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Transmission Method, Apparatus and System for Feedback Acknowledge

Information

Technical Field

Embodiments of the present application relate to the communication field, in particular to

a transmission method, apparatus and system of feedback acknowledge information.

Background

In a Hybrid Auto Repeat Request (HARQ) mechanism, feedback acknowledge
information is information that a terminal device feeds back to an access network device after

receiving downlink data sent by the access network device.

In a New Radio (NR) system, an access network device dynamically instructs a terminal
device to send HARQ timing of feedback acknowledge information, and a process for a
terminal device to transmit feedback acknowledge information according to the timing
indicated by the access network device comprises following acts: the access network device
schedules a Physical Downlink Shared Channel (PDSCH) to transmit downlink data in the n®"
slot, and indicates a value k corresponding to the timing in a Downlink Grant (DL grant)
corresponding to the PDSCH, then the terminal device transmits feedback acknowledge
information corresponding to the PDSCH in the (n+k)" slot according to the value k
corresponding to the timing.

However, the method is only applicable to the case where a terminal device transmits
feedback acknowledge information corresponding to one PDSCH in one slot. If a terminal
device needs to feedback multiple pieces of feedback acknowledge information to an access
network device at the same time in one slot, there is currently no solution to how the terminal
device multiplexes and transmits multiple pieces of feedback acknowledge information in one

slot.

Summary

In order to solve the problem of how a terminal device multiplexes and transmits multiple
feedback acknowledge information in one slot in the related art, the embodiments of the present
invention provide a transmission method, apparatus and system of feedback acknowledge

information. Technical solutions are as follows.
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According to a first aspect of an embodiment of the present invention, there is provided a
transmission method of feedback acknowledge information, and the method comprises:
receiving, by a terminal device, downlink control information sent by an access network device,
wherein the downlink control information comprises a first information field and a second
information field, the first information field is used for indicating timing of feedback
acknowledge information corresponding to the downlink control information, and the second
information field is used for indicating a downlink assignment index; determining, by the
terminal device, a first bit number of feedback acknowledge information to be transmitted in a
target transmission unit according to the first information field and the second information field;
and transmitting, by the terminal device, the feedback acknowledge information in the target

transmission unit according to the first bit number.

In an optional implementation, the timing of feedback acknowledge information
corresponding to the downlink control information comprises: a time interval between
downlink data scheduled through the downlink control information and feedback acknowledge
information corresponding to the downlink data; or, a time interval between the downlink
control information and feedback acknowledge information corresponding to the downlink

control information.

In an optional implementation, the first bit number comprises: the maximum bit number of
feedback acknowledge information corresponding to one carrier; or, the maximum bit number

of feedback acknowledge information corresponding to all Component Carriers.

In an optional implementation, the determining, by the terminal device, the first bit number
of feedback acknowledge information to be transmitted in the target transmission unit according
to the first information field and the second information field, comprises: when the terminal
device receives first downlink control information, calculating the first bit number of the
feedback acknowledge information to be transmitted in the target transmission unit through a
following formula: N=C*(K+1) or N = C*K; wherein a value of the second information field of
the first downlink control information is a preset value, the C is a first preset value, the K is a
value corresponding to the first information field in the first downlink control information, and

both C and K are positive integers.

In an optional implementation, the determining, by the terminal device, the first bit number
of feedback acknowledge information to be transmitted in the target transmission unit according
to the first information field and the second information field, comprises: when the terminal

device receives first downlink control information, calculating the first bit number of the
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feedback acknowledge information to be transmitted in the target transmission unit through a
following formula: N=C*(K-T); wherein a value of the second information field of the first
downlink control information is a preset value, the C is a first preset value, the K is a value
corresponding to the first information field in the first downlink control information, the T is a

second preset value, the C, T, and K are positive integers, and T is less than K.

In an optional implementation, the determining, by the terminal device, the first bit number
of feedback acknowledge information to be transmitted in the target transmission unit according
to the first information field and the second information field, comprises: determining the first
bit number of feedback acknowledge information to be transmitted in the target transmission
unit according to the first information field and the second information field of the second
downlink control information when the terminal device does not receive first downlink control
information and receives second downlink control information; wherein a value of the second
information field of the first downlink control information is a preset value, and the second
downlink control information is downlink control information other than the first downlink

control information.

In an optional implementation, when the terminal device does not receive the first
downlink control information and receives the second downlink control information, the
determining the first bit number of the feedback acknowledge information to be transmitted in
the target transmission unit according to the first information field and the second information
field of the second downlink control information, comprises: when the terminal device does not
receive the first downlink control information and receives the second downlink control
information, calculating the first bit number of the feedback acknowledge information
transmitted in the target transmission unit through a following formula: N=C*(K'+P) or N=C *
(K'+P-1); wherein the C is a first preset value, K' is a value corresponding to the first
information field in the second downlink control information, the P is a value corresponding to
the second information field in the second downlink control information, and C, K', and P are

all positive integers.

In an optional implementation, when the terminal device does not receive the first
downlink control information and receives the second downlink control information, the
determining the first bit number of the feedback acknowledge information to be transmitted in
the target transmission unit according to the first information field and the second information
field of the second downlink control information, comprises: when the terminal device does not

receive the first downlink control information and receives the second downlink control
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information, calculating the first bit number of the feedback acknowledge information
transmitted in the target transmission unit through a following formula: N=C*(K'+P-T);
wherein the C is a first preset value, the K' is a value corresponding to the first information field
in the second downlink control information, the P is a value corresponding to the second
information field in the second downlink control information, the T is a second preset value,

and C, K', P, and T are all positive integers.

In an optional implementation, the value of the second information field of the first

downlink control information is 1.

In an optional implementation, the second preset value is used for indicating the minimum

delay of transmitting feedback acknowledge information.

In an optional implementation, the first preset value comprises: a first constant; or, a value
preconfigured by the access network device; or, the maximum number of transport blocks; or, a
product of the maximum number of transport blocks and a number of code block groups; or, a

number of Component Carriers.

In an optional implementation, the second preset value comprises: a second constant; or a
value predefined through a communication protocol; or, a value preconfigured by the access

network device.

According to a second aspect of an embodiment of the present invention, there is provided
a transmission method of feedback acknowledge information, the method comprising: sending,
by an access network device, downlink control information to a terminal device, wherein the
downlink control information comprises a first information field and a second information field,
the first information field is used for indicating timing of feedback acknowledge information
corresponding to the downlink control information, and the second information field is used for
indicating a downlink assignment index; determining, by the access network device, a first bit
number of feedback acknowledge information to be transmitted in a target transmission unit
according to the first information field and the second information field; and receiving, by the
access network device, the feedback acknowledge information transmitted by the terminal

device in the target transmission unit according to the first bit number.

In an optional implementation, the timing of feedback acknowledge information
corresponding to the downlink control information comprises: a time interval between
downlink data scheduled through the downlink control information and feedback acknowledge

information corresponding to the downlink data; or, a time interval between the downlink
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control information and feedback acknowledge information corresponding to the downlink

control information.

In an optional implementation, the first bit number comprises: the maximum bit number of
feedback acknowledge information corresponding to one carrier; or, the maximum bit number

of feedback acknowledge information corresponding to all Component Carriers.

In an optional implementation, the determining, by the access network device, the first bit
number of feedback acknowledge information to be transmitted in the target transmission unit
according to the first information field and the second information field, comprises: according
to the first information field and the second information field, calculating, by the access
network device, the first bit number of the feedback acknowledge information to be transmitted
in the target transmission unit through a following formula: N=C*(K+1) or N = C*K; wherein a
value of the second information field of the first downlink control information is a preset value,
the C is a first preset value, the K is a value corresponding to the first information field in the

first downlink control information, and both C and K are positive integers.

In an optional implementation, the determining, by the access network device, the first bit
number of feedback acknowledge information to be transmitted in the target transmission unit
according to the first information field and the second information field, comprises: according
to the first information field and the second information field, calculating, by the access
network device, the first bit number of the feedback acknowledge information to be transmitted
in the target transmission unit through a following formula: N=C*(K-T); wherein, a value of the
second information field of the first downlink control information is a preset value, the C is a
first preset value, the K is a value corresponding to the first information field in the first
downlink control information, the T is a second preset value, the C, T, and K are positive

integers, and T is less than K.

In an optional implementation, the value of the second information field of the first

downlink control information is 1.

In an optional implementation, the second preset value is used for indicating the minimum

delay of transmitting feedback acknowledge information.

In an optional implementation, the first preset value comprises: a first constant; or, a value
preconfigured by the access network device; or, the maximum number of transport blocks; or, a
product of the maximum number of transport blocks and a number of code block groups; or, a

number of Component Carriers.
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In an optional implementation, the second preset value comprises: a second constant; or a
value predefined through a communication protocol; or, a value preconfigured by the access

network device.

According to a third aspect of an embodiment of the present invention, there is provided a
transmission apparatus of feedback acknowledge information, the apparatus comprising at least
one module for implementing the transmission method of feedback acknowledge information

provided by the first aspect or any one of the optional implementations of the first aspect.

According to a fourth aspect of an embodiment of the present invention, there is provided
a transmission apparatus of feedback acknowledge information, the apparatus comprising at
least one module for implementing the transmission method of feedback acknowledge
information provided by the second aspect or any one of the optional implementations of the

second aspect.

According to a fifth aspect of an embodiment of the present invention, there is provided a

terminal device comprising a processor, a memory, a transmitter, and a receiver.

The memory is used for storing one or more instructions, which are indicated to be
executed by the processor.

The receiver is used for receiving downlink control information sent by an access network
device, wherein the downlink control information comprises a first information field and a
second information field. The first information field is used for indicating timing of feedback
acknowledge information corresponding to the downlink control information, and the second

information field is used for indicating a downlink assignment index.

The processor is used for determining a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit according to the first information

field and the second information field.

The transmitter is used for transmitting the feedback acknowledge information in the target

transmission unit according to the first bit number.

According to a sixth aspect of an embodiment of the present invention, there is provided

an access network device comprising a processor, a memory, a transmitter, and a receiver.

The memory is used for storing one or more instructions, which are indicated to be
executed by the processor. The transmitter is used for sending downlink control information to
a terminal device, wherein the downlink control information comprises a first information field

and a second information field, the first information field is used for indicating timing of
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feedback acknowledge information corresponding to the downlink control information, and the

second information field is used for indicating a downlink assignment index.

The processor is used for determining a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit according to the first information

field and the second information field.

The receiver is used for receiving feedback acknowledge information transmitted by the

terminal device in the target transmission unit according to the first bit number.

According to a seventh aspect of an embodiment of the present invention, there is provided
a computer readable medium that stores one or more instructions that are loaded and executed
by a processor to implement the transmission method of feedback acknowledge information

provided by the first aspect or any one of the optional implementations of the first aspect.

According to an eighth aspect of an embodiment of the present invention, there is provided
a computer readable medium that stores one or more instructions that are loaded and executed
by a processor to implement the transmission method of feedback acknowledge information

provided by the second aspect or any one of the optional implementations of the second aspect.

According to a ninth aspect of an embodiment of the present invention, there is provided a
transmission system of feedback acknowledge information, and the transmission system of
feedback acknowledge information comprises a terminal device comprising the transmission
apparatus of uplink control information provided in the third aspect or any one of the optional
implementations of the third aspect, and an access network device comprising the transmission
apparatus of uplink control information provided in the fourth aspect or any one of the optional
implementations of the fourth aspect.

According to a tenth aspect of an embodiment of the present invention, there is provided a
transmission system of feedback acknowledge information, and the transmission system of
feedback acknowledge information comprises a terminal device and an access network device,
the terminal device is a terminal device provided by the fifth aspect or any one of the optional
implementations of the fifth aspect, and the access network device is an access network device
provided by the sixth aspect or any one of the optional implementations of the sixth aspect.

The technical solutions provided by the embodiments of the present invention have
beneficial effects that: a terminal device receives downlink control information sent by an
access network device, wherein the downlink control information comprises a first information

field for indicating timing of feedback acknowledge information corresponding to the downlink
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control information and a second information field for indicating a downlink assignment index;
thus the terminal device can determine the maximum bit number of feedback acknowledge
information to be transmitted in a target transmission unit according to the first information
field and the second information field, further the terminal device is enabled to simultaneously
feedback multiple pieces of feedback acknowledge information to the access network device in

one target transmission unit according to the maximum bit number.

Brief Description of Drawings

In order to explain technical solutions of the embodiments of the present invention more
clearly, drawings referred to in the description of the embodiments will be briefly introduced
below. Obviously, the drawings in the following description are only some embodiments of the
present invention. For those of ordinary skill in the art, other drawings may be obtained

according to those drawings without paying an inventive effort.

FIG. 1 is a schematic structural diagram of a mobile communication system provided by

an exemplary embodiment of the present invention.

FIG. 2 is a flowchart of a transmission method of feedback acknowledge information

provided by an exemplary embodiment of the present invention.

FIG. 3 is a flowchart of a transmission method of feedback acknowledge information

provided by another exemplary embodiment of the present invention.

FIG. 4 is a schematic diagram of downlink control information received by a terminal

device provided by an exemplary embodiment of the present invention.

FIG. 5 is a schematic diagram of downlink control information received by a terminal

device provided by another exemplary embodiment of the present invention.

FIG. 6 is a schematic diagram of downlink control information received by a terminal

device provided by another exemplary embodiment of the present invention.

FIG. 7 is a schematic diagram of downlink control information received by a terminal

device provided by another exemplary embodiment of the present invention.

FIG. 8 is a schematic structural diagram of a transmission apparatus of feedback

acknowledge information provided by an exemplary embodiment of the present invention.

FIG. 9 is a schematic structural diagram of a transmission apparatus of feedback

acknowledge information provided by another exemplary embodiment of the present invention.
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FIG. 10 is a schematic structural diagram of a terminal device provided by an exemplary

embodiment of the present invention.

FIG. 11 is a structural diagram of an access network device provided by an exemplary

embodiment of the present invention.

Detailed Description

In order to make objects, technical solutions and advantages of the present invention more
clear, the embodiments of the present invention will be described in further detail below with

reference to the accompanying drawings.

The "first", "second" and similar words mentioned herein do not denote any order, number
or importance, but are only used for distinguishing different components. Similarly, similar
words such as "a" or "an" do not denote a limitation of number, but rather denote the presence
of at least one. Similar words such as "connect™ or “connected™ are not limited to physical or

mechanical connections, but may comprise electrical connections, whether direct or indirect.

The "module™ mentioned herein generally refers to a program or instructions stored in a
memory capable of realizing some functions. The "unit" mentioned herein generally refers to a
functional structure divided according to logic, and the "unit" may be implemented by pure

hardware or a combination of hardware and software.

The "plurality” mentioned herein refers to two or more. "And/or" describes an association
relationship of associated objects, indicating that there may be three relationships, for example,
A and/or B may represent three situations: A alone, A and B at the same time, and B alone.
Symbol "/" generally indicates that objects before and after the symbol "/" is in an "or"

relationship.

First of all, several nouns involved in the embodiments of the present invention are

introduced as follows.

1. Downlink information: comprising Downlink Control Information (DCI) and downlink

data sent by a terminal device to an access network device.

2. Downlink control information: comprising a first information field for indicating timing
of feedback acknowledge information corresponding to the downlink control information and a

second information field for indicating a downlink assignment index.

3. timing of feedback acknowledge information corresponding to downlink control

information: being used for indicating a target transmission unit for transmitting feedback
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acknowledge information.

In one possible implementation, timing of feedback acknowledge information
corresponding to downlink control information comprises: a time interval between downlink
data scheduled through downlink control information and feedback acknowledge information
corresponding to the downlink data.

For example, if a target terminal receives downlink data, scheduled through downlink
control information, sent by an access network device in the n' transmission unit, wherein a
value corresponding to the timing is k1, then a terminal device determines that a target
transmission unit is the (n+k1)™ transmission unit, that is, feedback acknowledge information

corresponding to the downlink data is transmitted in the (n+k1)™ transmission unit.

In another possible implementation, timing of feedback acknowledge information
corresponding to downlink control information comprises: a time interval between downlink
control information and feedback acknowledge information corresponding to downlink control
information. For example, if a target terminal receives downlink control information sent by an
access network device in the n" transmission unit, wherein a value corresponding to the timing
is k2, then a terminal device determines that a target transmission unit is the (n+k2)™
transmission unit, that is, feedback acknowledge information corresponding to the downlink
control information is transmitted in the (n+k2)™ transmission unit. In the following, only the

second possible implementation will be described as an example.

4. Downlink Assignment Index (DAI): being used for indicating a position order of
feedback acknowledge information corresponding to downlink control information in a target

transmission unit.

For example, a downlink assignment index is 1 bit, when the downlink assignment index is
"1", it is used for indicating that feedback acknowledge information corresponding to downlink
control information is first feedback acknowledge information in a target transmission unit,
when the downlink assignment index is 2", it is used for indicating that feedback acknowledge
information corresponding to downlink control information is second feedback acknowledge

information in a target transmission unit, and so on.

5. Feedback acknowledge information: being information that a terminal device feeds back
to an access network device after the terminal device receives downlink data sent by the access
network device. Feedback acknowledge information is used for indicating whether a terminal

device has correctly received downlink data sent by an access network device.
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Optionally, feedback acknowledge information comprises Acknowledgement (ACK) and
Non-Acknowledgement (NACK). ACK is used for indicating that a terminal device has
correctly received downlink data sent by an access network device, and NACK is used for
indicating that a terminal device has not correctly received downlink data sent by an access

network device.

Optionally, one piece of feedback acknowledge information comprises 1 bit of

information.

Some related nouns, such as DCI, PDSCH, ACK/NACK, etc., involved in the
embodiments of the present invention may refer to corresponding related descriptions in 3GPP

protocols, which will not be repeated here.

Please refer to FIG. 1, which shows a schematic structural diagram of a mobile
communication system provided by an exemplary embodiment of the present invention. The
mobile communication system may be an LTE system or a 5G system. The 5G system is also
called a New Radio (NR) system, which is not limited in the embodiment. The mobile

communication system comprises an access network device 120 and a terminal device 140.

The access network device 120 may be a base station, which may be used for converting
received radio frames and IP packet messages to each other, and may also coordinate attribute
management of air interfaces. For example, the base station may be an evolutional Node B
(eNB or e-NodeB) in LTE, or a base station adopting a centralized and distributed architecture
in a 5G system. When the access network device 120 adopts a centralized and distributed
architecture, it usually comprises a central unit (CU) and at least two distributed units (DUSs).
The central unit is provided with a protocol stack of a Packet Data Convergence Protocol
(PDCP) layer, a Radio Link Control (RLC) layer, and a Media Access Control (MAC) layer.
The distributed unit is provided with a Physical (PHY) protocol stack. The embodiment of the
present invention does not limit a specific implementation of the access network device 120.
Optionally, an access network device may comprise a Home eNB (HeNB), a Relay, a Pico base
station (PICO), etc.

The access network device 120 and the terminal device 140 establish a wireless connection
through a wireless air interface. Optionally, the wireless air interface is a wireless air interface
based on the 5G standard, for example, the wireless air interface is a New Radio (NR); or, the
wireless air interface may be a wireless air interface based on a next generation mobile
communication network technical standard of 5G, or, the wireless air interface may be a

wireless air interface based on the 4G standard (a LTE system). The access network device 120
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may transmit downlink control information to the terminal device 140 through a wireless

connection.

The terminal device 140 may refer to a device that performs data communication with the
access network device 120. The terminal device 140 may communicate with one or more core
networks via a Radio Access Network (RAN). The terminal device 140 may be a mobile
terminal device, such as a mobile phone (or called a "cellular” phone), and a computer having a
mobile terminal device, for example, a portable, pocket-sized, handheld, computer-built, or
vehicle-mounted mobile apparatus. For example, a Subscriber Unit, a Subscriber Station, a
Mobile Station, a Mobile Platform, a Remote Station, an Access Point, a Remote Terminal, an
Access Terminal, a User Terminal, a User Agent, a User Device, or a User Equipment (UE).
Optionally, the terminal device 140 may be a Relay device, which is not limited in the
embodiment. The terminal device 140 may receive downlink control information transmitted by
the access network device 120 through a wireless connection with the access network device
120.

Optionally, the access network device 120 sends downlink control information comprising
a first information field and a second information field to the terminal device 140. The terminal
device 140 determines first bit number of feedback acknowledge information to be transmitted
in a target transmission unit according to the first information field and the second information
field in the downlink control information, and transmits the feedback acknowledge information
in the target transmission unit according to the first bit number.

It should be noted that the mobile communication system shown in FIG. 1 may comprise
multiple access network devices 120 and/or multiple terminal devices 140. In FIG. 1, one
access network device 120 and one terminal device 140 are illustrated, but the embodiment is

not limited thereto.

Please refer to FIG. 2, which shows a flowchart of a transmission method of feedback
acknowledge information provided by an exemplary embodiment of the present invention,
which is used in the implementation environment shown in FIG. 1. The method comprises

following acts.

In act 201, an access network device sends downlink control information to a terminal
device, wherein the downlink control information comprises a first information field and a

second information field.

Optionally, the access network device transmits the downlink control information to the
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terminal device through a downlink channel.

The downlink channel is a Physical Downlink Control Channel (PDCCH); or, it is an
Enhanced Physical Downlink Control Channel (EPDCH); or, it is a Physical Downlink Shared
Channel (PDSCH); or, it is a downlink channel in a 5G system. The following description will
only take the case where a downlink channel is PDSCH as an example.

Optionally, a downlink assignment index is a downlink assignment index within one

carrier.

In act 202, the terminal device receives the downlink control information sent by the

access network device.

Optionally, the terminal device receives the downlink control information sent by the

access network device on a downlink channel.

In act 203, the terminal device determines a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit according to the first information

field and the second information field.

Optionally, a target transmission unit is a corresponding transmission unit when the
terminal device needs to send feedback acknowledge information. Illustratively, a target
transmission unit is a time unit within a single carrier, a target transmission unit is symbols of
which a number is a, symbol groups of which a number is b, slots of which a number is c, or
subframes of which a number is d, wherein a, b, ¢, and d are positive integers. The embodiment
is not limited thereto. The following description will only take the case that a target

transmission unit is one slot as an example.

Optionally, the first bit number is called the maximum bit number. In one possible
implementation, the first bit number comprises the maximum bit number of feedback

acknowledge information corresponding to one carrier.

Since each carrier is called a Component Carrier (CC) in a Carrier Aggregation (CA)
system and at least two Component Carriers are comprised in the carrier aggregation system, in
another possible implementation, a first bit number comprises the maximum bit number of

feedback acknowledge information corresponding to all Component Carriers.

Next, only taking the case that a first bit number is the maximum bit number of feedback

acknowledge information corresponding to one carrier as an example.

In act 204, the terminal device transmits the feedback acknowledge information in the
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target transmission unit according to the first bit number.

Optionally, the terminal device sends the feedback acknowledge information to the access

network device through an uplink channel.

The uplink channel is a Physical Uplink Control Channel (PUCCH); or, it is a Physical
Uplink Shared Channel (PUSCH).

In act 205, the access network device determines a first bit number of feedback
acknowledge information to be transmitted in a target transmission unit according to the first

information field and the second information field.

It should be noted that acts 203, 204 and 205 may be performed in parallel, and the way in
which the access network device determines the first bit number of feedback acknowledge
information may refer to the way in which a target terminal determines the first bit number of

feedback acknowledge information, which will not be repeated here.

In act 206, the access network device receives the feedback acknowledge information
transmitted by the terminal device in the target transmission unit according to the first bit

number.

Optionally, the access network device receives the feedback acknowledge information
transmitted by the terminal device in the target transmission unit according to the determined

first bit number of the feedback acknowledge information.

To sum up, according to the embodiment of the present invention, a terminal device
receives downlink control information sent by an access network device, wherein the downlink
control information comprises a first information field for indicating timing of feedback
acknowledge information corresponding to the downlink control information and a second
information field for indicating a downlink assignment index; thus the terminal device can
determine the maximum bit number of feedback acknowledge information to be transmitted in
a target transmission unit according to the first information field and the second information
field, further the terminal device is enabled to simultaneously feedback multiple pieces of
feedback acknowledge information to the access network device in one target transmission unit

according to the maximum bit number.

It should be noted that the downlink control information comprises at least two pieces of
downlink control information that need to transmit feedback acknowledge information in the
same target transmission unit. The downlink control information comprises first downlink

control information and second downlink control information, wherein a value of the second
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information field of the first downlink control information is a preset value, and the second
downlink control information is downlink control information other than the first downlink

control information.

For example, the preset value is 1, that is, a value of the second information field of the
first downlink control information is 1, and downlink control information of which a value
corresponding to a second information field is not 1 is called second downlink control
information. In the following, only the case that downlink control information comprises
various pieces of downlink control information of feedback acknowledge information to be
transmitted in the same target transmission unit will be described as an example. Hereinafter,
only the case that downlink control information comprises two pieces of downlink control
information of feedback acknowledge information to be transmitted in the same target

transmission unit will be described as an example.

When an access network device sends at least two pieces of downlink control information
to a terminal device, the at least two pieces of downlink control information comprise first
downlink control information and at least one piece of second downlink control information.
Correspondingly, the terminal device receives the at least two pieces of downlink control
information sent by the access network device, comprising two receiving situations: in the first
receiving situation, the terminal device receives all the at least two pieces of downlink control
information correctly, that is, receives the first downlink control information and at least one
piece of second downlink control information; in the second receiving situation, the terminal
device has not received all the at least two pieces of downlink control information correctly,
that is, has not received the first downlink control information and has received at least one
piece of second downlink control information. Optionally, the act 203 may alternatively be
implemented as acts 301-303, as shown in FIG. 3.

In act 301, the terminal device determines whether first downlink control information is

received.

Optionally, the terminal device searches for whether there is downlink control information
with a preset value corresponding to the second information field in the received downlink
control information, if yes, it is determined that the terminal device has received the first
downlink control information, and the act 302 is executed, if not, it is determined that the
terminal device has not received the first downlink control information, and the act 303 is

executed.

In act 302, if the terminal device receives the first downlink control information, the
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terminal device determines a first bit number of feedback acknowledge information to be
transmitted in a target transmission unit according to the first information field and the second

information field of the first downlink control information.

The terminal device determines the first bit number of feedback acknowledge information
to be transmitted in the target transmission unit according to the first information field and the
second information field of the first downlink control information, comprising but not limited to

following two possible implementations.

In a first possible implementation, a first bit number of feedback acknowledge information
to be transmitted in a target transmission unit is calculated by the following formula:
N=C*(K+1) or N = C*K.

A value of the second information field of the first downlink control information is a
preset value, C is a first preset value, K is a value corresponding to the first information field in
the first downlink control information, and N, C and K are all positive integers.

Optionally, the first preset value comprises: a first constant; or, a value preconfigured by
the access network device; or, the maximum number of transport blocks; or, a product of the
maximum number of transport blocks and a number of code block groups; or, a number of

Component Carriers.

The maximum number of transport blocks is determined according to a configured
transmission mode of a terminal. When the terminal is configured for single codeword
transmission, each PDSCH carries at most one transport block, i.e., the maximum number of
transmission is "1"; when the terminal is configured for double codeword transmission, each

PDSCH carries at most two transport blocks, i.e., the maximum number of transmission is "2".

Optionally, a number of code block groups is a number of block groups into which one
transport block may be divided. For example, a transport block is divided into 4 code block

groups, i.e. a number of code block groups is "4".

In one illustrative example, as shown in FIG. 4, a terminal device receives downlink
control information DCI1 in the n™ slot (abbreviated as slot n), a value k1 corresponding to a
first information field in DCI1 is "4", and a value DAIL corresponding to a second information
field is "1"; the terminal device receives downlink control information DCI2 in the (n+1)" slot
(abbreviated as slot n+1), wherein a value k2 corresponding to a first information field in DCI2
is "3" and a value DAI2 corresponding to a second information field is "2"; and the terminal
device receives downlink control information DCI3 in the (n+3)"" slot (abbreviated as slot n+3),
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where a value k3 corresponding to a first information field is "1" and a value DAI2
corresponding to a second information field is "3". According to the determination method of
the target transmission unit, feedback acknowledge information corresponding to each of the
three pieces of downlink control information needs to be transmitted in the (n+4)" slot
(abbreviated as slot n+4). Moreover, since the value DAI1 corresponding to the second
information field in DCI1 is "1", DCI1 is first downlink control information, and DCI2 and
DCI3 are both second downlink control information.

Hereinafter, only taking the calculation formula "N=C*K" as an example, the manner of
calculating a first bit number of feedback acknowledge information corresponding to the three
pieces of downlink control information comprises but is not limited to the following two

possible calculation manners.

In a first possible calculation manner, as shown in Table 1, C is the maximum number of
transport blocks, K is a value "4" corresponding to the first information field of DCI1. When a
terminal device is configured for single codeword transmission, i.e., the maximum number of
transport blocks is "1", a value of C is "1", then a first bit number N=1*4=4 bits of feedback
acknowledge information is calculated through the calculation formula "N=C*K". When the
terminal device is configured for double codeword transmission, that is, the maximum number
of transport blocks is "2", and a value of C is "2", then a first bit number N=2*4=8 bits of

feedback acknowledge information is calculated through the calculation formula "N=C*K".

Table 1
Calculation Transmission A first preset | A value K |A first it
formula mode value C corresponding to | number N(bit) of
a first | feedback
information field | acknowledge
in first downlink | information
control
information
N=C*K Single codeword |1 4 4
Double 2 4 8
codeword

In a second possible calculation manner, as shown in Table 2, C is a product of the

maximum number of transport blocks and a number of code block groups, the number of code
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block groups is "4", and K is a value "4" corresponding to a first information field of DCI1.
When a terminal device is configured for single codeword transmission, i.e., the maximum
number of transport blocks is "1", and C=1*4=4, then a first bit number of feedback
acknowledge information N=4*4=16 bits is calculated by the calculation formula "N=C*K".
When the terminal device is configured for double codeword transmission, that is, the
maximum number of transport blocks is 2", and C=2*4=8, then a first bit number of feedback
acknowledge information N=8*4=32 bits is calculated by the calculation formula "N=C*K".

Table 2
Calculation Transmission A first preset | A value K |A first it
formula mode value C corresponding to | number N(bit) of
a first | feedback
information field | acknowledge
in first downlink | information
control
information
N=C*K Single codeword | 1*4 4 16
Double 2*4 4 32
codeword

It should be noted that a calculation manner when a first preset value C is a first constant
or a value preconfigured by an access network device or a number of Component Carriers may
be analogously referred to the above two possible calculation manners and will not be described

here.

Another point needed to be noted is that when a calculation formula is "N=C*(K+1)", a
manner of calculating a first bit number of feedback acknowledge information corresponding to
the three pieces of downlink control information may be analogously referred to the calculation

manner when the calculation formula is "N=C*K", and will not be repeated here.

In another illustrative example, as shown in FIG. 5, a terminal device receives downlink
control information DCI1 in the n" slot (abbreviated as slot n), a value k1 corresponding to a
first information field in DCI1 is "4", and a value DAI1 corresponding to a second information
field is "1"; the terminal device receives downlink control information DCI2 in the (n+1)" slot
(abbreviated as slot n+1), wherein a value k2 corresponding to a first information field in DCI2

is "3" and a value DAI2 corresponding to a second information field is "2"; the terminal device
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receives downlink control information DCI3 in the (n+3)™ slot (abbreviated as slot n+3), where
a value k3 corresponding to a first information field in DCI3 is "1" and a value DAI2
corresponding to a second information field is "3”; and the terminal device receives downlink
control information DCI4 in the (n+4)™ slot (abbreviated as slot n+4), a value k4 corresponding
to a first information field in DCI4 is "0", and a value DAI2 corresponding to a second
information field is "4". According to the above determination method of the target
transmission unit, feedback acknowledge information corresponding to each of the four pieces

of downlink control information needs to be transmitted in the (n+4)" slot.

Hereinafter, only taking the calculation formula "N=C*(K+1)" as an example, the manner
of calculating a first bit number of feedback acknowledge information corresponding to the four
pieces of downlink control information comprises but is not limited to the following two

possible calculation manners.

In a first possible calculation manner, as shown in Table 3, C is the maximum number of
transport blocks, K is a value "4" corresponding to a first information field of DCI1. When a
terminal device is configured for single codeword transmission, i.e., the maximum number of
transport blocks is "1", a value of C is "1", then a first bit number N=1*(4+1)=5 bits of
feedback acknowledge information is calculated through the calculation formula "N=C*(K+1)".
When the terminal device is configured for double codeword transmission, that is, the
maximum number of transport blocks is "2", and a value of C is "2", then a first bit number
N=2*(4+1)=10 bits of feedback acknowledge information is calculated through the calculation
formula "N=C*(K+1)".

Table 3
Calculation Transmission A first preset | A value K |A first bit
formula mode value C corresponding to | number N(bit) of
a first | feedback
information field | acknowledge
in first downlink | information
control
information
N=C*(K+1) Single codeword | 1 4 5
Double 2 4 10
codeword
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In a second possible calculation method, as shown in Table 4, C is a product of the
maximum number of transport blocks and a number of code block groups, a number of code
block groups is "4", and K is a value "4" corresponding to a first information field of DCIL.
When a terminal device is configured for single codeword transmission, that is, the maximum
number of transport blocks is "1", and C=1*4=4, then a first bit number N=4*(4+1)=20 bits of
feedback acknowledge information is calculated through the calculation formula "N=C*(K+1)".
When the terminal device is configured for double codeword transmission, that is, the
maximum number of transport blocks is "2", and C=2*4=8, then a first bit number of feedback
acknowledge information N=8%*(4+1)=40 bits is calculated by the calculation formula
"N=C*(K+1)".

Table 4
Calculation Transmission A first preset | A value K |A first bit
formula mode value C corresponding to | number N(bit) of
a first | feedback
information field | acknowledge
in first downlink | information
control
information
N=C*(K+1) Single codeword | 1*4 4 20
Double 2*4 4 40
codeword

It should be noted that a calculation manner when a first preset value C is a first constant
or a value preconfigured by an access network device or a number of Component Carriers, may
be analogously referred to the above two possible calculation manners and will not be described
here.

Another point needed to be noted is that when a calculation formula is "N=C*K", a
manner of calculating a first bit number of feedback acknowledge information corresponding to
the four pieces of downlink control information may be analogously referred to the calculation

manner when the calculation formula is "N=C*(K+1)", and will not be repeated here.

In a second possible implementation, a terminal device calculates a first bit number of
feedback acknowledge information to be transmitted in a target transmission unit by the
following formula: N=C*(K-T).
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Relevant descriptions of C, K, and N may refer to the relevant details in the above acts and
will not be repeated here. T is a second preset value, the second preset value is used for
indicating the minimum delay of transmitting feedback acknowledge information, T is a

positive integer, and T is less than K.

Optionally, a second preset value comprises: a second constant; or, a value predefined

through a communication protocol; or, a value preconfigured by an access network device.

In one illustrative example, as shown in FIG. 6, a terminal device receives downlink
control information DCI1 in the n" slot (abbreviated as slot n), a value k1 corresponding to a
first information field in DCI1 is "4", and a value DAI1 corresponding to a second information
field is "1"; and the terminal device receives downlink control information DCI2 in the (n+1)"
slot (abbreviated as slot n+1), wherein a value k2 corresponding to a first information field in
DCI2 is "3" and a value DAI2 corresponding to a second information field is "2". According to
the determination method of the target transmission unit, feedback acknowledge information
corresponding to each of the two pieces of downlink control information needs to be

transmitted in the (n+4)" slot (abbreviated as slot n+4). T is a first constant "2".

In the following, taking the calculation formula "N=C*(K-T)" as an example, the manner
of calculating a first bit number of feedback acknowledge information corresponding to the four
pieces of downlink control information comprises but is not limited to the following possible

calculation manners.

In a first possible calculation manner, as shown in Table 5, C is the maximum number of
transport blocks, K is a value "4" corresponding to a first information field of DCI1, and a value
of T is "2". When a terminal device is configured for single codeword transmission, i.e., the
maximum number of transport blocks is "1", a value of C is "1", then a first bit number N=
1*(4-2)=2 bits of feedback acknowledge information is calculated through the calculation
formula "N=C*(K-T)". When the terminal device is configured for double codeword
transmission, that is, the maximum number of transport blocks is "2", and a value of C is "2",
then a first bit number N=2*(4-2)=4 bits of feedback acknowledge information is calculated
through the calculation formula "N=C*(K-T)".

Table 5

Calculation Transmission | A first preset | A value K |A second | A first bit
formula mode value C corresponding | preset value | number N(bit)
to a first|T of feedback
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information acknowledge
field in first information
downlink
control
information
N=C*(K-T) Single 1 4 2 2

codeword

Double 2 4 2 4

codeword

In a second possible calculation manner, as shown in Table 6, C is a product of the

maximum number of transport blocks and a number of code block groups, a number of code

block groups is "4", K is a value "4" corresponding to a first information field of DCI1, and a

value of T is "2". When a terminal device is configured for single codeword transmission, i.e.,

the maximum number of transport blocks is "1", and C=1*4=4, then a first bit number

N=4*(4-2) = 8 bits of feedback acknowledge information is calculated by the calculation

formula "N=C*(K-T)". When the terminal device is configured for double codeword

transmission, i.e., the maximum number of transport blocks is "2", and C=2*4=8, then a first bit

number N=8*(4-2) = 16 bits of feedback acknowledge information is calculated by the
calculation formula "N=C*(K-T)".

Table 6
Calculation Transmission | A first preset | A value K| A second | A first bit
formula mode value C corresponding | preset value | number N(bit)
to a first|T of feedback
information acknowledge
field in first information
downlink
control
information
N=C*(K-T) | Single 1%4 4 2 8
codeword
Double 2*4 4 2 16

codeword
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It should be noted that the calculation manner when a first preset value is a first constant or
a value preconfigured by an access network device or a number of Component Carriers, may be
analogously referred to the above two possible calculation manners, and a second preset value
is a value predefined through a communication protocol or a value preconfigured by an access
network device may also be analogously referred to the above two possible calculation manners,

which are not repeated here.

In act 303, if the terminal device does not receive the first downlink control information
and receives second downlink control information, a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit is determined according to a first

information field and a second information field of the second downlink control information.

Optionally, the terminal device determines the first bit number of feedback acknowledge
information to be transmitted in the target transmission unit according to the first information
field and the second information field of the second downlink control information, comprising

but not limited to the following two possible implementations.

In a first possible implementation, a first bit number of feedback acknowledge information
to be transmitted in a target transmission unit is calculated by the following formula:
N=C*(K'+P) or N=C * (K'+P-1).

K' is a value corresponding to the first information field in the second downlink control
information, P is a value corresponding to the second information field in the second downlink
control information, and K" and P are positive integers.

It should be noted that relevant descriptions of C and N may refer to the relevant details in

the above acts and will not be repeated here.

In an illustrative example, an access network device sends downlink control information
DCI1 to a terminal device in the n slot (abbreviated as slot n), where a value k1 corresponding
to a first information field in DCIL1 is "4" and a value DAILl corresponding to a second
information field is "1"; the access network device sends downlink control information DCI2 to
the terminal device in the (n+1)" slot (abbreviated as slot n+1), wherein a value k2
corresponding to a first information field in DCI2 is "3" and a value DAI2 corresponding to a
second information field is "2"; and the access network device sends downlink control
information DCI3 to the terminal device in the (n+3)™ slot (abbreviated as slot n+3), where a
value k3 corresponding to a first information field in DCI3 is "1" and a value DAI2

corresponding to a second information field is "3". As shown in FIG. 7, a terminal device does
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not receive DCI1, but only receive DCI2 and DCI3, and feedback acknowledge information
corresponding to each of the three pieces of downlink control information needs to be
transmitted in the (n+4)" slot (abbreviated as slot n+4).

In the following, only taking the calculation formula "N=C*(K'+P-1)" as an example, the
manner of calculating a first bit number of feedback acknowledge information corresponding to
the three pieces of downlink control information comprises but is not limited to the following

possible calculation manners.

In a first possible calculation manner, as shown in Table 7, C is the maximum number of
transport blocks, K' is a value "3" corresponding to a first information field of DCI2, and P is a
value "2" corresponding to a second information field of DCI2. When a terminal device is
configured for single codeword transmission, i.e., the maximum number of transport blocks is
"1", a value of C is "1", then a first bit number N=1*(3+2-1)=4 bits of feedback acknowledge
information is calculated through the calculation formula "N=C*(K'+P-1)". When the terminal
device is configured for double codeword transmission, that is, the maximum number of
transport blocks is "2", and a value of C is "2", then a first bit number N=2*(3+2-1)=8 bits of
feedback acknowledge information is calculated through the calculation formula
"N=C*(K'+P-1)".

Table 7
Calculation Transmission | A first | A value K'|A wvalue P|A first bit
formula mode preset value | corresponding | corresponding | number
C to a first|{to a second | N(bit) of
information information feedback
field in | field in | acknowledge
second second information
downlink downlink
control control
information information
N=C*(K'+P-1) | Single 1 4 2 4
codeword
Double 2 4 2 8
codeword

In a second possible calculation manner, as shown in Table 8, C is a product of the
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maximum number of transport blocks and a number of code block groups, a number of code
block groups is "4", K" is a value "3" corresponding to a first information field of DCI2, and P is
a value "2" corresponding to a second information field of DCI2. When a terminal device is
configured for single codeword transmission, i.e., the maximum number of transport blocks is
"1", C=1*4=4, then a first bit number N= 4*(3+2-1)=16 bits of feedback acknowledge
information is calculated through the calculation formula "N=C*(K'+P-1)". When the terminal
device is configured for double codeword transmission, that is, the maximum number of
transport blocks is "2", and C=2*4=8, then a first bit number N=8*(3+2-1)=32 bits of feedback

acknowledge information is calculated by the calculation formula "N=C*(K'+P-1)".

Table 8
Calculation Transmission | A first | A value K'|A value P|A first bit
formula mode preset value | corresponding | corresponding | number
C to a first|{to a second | N(bit) of
information information feedback
field in | field in | acknowledge
second second information
downlink downlink
control control
information information
N=C*(K'+P-1) | Single 1*4 4 2 16
codeword
Double 2*4 4 2 32
codeword

It should be noted that when a calculation formula is "N=C*(K'+P)", a manner of
calculating a first bit number of feedback acknowledge information corresponding to the three
pieces of downlink control information may be analogously referred to the calculation manner

when the calculation formula is "N=C*(K'+P-1)", and will not be repeated here.

In a second possible implementation, a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit is calculated by the following
formula: N=C*(K'+P-T).

Relevant descriptions of C, K', P, and T may refer to the relevant details in the above acts

and will not be repeated here.




10

15

20

25

30

26

It should be noted that a manner of calculating a first bit number of feedback acknowledge
information corresponding to downlink control information through the calculation formula
"N=C*(K'+P-T)" may be analogously referred to the above-mentioned calculation manners and

will not be repeated here.

To sum up, in the embodiment of the present invention whether first downlink control
information is received by a terminal device is also determined, and if the first downlink control
information is received, the maximum bit number is calculated according to a first information
field and a second information field of the first downlink control information; if the first
downlink control information is not received and second downlink control information is
received, the maximum bit number is calculated according to a first information field and a
second information field of the second downlink control information. Thus the terminal device
may calculate and obtain the maximum bit number of feedback acknowledge information
regardless of whether the terminal device can receive the first downlink control information or
not, and various possible calculation manners are provided for determining the maximum bit

number of feedback acknowledge information.

Optionally, the access network device determines the first bit number of feedback
acknowledge information to be transmitted in the target transmission unit according to the first
information field and the second information field, comprising but not limited to the following

two possible implementations.

In a first possible implementation, the access network device calculates the first bit number
of feedback acknowledge information to be transmitted in the target transmission unit by the
following formula: N=C*(K+1) or N=C*K.,

In a second possible implementation, the access network device calculates the first bit
number of feedback acknowledge information to be transmitted in the target transmission unit
by the following formula: N=C*(K-T).

Relevant descriptions of C, K, and T may refer to the relevant details in the above acts and

will not be repeated here.

It should be noted that the calculation manner of the first bit number of feedback
acknowledge information at the access network device side may be analogously referred to the
calculation manner of the first bit number of feedback acknowledge information at the terminal
device side when the terminal device receives the first downlink control information, and will

not be repeated here.
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Another point to be noted is that a first calculation formula of the first bit number of the
feedback acknowledge information at the access network device side and a second calculation
formula of the first bit number of the feedback acknowledge information at the terminal device
side are preconfigured, and the first calculation formula is the same as the second calculation
formula or a formula corresponding to the second calculation formula, so that whether the
terminal device receives first downlink control information or not, a first bit number calculated
by the access network device through the first calculation formula is greater than or equal to a

first bit number calculated by the terminal device through the second calculation formula.

In an illustrative example, a first calculation formula configured at the access network
device side is "N=C*K", and a second calculation formula configured at the terminal device
side comprises: a corresponding calculation formula "N=C*K" when receiving first downlink
control information, and a corresponding calculation formula "N=C*(K'+P-1)" when receiving

second downlink control information and not receiving first downlink control information.

Based on a situation of receiving downlink control information by a terminal device shown
in FIG. 7, the terminal device does not receive DCI1 but only DCI2 and DCI3, where C is the
maximum number of transport blocks, K is "4", K'is "3", P is "2", and the terminal device is
configured for single codeword transmission, i.e. the maximum number of transport blocks is
"1", then C is "1". Since the terminal device has not received first downlink control information
and has received second downlink control information, a first bit number N=1*(3+2-1)=4 bits
of feedback acknowledge information is calculated by the calculation formula "N=C*(K'+P-1)".
The terminal device transmits three pieces of feedback acknowledge information
simultaneously in a target transmission unit according to a first bit number, i.e., transmitting
NACK corresponding to DCI1 in a first bit in the target transmission unit, transmitting ACK
corresponding to DCI2 in a second bit in the target transmission unit, and transmitting ACK
corresponding to DCI3 in a third bit in the target transmission unit. Correspondingly, after
sending DCI1, DCI2, and DCI3 to the terminal device, an access network device calculates a
first bit number N=1*4=4 bits of feedback acknowledge information through the calculation
formula "N= C*K", that is, the access network device receives NACK corresponding to DCI1
in the first bit in the target transmission unit, receives ACK corresponding to DCI2 in the
second bit in the target transmission unit and receives ACK corresponding to DCI3 in the third

bit in the target transmission unit according to the first bit number "4 bits".

The following is an apparatus embodiment of the embodiment of the present invention.

For parts not described in detail in the apparatus embodiment, reference may be made to the
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technical details disclosed in the method embodiment.

Please refer to FIG. 8, which shows a schematic structural diagram of a transmission
apparatus of feedback acknowledge information provided by one embodiment of the present
invention. The transmission apparatus of feedback acknowledge information may be
implemented as all or part of a terminal device through software, hardware and a combination
of the two. The transmission apparatus of feedback acknowledge information comprises a

receiving module 810, a determining module 820, and a transmitting module 830.

The receiving module 810 is used for performing functions of the act 202 and other at least

one receiving act explicitly or implicitly performed by a terminal device.

The determining module 820 is used for performing functions of the acts 203, 301, 302,
303 and other at least one determining act explicitly or implicitly performed by a terminal

device.

The transmitting module 830 is used for performing functions of the act 204 and other at

least one transmitting act explicitly or implicitly performed by a terminal device.

Please refer to FIG. 9, which shows a schematic structural diagram of a transmission
apparatus of feedback acknowledge information provided by one embodiment of the present
invention. The transmission apparatus of feedback acknowledge information may be
implemented as all or part of an access network device through software, hardware and a
combination of the two. The transmission apparatus of feedback acknowledge information

comprises a sending module 910, a determining module 920, and a receiving module 930.

The sending module 910 is used for performing functions of the act 201 and other at least

one sending act explicitly or implicitly performed by an access network device.

The determining module 920 is used for performing functions of the act 205 and other at

least one determining act explicitly or implicitly performed by an access network device.

The receiving module 930 is used for performing functions of the act 206 and other at least

one receiving act explicitly or implicitly performed by an access network device.

Please refer to FIG. 10, which shows a schematic structural diagram of a terminal device
provided by an exemplary embodiment of the present invention, which may be the terminal
device 140 in the mobile communication system shown in FIG. 1. In the embodiment, the case
that the terminal device 140 is a UE in an LTE system or a 5G system is taken as an example
for description. The terminal device comprises a processor 21, a receiver 22, a transmitter 23, a
memory 24, and a bus 25.
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The processor 21 comprises one or more processing cores. The processor 21 performs
various functional applications and information processing by running software programs and

modules.

The receiver 22 and the transmitter 23 may be implemented as a communication
component, which may be one communication chip, and the communication chip may comprise
a receiving module, a transmitting module, a modulation and demodulation module, etc. for
modulating and/or demodulating information and receiving or transmitting information through

wireless signals.
The memory 24 is connected to the processor 21 via the bus 25.
The memory 24 may be used for storing software programs and modules.

The memory 24 may store at least one application program module 26 that functions as
described. The application program module 26 may comprise a receiving module 261, a

determining module 262, and a transmitting module 263.

The receiving module 261 is used for receiving downlink control information sent by an
access network device, wherein the downlink control information comprises a first information
field and a second information field. The first information field is used for indicating timing of
feedback acknowledge information corresponding to the downlink control information, and the

second information field is used for indicating a downlink assignment index.

The determining module 262 is used for determining a first bit number of feedback
acknowledge information to be transmitted in a target transmission unit according to the first

information field and the second information field.

The transmitting module 263 is used for transmitting feedback acknowledge information

in the target transmission unit according to the first bit number.

The receiver 22 is used for executing the receiving module 261 to realize functions related
to receiving acts in the above-mentioned various method embodiments. The processor 21 is
used for executing the determining module 262 to realize functions related to determining acts
in the above-mentioned various method embodiments. The transmitter 23 is used for executing
the transmitting module 263 to realize functions related to transmitting acts in the

above-mentioned various method embodiments.

In addition, the memory 24 may be implemented by any type of transitory or
non-transitory storage device or a combination thereof, such as a static random access memory

(SRAM), an electrically erasable programmable read only memory (EEPROM), an erasable
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programmable read only memory (EPROM), a programmable read only memory (PROM), a
read only memory (ROM), a magnetic memory, a flash memory, a magnetic disk, or an optical
disk.

Please refer to FIG. 11, which shows a structural diagram of an access network device
provided by an exemplary embodiment of the present invention. The access network device
may be the access network device 120 in the implementation environment shown in FIG. 1. In
the embodiment, the case that the access network device 120 is an eNB in a LTE system or a
gNB in a 5G system is taken as an example for description. The access network device
comprises a processor 31, a receiver 32, a transmitter 33, a memory 34, and a bus 35.

The processor 31 comprises one or more processing cores. The processor 31 performs
various functional applications and information processing by running software programs and

modules.

The receiver 32 and the transmitter 33 may be implemented as a communication
component, which may be one communication chip, and the communication chip may comprise
a receiving module, a transmitting module, a modulation and demodulation module, etc. for
modulating and demodulating information and receiving or transmitting information through

wireless signals.
The memory 34 is connected to the processor 31 via the bus 35.
The memory 34 may be used for storing software programs and modules.

The memory 34 may store at least one application program module 36 that functions as
described. The application program module 36 may comprise a sending module 361, a

determining module 362, and a receiving module 363.

The sending module 361 is used for sending downlink control information to a terminal
device, wherein the downlink control information comprises a first information field and a
second information field. The first information field is used for indicating timing of feedback
acknowledge information corresponding to the downlink control information, and the second

information field is used for indicating a downlink assignment index.

The determining module 362 is used for determining a first bit number of feedback
acknowledge information to be transmitted in a target transmission unit according to the first

information field and the second information field.

The receiving module 363 is used for receiving feedback acknowledge information

transmitted by the terminal device in the target transmission unit according to the first bit
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The transmitter 33 is used for executing the sending module 361 to realize functions
related to sending acts in the above-mentioned various method embodiments. The processor 31
is used for executing the determining module 362 to realize functions related to determining
acts in the above-mentioned various method embodiments. The receiver 32 is used for
executing the receiving module 363 to realize functions related to receiving acts in the

above-mentioned various method embodiments.

In addition, the memory 34 may be implemented by any type of transitory or
non-transitory storage device or a combination thereof, such as a static random access memory
(SRAM), an electrically erasable programmable read only memory (EEPROM), an erasable
programmable read only memory (EPROM), a programmable read only memory (PROM), a
read only memory (ROM), a magnetic memory, a flash memory, a magnetic disk, or an optical
disk.

The embodiment of the present invention also provides a transmission system of feedback

acknowledge information, which comprises a terminal device and an access network device.

The terminal device comprises the transmission apparatus of feedback acknowledge
information provided in FIG. 8, and the access network device comprises the transmission

apparatus of feedback acknowledge information provided in FIG. 9.

Or, the terminal device comprises the terminal device provided in FIG. 10, and the access

network device comprises the access network device provided in FIG. 11.

Those skilled in the art should realize that, in one or more examples described above, the
functions described in embodiments of the present invention may be implemented by using
hardware, software, firmware or any combination thereof. When the present invention is
implemented by software, the above functions may be stored in a computer readable medium or
serve as one or multiple instructions or codes on the computer readable medium for
transmission. The computer readable medium comprises a computer storage medium and a
communication medium, where the communication medium comprises any medium for
conveniently transmitting computer programs from one place to another place. The storage
medium may be any available medium that a general-purpose computer or a special-purpose

computer can access.

The above descriptions are only preferred embodiments of the present invention and are
not intended to limit the present invention. Any modification, equivalent substitution,
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improvement, etc. made within the spirit and principles of the present invention shall be

comprised within the scope of protection of the present invention.
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What is claimed is:

1. A transmission method of feedback acknowledge information, comprising:

receiving, by a terminal device, downlink control information sent by an access network
device, wherein the downlink control information comprises a first information field and a
second information field, the first information field is used for indicating timing of feedback
acknowledge information corresponding to the downlink control information, and the second

information field is used for indicating a downlink assignment index;

determining, by the terminal device, a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit according to the first information

field and the second information field; and

transmitting, by the terminal device, the feedback acknowledge information in the target

transmission unit according to the first bit number.

2. The method according to claim 1, wherein the timing of feedback acknowledge

information corresponding to the downlink control information comprises:

a time interval between downlink data scheduled through the downlink control information

and feedback acknowledge information corresponding to the downlink data; or,

a time interval between the downlink control information and feedback acknowledge

information corresponding to the downlink control information.
3. The method according to claim 1, wherein the first bit number comprises:

a maximum bit number of feedback acknowledge information corresponding to one carrier;

or,

a maximum bit number of feedback acknowledge information corresponding to all

Component Carriers.

4. The method according to any one of claims 1-3, wherein the determining, by the
terminal device, the first bit number of feedback acknowledge information to be transmitted in
the target transmission unit according to the first information field and the second information

field, comprises:

when the terminal device receives first downlink control information, calculating the first
bit number of the feedback acknowledge information to be transmitted in the target

transmission unit through a following formula:

N=C*(K+1) or N = C*K;
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wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first
information field in the first downlink control information, and both C and K are positive

integers.

5. The method according to any one of claims 1-3, wherein the determining, by the
terminal device, the first bit number of feedback acknowledge information to be transmitted in
the target transmission unit according to the first information field and the second information

field, comprises:

when the terminal device receives first downlink control information, calculating the first
bit number of the feedback acknowledge information to be transmitted in the target

transmission unit through a following formula:

N=C*(K-T);

wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first

information field in the first downlink control information, the T is a second preset value, the C,
T, and K are positive integers, and T is less than K.

6. The method according to any one of claims 1-3, wherein the determining, by the
terminal device, the first bit number of feedback acknowledge information to be transmitted in
the target transmission unit according to the first information field and the second information

field, comprises:

determining the first bit number of feedback acknowledge information to be transmitted in
the target transmission unit according to the first information field and the second information
field of the second downlink control information when the terminal device does not receive first

downlink control information and receives second downlink control information;

wherein a value of the second information field of the first downlink control information is
a preset value, and the second downlink control information is downlink control information

other than the first downlink control information.

7. The method according to claim 6, wherein when the terminal device does not receive
the first downlink control information and receives the second downlink control information,
the determining the first bit number of the feedback acknowledge information to be transmitted
in the target transmission unit according to the first information field and the second

information field of the second downlink control information, comprises:
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when the terminal device does not receive the first downlink control information and
receives the second downlink control information, calculating the first bit number of the
feedback acknowledge information transmitted in the target transmission unit through a

following formula:

N=C*(K'+P) or N=C * (K'+P-1);

wherein the C is a first preset value, K' is a value corresponding to the first information
field in the second downlink control information, the P is a value corresponding to the second

information field in the second downlink control information, and C, K', and P are all positive

integers.

8. The method according to claim 6, wherein when the terminal device does not receive
the first downlink control information and receives the second downlink control information,
the determining the first bit number of the feedback acknowledge information to be transmitted
in the target transmission unit according to the first information field and the second

information field of the second downlink control information, comprises:

when the terminal device does not receive the first downlink control information and
receives the second downlink control information, calculating the first bit number of the
feedback acknowledge information transmitted in the target transmission unit through a

following formula:

N=C*(K'+P-T),

wherein the C is a first preset value, the K' is a value corresponding to the first information
field in the second downlink control information, the P is a value corresponding to the second

information field in the second downlink control information, the T is a second preset value,

and C, K', P, and T are all positive integers.

9. The method according to any one of claims 4-8, wherein the value of the second

information field of the first downlink control information is 1.

10. The method according to claim 5 or 8, wherein the second preset value is used for

indicating a minimum delay for transmitting the feedback acknowledge information.

11. The method according to claim 4 or 5 or 7 or 8, wherein the first preset value

comprises:
a first constant; or,

a value preconfigured by the access network device; or,
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a maximum number of transport blocks; or,

a product of the maximum number of transport blocks and a number of code block groups;

or,
a number of Component Carriers.
12. The method according to claim 5 or 8 or 10, wherein the second preset value
comprises:

a second constant; or

a value predefined through a communication protocol; or,

a value preconfigured by the access network device.

13. A transmission method of feedback acknowledge information, comprising:

sending, by an access network device, downlink control information to a terminal device,
wherein the downlink control information comprises a first information field and a second
information field, the first information field is used for indicating timing of feedback
acknowledge information corresponding to the downlink control information, and the second

information field is used for indicating a downlink assignment index;

determining, by the access network device, a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit according to the first information

field and the second information field; and

receiving, by the access network device, the feedback acknowledge information
transmitted by the terminal device in the target transmission unit according to the first bit

number.

14. The method according to claim 13, wherein the timing of feedback acknowledge

information corresponding to the downlink control information comprises:

a time interval between downlink data scheduled through the downlink control information

and feedback acknowledge information corresponding to the downlink data; or,

a time interval between the downlink control information and feedback acknowledge

information corresponding to the downlink control information.
15. The method according to claim 13, wherein the first bit number comprises:

a maximum bit number of feedback acknowledge information corresponding to one carrier;

or,
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a maximum bit number of feedback acknowledge information corresponding to all

Component Carriers.

16. The method according to any one of claims 13-15, wherein the determining, by the
access network device, the first bit number of feedback acknowledge information to be
transmitted in the target transmission unit according to the first information field and the second

information field, comprises:

according to the first information field and the second information field, calculating, by the
access network device, the first bit number of the feedback acknowledge information to be

transmitted in the target transmission unit through a following formula:
N=C*(K+1) or N = C*K;

wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first
information field in the first downlink control information, and both C and K are positive

integers.

17. The method according to any one of claims 13-15, wherein the determining, by the
access network device, the first bit number of feedback acknowledge information to be
transmitted in the target transmission unit according to the first information field and the second

information field, comprises:

according to the first information field and the second information field, calculating, by the
access network device, the first bit number of the feedback acknowledge information to be

transmitted in the target transmission unit through a following formula:

N=C*(K-T);

wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first

information field in the first downlink control information, the T is a second preset value, the C,

T, and K are positive integers, and T is less than K.

18. The method according to claim 16 or 17, wherein the value of the second information

field of the first downlink control information is 1.

19. The method according to claim 17, wherein the second preset value is used for
indicating a minimum delay for transmitting the feedback acknowledge information.

20. The method according to claim 16 or 17, wherein the second preset value comprises:
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a first constant; or,
a value preconfigured by the access network device; or,
a maximum number of transport blocks; or,

a product of the maximum number of transport blocks and a number of code block groups;

or,
a number of Component Carriers.
21. The method according to claim 17 or 19, wherein the second preset value comprises:
a second constant; or
a value predefined through a communication protocol; or,
a value preconfigured by the access network device.
22. A transmission apparatus of feedback acknowledge information, comprising:

a receiving module, configured to receive downlink control information sent by an access
network device, wherein the downlink control information comprises a first information field
and a second information field, the first information field is used for indicating timing of
feedback acknowledge information corresponding to the downlink control information, and the

second information field is used for indicating a downlink assignment index;

a determining module, configured to determine a first bit number of feedback
acknowledge information to be transmitted in a target transmission unit according to the first

information field and the second information field; and

a transmitting module, configured to transmit the feedback acknowledge information in the

target transmission unit according to the first bit number.

23. The apparatus according to claim 22, wherein the timing of feedback acknowledge

information corresponding to the downlink control information comprises:

a time interval between downlink data scheduled through the downlink control information

and feedback acknowledge information corresponding to the downlink data; or,

a time interval between the downlink control information and feedback acknowledge

information corresponding to the downlink control information.
24. The apparatus according to claim 22, wherein the first bit number comprises:

a maximum bit number of feedback acknowledge information corresponding to one carrier;

or,
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a maximum bit number of feedback acknowledge information corresponding to all

Component Carriers.

25. The apparatus according to any one of claims 22-24, wherein the determining module
is further configured to calculate the first bit number of the feedback acknowledge information
to be transmitted in the target transmission unit through a following formula when the terminal

device receives the first downlink control information:
N=C*(K+1) or N = C*K;

wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first
information field in the first downlink control information, and both C and K are positive

integers.

26. The apparatus according to any one of claims 22-24, wherein the determining module
is further configured to calculate the first bit number of the feedback acknowledge information
to be transmitted in the target transmission unit through a following formula when the terminal

device receives the first downlink control information:

N=C*(K-T);

wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first

information field in the first downlink control information, the T is a second preset value, the C,
T, and K are positive integers, and T is less than K.

27. The apparatus according to any one of claims 22-24, wherein the determining module
is further configured to determine the first bit number of the feedback acknowledge information
to be transmitted in the target transmission unit according to the first information field and the
second information field of the second downlink control information when the terminal device
does not receive first downlink control information and receives second downlink control

information;

wherein a value of the second information field of the first downlink control information is
a preset value, and the second downlink control information is downlink control information

other than the first downlink control information.

28. The apparatus according to claim 27, wherein the determining module is further
configured to calculate the first bit number of the feedback acknowledge information to be

transmitted in the target transmission unit through a following formula when the terminal
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device does not receive the first downlink control information and receives the second

downlink control information:

N=C*(K'+P) or N=C * (K'+P-1);

wherein the C is a first preset value, K' is a value corresponding to the first information
field in the second downlink control information, the P is a value corresponding to the second
information field in the second downlink control information, and C, K', and P are all positive
integers.

29. The apparatus according to claim 27, wherein the determining module is further
configured to calculate the first bit number of the feedback acknowledge information to be
transmitted in the target transmission unit through a following formula when the terminal
device does not receive the first downlink control information and receives the second
downlink control information:

N=C*(K'+P-T);

wherein the C is a first preset value, the K' is a value corresponding to the first information
field in the second downlink control information, the P is a value corresponding to the second
information field in the second downlink control information, the T is a second preset value,

and C, K', P, and T are all positive integers.

30. The apparatus according to any one of claims 25-29, wherein the value of the second

information field of the first downlink control information is 1.

31. The apparatus according to claim 26 or 29, wherein the second preset value is used for

indicating a minimum delay for transmitting the feedback acknowledge information.

32. The apparatus according to claim 25 or 26 or 28 or 29, wherein the first preset value

comprises:
a first constant; or,
a value preconfigured by the access network device; or,
a maximum number of transport blocks; or,

a product of the maximum number of transport blocks and a number of code block groups;

or,
a number of Component Carriers.

33. The apparatus according to claim 26 or 29 or 31, wherein the second preset value

comprises:
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a second constant; or
a value predefined through a communication protocol; or,
a value preconfigured by the access network device.
34. A transmission apparatus of feedback acknowledge information, comprising:

a sending module, configured to send downlink control information to a terminal device,
wherein the downlink control information comprises a first information field and a second
information field, the first information field is used for indicating timing of feedback
acknowledge information corresponding to the downlink control information, and the second

information field is used for indicating a downlink assignment index;

a determining module, configured to determine a first bit number of feedback
acknowledge information to be transmitted in a target transmission unit according to the first

information field and the second information field; and

a receiving module, configured to receive the feedback acknowledge information
transmitted by the terminal device in the target transmission unit according to the first bit
number.

35. The apparatus according to claim 34, wherein the timing of feedback acknowledge

information corresponding to the downlink control information comprises:

a time interval between downlink data scheduled through the downlink control information

and feedback acknowledge information corresponding to the downlink data; or,

a time interval between the downlink control information and feedback acknowledge

information corresponding to the downlink control information.
36. The apparatus according to claim 34, wherein the first bit number comprises:

a maximum bit number of feedback acknowledge information corresponding to one carrier;
or,

a maximum bit number of feedback acknowledge information corresponding to all
Component Carriers.

37. The apparatus according to any one of claims 34-36, wherein the determining module
is further configured to calculate the first bit number of the feedback acknowledge information

to be transmitted in the target transmission unit according to the first information field and the

second information field through a following formula:

N=C*(K+1) or N = C*K;
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wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first
information field in the first downlink control information, and both C and K are positive

integers.

38. The apparatus according to any one of claims 34-36, wherein the determining module
is further configured to calculate the first bit number of the feedback acknowledge information
to be transmitted in the target transmission unit according to the first information field and the

second information field through a following formula:

N=C*(K-T);

wherein, a value of the second information field of the first downlink control information
is a preset value, the C is a first preset value, the K is a value corresponding to the first

information field in the first downlink control information, the T is a second preset value, the C,
T, and K are positive integers, and T is less than K.

39. The apparatus according to claim 37 or 38, wherein the value of the second

information field of the first downlink control information is 1.

40. The apparatus according to claim 38, wherein the second preset value is used for

indicating a minimum delay for transmitting the feedback acknowledge information.
41. The apparatus according to claim 37 or 38, wherein the first preset value comprises:
a first constant; or,
a value preconfigured by the access network device; or,
a maximum number of transport blocks; or,

a product of the maximum number of transport blocks and a number of code block groups;

or,
a number of Component Carriers.
42. The apparatus according to claim 38 or 40, wherein the second preset value comprises:
a second constant; or
a value predefined through a communication protocol; or,
a value preconfigured by the access network device.
43. A terminal device comprising: a processor, a receiver, and a transmitter;

the receiver is configured to receive downlink control information sent by an access
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network device, wherein the downlink control information comprises a first information field
and a second information field, the first information field is used for indicating timing of
feedback acknowledge information corresponding to the downlink control information, and the

second information field is used for indicating a downlink assignment index;

the processor is configured to determine a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit according to the first information

field and the second information field; and

the transmitter is configured to transmit the feedback acknowledge information in the

target transmission unit according to the first bit number.

44. The terminal device according to claim 43, wherein the timing of feedback

acknowledge information corresponding to the downlink control information comprises:

a time interval between downlink data scheduled through the downlink control information

and feedback acknowledge information corresponding to the downlink data; or,

a time interval between the downlink control information and feedback acknowledge

information corresponding to the downlink control information.
45. The terminal device according to claim 43, wherein the first bit number comprises:

a maximum bit number of feedback acknowledge information corresponding to one carrier;

or,

a maximum bit number of feedback acknowledge information corresponding to all

Component Carriers.

46. The terminal device according to any one of claims 43-45, wherein the processor is
further configured to calculate the first bit number of the feedback acknowledge information to
be transmitted in the target transmission unit through a following formula when the terminal

device receives first downlink control information:
N=C*(K+1) or N = C*K;

wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first
information field in the first downlink control information, and both C and K are positive

integers.

47. The terminal device according to any one of claims 43-45, wherein the processor is

further configured to calculate the first bit number of the feedback acknowledge information to
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be transmitted in the target transmission unit through a following formula when the terminal

device receives first downlink control information:

N=C*(K-T);

wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first

information field in the first downlink control information, the T is a second preset value, the C,
T, and K are positive integers, and T is less than K.

48. The terminal device according to any one of claims 43-45, wherein the processor is
further configured to determine the first bit number of the feedback acknowledge information to
be transmitted in the target transmission unit according to the first information field and the
second information field of the second downlink control information when the terminal device
does not receive first downlink control information and receives second downlink control

information;

wherein a value of the second information field of the first downlink control information is
a preset value, and the second downlink control information is downlink control information

other than the first downlink control information.

49. The terminal device according to claim 48, wherein the processor is further configured
to calculate the first bit number of the feedback acknowledge information to be transmitted in
the target transmission unit through a following formula when the terminal device does not
receive the first downlink control information and receives the second downlink control

information:

N=C*(K'+P) or N=C * (K'+P-1);

wherein the C is a first preset value, K' is a value corresponding to the first information
field in the second downlink control information, the P is a value corresponding to the second

information field in the second downlink control information, and C, K', and P are all positive

integers.

50. The terminal device according to claim 48, wherein the processor is further configured
to calculate the first bit number of the feedback acknowledge information to be transmitted in
the target transmission unit through a following formula when the terminal device does not
receive the first downlink control information and receives the second downlink control

information:

N=C*(K'+P-T);
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wherein the C is a first preset value, the K" is a value corresponding to the first information
field in the second downlink control information, the P is a value corresponding to the second
information field in the second downlink control information, the T is a second preset value,

and C, K', P, and T are all positive integers.

51. The terminal device according to any one of claims 46-50, wherein the value of the

second information field of the first downlink control information is 1.

52. The terminal device according to claim 47 or 50, wherein the second preset value is

used for indicating a minimum delay for transmitting the feedback acknowledge information.

53. The terminal device according to claim 46 or 47 or 49 or 50, wherein the first preset

value comprises:
a first constant; or,
a value preconfigured by the access network device; or,
a maximum number of transport blocks; or,

a product of the maximum number of transport blocks and a number of code block groups;

or,

a number of Component Carriers.

54. The terminal device according to claim 47 or 50 or 52, wherein the second preset value
comprises:

a second constant; or

a value predefined through a communication protocol; or,

a value preconfigured by the access network device.

55. An access network device comprising: a processor, a transmitter, and a receiver;

the transmitter is configured to send downlink control information to a terminal device,
wherein the downlink control information comprises a first information field and a second
information field, the first information field is used for indicating timing of feedback
acknowledge information corresponding to the downlink control information, and the second

information field is used for indicating a downlink assignment index;

the processor is configured to determine a first bit number of feedback acknowledge
information to be transmitted in a target transmission unit according to the first information

field and the second information field; and
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the receiver is configured to receive the feedback acknowledge information transmitted by

the terminal device in the target transmission unit according to the first bit number.

56. The access network device according to claim 55, wherein the timing of feedback

acknowledge information corresponding to the downlink control information comprises:

a time interval between downlink data scheduled through the downlink control information

and feedback acknowledge information corresponding to the downlink data; or,

a time interval between the downlink control information and feedback acknowledge

information corresponding to the downlink control information.

57. The access network device according to claim 55, wherein the first bit number

comprises:

a maximum bit number of feedback acknowledge information corresponding to one carrier;

or,

a maximum bit number of feedback acknowledge information corresponding to all

Component Carriers.

58. The access network device according to any one of claims 55-57, wherein the
processor is further configured to calculate the first bit number of the feedback acknowledge
information to be transmitted in the target transmission unit according to the first information

field and the second information field through a following formula:

N=C*(K+1) or N = C*K;

wherein a value of the second information field of the first downlink control information is
a preset value, the C is a first preset value, the K is a value corresponding to the first

information field in the first downlink control information, and both C and K are positive

integers.

59. The access network device according to any one of claims 55-57, wherein the
processor is further configured to calculate the first bit number of the feedback acknowledge
information to be transmitted in the target transmission unit according to the first information

field and the second information field through a following formula:
N=C*(K-T);
wherein a value of the second information field of the first downlink control information is

a preset value, the C is a first preset value, the K is a value corresponding to the first

information field in the first downlink control information, the T is a second preset value, the C,
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T, and K are positive integers, and T is less than K.

60. The access network device according to claim 58 or 59, wherein the value of the

second information field of the first downlink control information is 1.

61. The access network device according to claim 38, wherein the second preset value is

used for indicating a minimum delay for transmitting the feedback acknowledge information.

62. The access network device according to claim 58 or 59, wherein the first preset value

comprises:
a first constant; or,
a value preconfigured by the access network device; or,
a maximum number of transport blocks; or,

a product of the maximum number of transport blocks and a number of code block groups;

or,
a number of Component Carriers.

63. The access network device according to claim 59 or 61, wherein the second preset

value comprises:
a second constant; or
a value predefined through a communication protocol; or,
a value preconfigured by the access network device.

64. A transmission system of feedback acknowledge information, wherein the system

comprises a terminal device and an access network device;
the terminal device is an apparatus according to any one of claims 22-33; and
the access network device is an apparatus according to any one of claims 34-42.

65. A transmission system of feedback acknowledge information, wherein the system

comprises a terminal device and an access network device;
the terminal device is a terminal device according to any one of claims 43-54; and

the access network device is an access network device according to any one of claims
55-63.



