in the implementations of this application may
be implemented or performed. The general-purpose processor may be a microprocessor
or the processor may be any conventional processor or the like. Steps of the methods
disclosed with reference to the implementations of this application may be directly
performed and accomplished by using a hardware decoding processor, or may be
performed and accomplished by using a combination of hardware and software modules
in the decoding processor. The software modules may be located in a mature storage
medium in the field, for example, a random access memory (RAM), a flash memory, a
read-only memory (ROM), a programmable ROM (PROM), an electrically erasable
programmable memory or a register. The storage medium is located in the memory, and
the processor reads information in the memory and completes the steps in the foregoing

methods in combination with hardware thereof.

It may be understood that the memory in the implementations of this application may
be a volatile memory or a nonvolatile memory, or may include a volatile memory and a
nonvolatile memory. The non-volatile memory may be a ROM, a PROM, an erasable
PROM (EPROM), an electrically EPROM (EEPROM) or a flash memory. The volatile
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memory may be a RAM, and is used as an external cache. It is described as an example
but not a limitation, many forms of RAMs, for example, a static RAM (SRAM), a
dynamic RAM (DRAM), a synchronous DRAM (SDRAM), a double data rate SDRAM
(DDR SDRAM), an enhanced SDRAM (ESDRAM), a synchlink DRAM (SLDRAM),
and a direct rambus RAM (DR RAM), may be used. It should be noted that, the memory
of the system and the method described in this specification includes, but is not limited

to, these and any other suitable types of memories.

It should be understood that, the memory is an example but is not intended for
limitation. For example, the memory in the implementations of this application may be
alternatively an SRAM, a DRAM, a SDRAM, a DDR SDRAM, an ESDRAM, a
SLDRAM, a DR RAM and the like. That is, the memory in the implementation of this
application aims to include but is not limited to these memories and any other suitable

type of memory.

An implementation of this application further provides a computer-readable storage

medium. The medium stores a computer program.

In at least one implementation, the computer-readable storage medium may be
applied to a network device in the implementations of this application, and the computer
program may implement corresponding procedures implemented by the network device
in various methods in the implementations of this application. For brevity, details are not

described herein again.

In at least one implementation, the computer-readable storage medium may be
applied to a mobile terminal/terminal device in the implementations of this application,
and the computer program enables a computer to perform corresponding procedures
implemented by the mobile terminal/terminal device in various methods in the

implementations of this application. For brevity, details are not described herein again.

An implementation of this application further provides a computer program product,

including a computer program instruction.

In at least one implementation, the computer program product may be applied to a
network device in the implementations of this application, and the computer program
instruction enables a computer to perform corresponding procedures implemented by the
network device in various methods in the implementations of this application. For brevity,
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details are not described herein again.

In at least one implementation, the computer program product may be applied to a
mobile terminal/terminal device in the implementations of this application, and the
computer program instruction enables a computer to perform corresponding procedures
implemented by the mobile terminal/terminal device in various methods in the

implementations of this application. For brevity, details are not described herein again.
An implementation of this application further provides a computer program.

In at least one implementation, the computer program may be applied to a network
device in the implementations of this application, and the computer program, when run
on a computer, enables the computer to perform corresponding procedures implemented
by the network device in various methods in the implementations of this application. For

brevity, details are not described herein again.

In at least one implementation, the computer program may be applied to a mobile
terminal/terminal device in the implementations of this application, and the computer
program, when run on a computer, enables the computer to perform corresponding
procedures implemented by the mobile terminal/terminal device in various methods in

the implementations of this application. For brevity, details are not described herein again.

A person of ordinary skill in the art may be aware that, in combination with the
examples described in the implementations disclosed in this specification, units and
algorithm steps may be implemented by using electronic hardware or a combination of
computer software and the electronic hardware. Whether the functions are executed by
hardware or software depends on particular applications and design constraint conditions
of the technical solutions. A person skilled in the art may use different methods to
implement the described functions for each particular application, but it should not be

considered that the implementation falls outside the scope of the present application.

A person skilled in the art may clearly understand that, for simple and clear
description, for specific work processes of the foregoing described system, apparatus, and
unit, reference may be made to corresponding process in the foregoing method

implementations, and details are not described herein again.

In the several implementations provided in this application, it should be understood
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that the disclosed system, apparatus, and method may be implemented in other manners.
For example, the described apparatus implementation is merely an example. For example,
the unit division is merely logical function division and may be another division in an
actual implementation. For example, a plurality of units or components may be combined
or integrated into another system, or some features may be ignored or not performed. In
addition, the displayed or discussed mutual couplings or direct couplings or
communication connections may be implemented by using some interfaces. Indirect
couplings or communication connections between the apparatuses or units may be

implemented in electrical, mechanical, or other forms.

The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, that is, may be located in one position
or may be distributed on a plurality of network units. Some or all of the units may be
chosen according to actual needs to achieve the objectives of the solutions of the

implementations.

In addition, function units in the implementations of this application may be
integrated into one processing unit, or each of the units may exist alone physically, or two

or more units are integrated into one unit.

When the functions are implemented in a form of a software functional unit and sold
or used as an independent product, the functions may be stored in a computer-readable
storage medium. Based on such an understanding, the technical solutions of this
application essentially, or the part contributing to the prior art, or some of the technical
solutions may be implemented in a form of a software product. The software product is
stored in a storage medium, and includes several instructions for instructing a computer
device (which may be a personal computer, a server, a network device or the like) to
perform all or some of the steps of the methods described in the implementations of this
application. The foregoing storage medium includes: any medium that can store program
codes, such as a USB flash disk, a removable hard disk, a read-only memory (ROM), a

RAM, a magnetic disk, or an optical disk.

The foregoing descriptions are merely specific implementations of this application,
but are not intended to limit the protection scope of this application. Any variation or
replacement readily figured out by a person skilled in the art within the technical scope

28



disclosed in this application shall fall within the protection scope of this application.
Therefore, the protection scope of this application shall be subject to the protection scope

of the claims.
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CLAIMS

What is claimed is:

1. A feedback information transmission method, wherein the method comprises:

receiving, by a first node, a group of target information sent by a second node,
wherein each piece of target information in the group of target information comprises a
first information field and a second information field, the first information field comprises
M bits of feedback information for a group of data channels or a group of transmission
resources, M is a positive integer, and the second information field is used for determining
a correspondence between the first information field and the group of data channels or

the group of transmission resources.

2. The method according to claim 1, wherein before the receiving, by a first node, a

group of target information sent by a second node, the method further comprises:

sending, by the first node, a group of data channels to the second node, wherein the
group of data channels corresponds to N bits of feedback information, and N is a positive

integer; or

sending, by the first node, data to the second node by using at least one transmission
resource in a group of transmission resources, wherein the group of transmission

resources corresponds to N bits of feedback information, and N is a positive integer.
3. The method according to claim 2, wherein

if the value of M is greater than or equal to the value of N, the first information field

comprises all information in the N bits of feedback information; or

if the value of M is less than the value of N, the first information field comprises part

of information in the N bits of feedback information.
4. The method according to claim 2 or 3, wherein

if the value of M is greater than or equal to the value of N, the group of target

information comprises one piece of target information; or

if the value of M is less than the value of N, the group of target information

comprises P pieces of target information, and P is a positive integer greater than 1; or

if the value of M is less than the value of N, the group of target information
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comprises Q pieces of target information, Q is greater than or equal to 1 and less than or
equal to P, P is a maximum value of a number of pieces of target information comprised

in the group of target information, and P is a positive integer greater than 1.
5. The method according to claim 4, wherein
the value of P is configured by a base station; or
the value of P is agreed in a protocol; or
the value of P is determined according to M and N.

6. The method according to claim 4, wherein if the value of M is less than the value

of N, the group of target information comprises Q pieces of target information, and

the second node receives at least one data channel of the data channels corresponding

to the feedback information comprised in the Q pieces of target information; or

the second node receives at least one data transmission in the transmission resources
corresponding to the feedback information comprised in the Q pieces of target

information.
7. The method according to any one of claims 2 to 6, wherein

if the value of M is less than the value of N, the data channel or the transmission
resource corresponding to the feedback information comprised in each piece of target
information in the group of target information is completely different; or

if the value of M is less than the value of N, some of the data channels or the
transmission resources corresponding to the feedback information comprised in at least

two pieces of the group of target information are the same.
8. The method according to any one of claims 2 to 7, wherein

the value of N is equal to a number of transport blocks (TBs) or a number of code
block groups (CBGs) comprised in the group of data channels or the group of

transmission resources; or

the value of N is equal to a maximum value of a number of TBs or a maximum value
of a number of CBGs that can be carried in the group of data channels or the group of

transmission resources; or
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the value of N is pre-configured.

9. The method according to any one of claims 1 to 8, wherein the group of data
channels comprises at least one data channel, and the data channel carries at least one TB

or at least one CBG.

10. The method according to any one of claims 1 to 8, wherein the group of
transmission resources comprises at least one transmission resource, the transmission
resource carries at least one physical channel, and the at least one physical channel

corresponds to at least one bit of feedback information.

11. The method according to any one of claims 1 to 10, wherein that the second
information field is used for determining a correspondence between the first information

field and the group of data channels or the group of transmission resources comprises:

the second information field is used for indicating an index value of the target
information in which the second information field is located in the group of target
information, and there is a correspondence between the group of target information and

the group of data channels or the group of transmission resources.

12. The method according to any one of claims 1 to 10, wherein that the second
information field is used for determining a correspondence between the first information

field and the group of data channels or the group of transmission resources comprises:

there is a correspondence between the value of the second information field and a
parameter of the group of data channels or a parameter of the group of transmission

resources.

13. The method according to claim 12, wherein the parameter of the group of data
channels or the parameter of the group of transmission resources comprises at least one

of the following parameters:
a hybrid automatic repeat request (HARQ) process number;
a data channel index number or a transmission resource index number;
a TB index number in the data channel or the transmission resource; and
a CBG index number in the data channel or the transmission resource.

14. The method according to claim 13, wherein there is a correspondence between
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the M bits of feedback information in the first information field and the transmission
resource index number, and the transmission resource index number comprises a time

domain index number and/or a frequency domain index number.

15. The method according to claim 13, wherein that there is a correspondence
between the value of the second information field and a parameter of the group of data

channels comprises:

the second information field comprises a starting number corresponding to the

parameter; or

the second information field comprises a starting number and an ending number

corresponding to the parameter.

16. The method according to claim 13, wherein that there is a correspondence
between the value of the second information field and a parameter of the group of data

channels comprises:

there is a correspondence between the value of the second information field and the
parameter, and the correspondence between the value of the second information field and

the parameter is agreed in the protocol or configured by the base station.

17. The method according to claim 13, wherein that there is a correspondence
between the value of the second information field and a parameter of the group of data

channels comprises:

the second information field comprises at least one number corresponding to the
parameter, and there is a correspondence between each number in the at least one number

and a part of the first information field.

18. The method according to any one of claims 1 to 17, wherein a number of bits

comprised in the second information field is a fixed value.

19. The method according to any one of claims 1 to 18, wherein the number of bits

comprised in the second information field is configured by the base station.

20. The method according to any one of claims 1 to 19, wherein the number of bits
comprised in the second information field is determined based on at least one of the

following parameters:
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a maximum number of HARQ processes;
a maximum number of HARQ processes configured by a terminal;

a maximum number, configured by the terminal, of TBs comprised in one data

channel;

a maximum number, configured by the terminal, of CBGs comprised in one data

channel;
a number of aggregation carriers;

a number of band width parts (BWPs) of which simultaneous activation is supported

by the terminal;
a maximum channel occupation time (MCQOT) length; and
a channel occupation time (COT) length carrying the group of data channels.

21. The method according to any one of claims 1 to 20, wherein the group of target
information further comprises a third information field, and the third information field
comprises a padding bit.

22. The method according to any one of claims 1 to 21, wherein
one transmission resource is one slot; or

one transmission resource is one slot in one carrier; or

one transmission resource is one slot in one BWP.

23. The method according to any one of claims 1 to 22, wherein
the first node is a terminal, and the second node is a base station; or
the first node is a base station, and the second node is a terminal.

24. The method according to claim 23, wherein when the first node is a terminal,
and the second node is a base station, the group of target information is transmitted by

using a downlink control channel.

25. The method according to claim 24, wherein the downlink control channel is
located in a target control resource set (CORSET), and the first node receives, in the target
CORSET, the at least one group of target information.

34



10

15

20

25

26. A feedback information transmission apparatus, applied to a first node, and

comprising:

a receiving unit, configured to receive a group of target information sent by a second
node, wherein each piece of target information in the group of target information
comprises a first information field and a second information field, the first information
field comprises M bits of feedback information for a group of data channels or a group of
transmission resources, M is a positive integer, and the second information field is used
for determining a correspondence between the first information field and the group of

data channels or the group of transmission resources.
27. The apparatus according to claim 26, further comprising:

a sending unit, configured to: send a group of data channels to the second node,
wherein the group of data channels corresponds to N bits of feedback information, and N
Is a positive integer; or send data to the second node by using at least one transmission
resource in a group of transmission resources, wherein the group of transmission

resources corresponds to N bits of feedback information, and N is a positive integer.
28. The apparatus according to claim 27, wherein

if the value of M is greater than or equal to the value of N, the first information field
comprises all information in the N bits of feedback information; or

if the value of M is less than the value of N, the first information field comprises part

of information in the N bits of feedback information.
29. The apparatus according to claim 27 or 28, wherein

if the value of M is greater than or equal to the value of N, the group of target

information comprises one piece of target information; or

if the value of M is less than the value of N, the group of target information

comprises P pieces of target information, and P is a positive integer greater than 1.
30. The apparatus according to claim 29, wherein
the value of P is configured by a base station; or
the value of P is agreed in a protocol; or

the value of P is determined according to M and N.
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31. The apparatus according to claim 29, wherein if the value of M is less than the

value of N, the group of target information comprises Q pieces of target information, and

the second node receives at least one data channel of the data channels corresponding

to the feedback information comprised in the Q pieces of target information; or

the second node receives at least one data transmission in the transmission resources
corresponding to the feedback information comprised in the Q pieces of target

information.
32. The apparatus according to any one of claims 27 to 31, wherein

if the value of M is less than the value of N, the data channel or the transmission
resource corresponding to the feedback information comprised in each piece of target

information in the group of target information is completely different; or

if the value of M is less than the value of N, some of the data channels or the
transmission resources corresponding to the feedback information comprised in at least
two pieces of the group of target information are the same.

33. The apparatus according to any one of claims 27 to 32, wherein

the value of N is equal to a number of transport blocks (TBs) or a number of code
block groups (CBGs) comprised in the group of data channels or the group of

transmission resources; or

the value of N is equal to a maximum value of a number of TBs or a maximum value
of a number of CBGs that can be carried in the group of data channels or the group of

transmission resources; or
the value of N is pre-configured.

34. The apparatus according to any one of claims 26 to 33, wherein the group of data
channels comprises at least one data channel, and the data channel carries at least one TB

or at least one CBG.

35. The apparatus according to any one of claims 26 to 33, wherein the group of
transmission resources comprises at least one transmission resource, the transmission
resource carries at least one physical channel, and the at least one physical channel

corresponds to at least one bit of feedback information.
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36. The apparatus according to any one of claims 26 to 35, wherein that the second
information field is used for determining a correspondence between the first information

field and the group of data channels or the group of transmission resources comprises:

the second information field is used for indicating an index value of the target
information in which the second information field is located in the group of target
information, and there is a correspondence between the group of target information and

the group of data channels or the group of transmission resources.

37. The apparatus according to any one of claims 26 to 35, wherein that the second
information field is used for determining a correspondence between the first information

field and the group of data channels or the group of transmission resources comprises:

there is a correspondence between the value of the second information field and a
parameter of the group of data channels or a parameter of the group of transmission

resources.

38. The apparatus according to claim 37, wherein the parameter of the group of data
channels or the parameter of the group of transmission resources comprises at least one

of the following parameters:
a hybrid automatic repeat request (HARQ) process number;
a data channel index number or a transmission resource index number;
a TB index number in the data channel or the transmission resource; and
a CBG index number in the data channel or the transmission resource.

39. The apparatus according to claim 38, wherein there is a correspondence between
the M bits of feedback information in the first information field and the transmission
resource index number, and the transmission resource index number comprises a time

domain index number and/or a frequency domain index number.

40. The apparatus according to claim 38, wherein that there is a correspondence
between the value of the second information field and a parameter of the group of data

channels comprises:

the second information field comprises a starting number corresponding to the

parameter; or
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the second information field comprises a starting number and an ending number

corresponding to the parameter.

41. The apparatus according to claim 38, wherein that there is a correspondence
between the value of the second information field and a parameter of the group of data

channels comprises:

there is a correspondence between the value of the second information field and the
parameter, and the correspondence between the value of the second information field and

the parameter is agreed in the protocol or configured by the base station.

42. The apparatus according to claim 38, wherein that there is a correspondence
between the value of the second information field and a parameter of the group of data

channels comprises:

the second information field comprises at least one number corresponding to the
parameter, and there is a correspondence between each number in the at least one number

and a part of the first information field.

43. The apparatus according to any one of claims 26 to 42, wherein a number of bits

comprised in the second information field is a fixed value.

44. The apparatus according to any one of claims 26 to 43, wherein the number of
bits comprised in the second information field is configured by the base station.

45. The apparatus according to any one of claims 26 to 44, wherein the number of
bits comprised in the second information field is determined based on at least one of the

following parameters:
a maximum number of HARQ processes;
a maximum number of HARQ processes configured by a terminal;

a maximum number, configured by the terminal, of TBs comprised in one data

channel;

a maximum number, configured by the terminal, of CBGs comprised in one data

channel;
a number of aggregation carriers;

a number of band width parts (BWPs) of which simultaneous activation is supported
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by the terminal,
a maximum channel occupation time (MCQOT) length; and
a channel occupation time (COT) length carrying the group of data channels.

46. The apparatus according to any one of claims 26 to 45, wherein the group of
target information further comprises a third information field, and the third information

field comprises a padding bit.
47. The apparatus according to any one of claims 26 to 46, wherein
one transmission resource is one slot; or
one transmission resource is one slot in one carrier; or
one transmission resource is one slot in one BWP.
48. The apparatus according to any one of claims 26 to 47, wherein
the first node is a terminal, and the second node is a base station; or
the first node is a base station, and the second node is a terminal.

49. The apparatus according to claim 48, wherein when the first node is a terminal,
and the second node is a base station, the group of target information is transmitted by

using a downlink control channel.

50. The apparatus according to claim 49, wherein the downlink control channel is
located in a target control resource set (CORSET), and the receiving unit receives, in the

target CORSET, the at least one group of target information.

51. A communications device, comprising a processor and a memory, wherein the
memory is configured to store a computer program, and the processor is configured to
invoke and run the computer program stored in the memory to perform the method

according to any one of claims 1 to 25.

52. A chip, comprising a processor, wherein the processor is configured to invoke
and run a computer program from a memory, to enable a device having the chip mounted

therein to perform the method according to any one of claims 1 to 25.

53. A computer-readable storage medium, storing a computer program, wherein the

computer program enables a computer to perform the method according to any one of
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claims 1 to 25.

54. A computer program product, comprising a computer program instruction,
wherein the computer program instruction enables a computer to perform the method

according to any one of claims 1 to 25.

55. A computer program, wherein the computer program enables a computer to
perform the method according to any one of claims 1 to 25.
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