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(54) INFORMATION TRANSMISSION METHOD AND DEVICE

(57) Embodiments of this application disclose an in-
formation transmission method and an apparatus, to dy-
namically indicate a time domain structure configuration
in a transmission direction corresponding to a time unit,
and determine an available time unit based on the time
domain structure configuration, so that a terminal learns
of the time domain structure configuration in advance,
and does not need to continuously monitor control infor-
mation, thereby saving energy. In addition, the deter-
mined available time unit may be reported, so that a net-
work device performs effective scheduling, thereby pre-
venting incorrect scheduling. The method in this applica-
tion includes: sending first indication information to a ter-
minal, where the first indication information is used to
indicate a format configuration of one or more time units
in first time duration, the format configuration is a time
domain structure configuration of the one or more time
units in a transmission direction, the first time duration is
not greater than second time duration, and the second
time duration is a maximum channel occupancy time of
a network device.
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Description

[0001] This application claims priority to Chinese Patent Application No. 201810892501.3, filed with the Chinese Patent
Office on August 7, 2018 and entitled "INFORMATION TRANSMISSION METHOD AND APPARATUS", which is incor-
porated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to wireless communications technologies, and in particular, to an information transmis-
sion method and an apparatus.

BACKGROUND

[0003] In a communications system deployed based on an unlicensed spectrum, each node determines a busy or idle
state of the unlicensed spectrum based on a value of receive power in the unlicensed spectrum. If the value of the
receive power is less than a specific threshold, it is considered that there is no interference source in the unlicensed
spectrum and the unlicensed spectrum is in the idle state. In this case, a signal may be sent in the unlicensed spectrum
This mechanism of monitoring before sending is referred to as listen before talk (listen before talk, LBT), which can avoid
a conflict that occurs between the nodes when unlicensed spectrum resources are used. Because each node uses/shares
a radio resource through contention, a transmission start moment in the unlicensed spectrum is not fixed. In addition, a
frequency domain channel width occupied by each transmission also varies with a clear channel assessment result, a
maximum channel occupancy time of one transmission is also limited, and a channel occupancy time of each transmission
cannot be dynamically indicated to the nodes.
[0004] Currently, in a wireless fidelity (Wi-Fi) system, control information including a transmit opportunity (transmit
opportunity, TXOP) is included in a header of each data packet. The TXOP is used to indicate a bandwidth used for
transmission of the data packet, time duration for the transmission of the data packet, and remaining TXOP time duration
after the transmission of the data packet is completed. Although the remaining TXOP time duration may be dynamically
updated and indicated, an uplink/downlink configuration of a subframe within a remaining channel occupancy time cannot
be dynamically indicated, and a terminal consumes power because the terminal still needs to continuously monitor
control information. Consequently, an energy loss is caused.

SUMMARY

[0005] Embodiments of this application provide an information transmission method and an apparatus, to dynamically
indicate a time domain structure configuration in a transmission direction corresponding to a time unit, and determine
an available time unit based on the time domain structure configuration, so that a terminal learns of the time domain
structure configuration in advance, and does not need to continuously monitor control information, thereby saving energy.
In addition, the determined available time unit may be reported, so that a network device performs effective scheduling,
thereby preventing incorrect scheduling.
[0006] To achieve the foregoing technical objective, the embodiments of this application provide the following technical
solutions.
[0007] A first aspect of the embodiments of this application provides an information transmission method, including:
A network device sends first indication information to a terminal. The first indication information is used to indicate a
format configuration of one or more time units in first time duration, the format configuration is a time domain structure
configuration of the one or more time units in a transmission direction, the first time duration is less than or equal to
second time duration, and the second time duration is a channel occupancy time of the network device. It may be learned
from the technical solution of the first aspect that the network device sends the format configuration of the one or more
time units to the terminal, namely, an indication of the time domain structure of the one or more time units in the
transmission direction. Therefore, the terminal may learn in advance of a time segment (or time period/interval) for
sending or receiving data, so that the terminal needs to send or receive data only in the time segment indicated by the
first indication information, and does not need to continuously monitor control information, thereby saving energy of the
terminal.
[0008] Optionally, the second time duration may be a maximum channel occupancy time of the network device, or
may be an occupancy time less than a maximum channel time.
[0009] Optionally, the information transmission method in the first aspect is applicable to an unlicensed spectrum
system. Specifically, the first indication information may be indication information in an unlicensed spectrum, and the
first indication information may be sent by the network device to the terminal in the unlicensed spectrum.
[0010] A second aspect of the embodiments of this application provides an information transmission method, including:
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A terminal receives first indication information sent by a network device. The first indication information is used to indicate
a format configuration of one or more time units in first time duration, the format configuration is a time domain structure
configuration of the one or more time units in a transmission direction, the first time duration is less than or equal to
second time duration, and the second time duration is a channel occupancy time of the network device. It may be learned
from the technical solution of the second aspect that the network device sends the format configuration of the one or
more time units to the terminal, namely, an indication of the time domain structure of the one or more time units in the
transmission direction. Therefore, the terminal may learn in advance of a time segment for sending or receiving data,
so that the terminal needs to send or receive data only in the time segment indicated by the first indication information,
and does not need to continuously monitor control information, thereby saving energy of the terminal.
[0011] Optionally, the second time duration may be a maximum channel occupancy time of the network device, or
may be an occupancy time less than a maximum channel time.
[0012] Optionally, the information transmission method in the second aspect is applicable to an unlicensed spectrum
system. Specifically, the first indication information may be indication information in an unlicensed spectrum, and the
first indication information may be sent by the network device to the terminal in the unlicensed spectrum.
[0013] A third aspect of the embodiments of this application provides a network device, and the network device has
a function of implementing the method according to any one of the first aspect or the possible implementations of the
first aspect. The function may be implemented by hardware, or may be implemented by hardware executing corresponding
software. The hardware or the software includes one or more modules corresponding to the function.
[0014] A fourth aspect of the embodiments of this application provides a terminal, and the terminal has a function of
implementing the method according to any one of the second aspect or the possible implementations of the second
aspect. The function may be implemented by hardware, or may be implemented by hardware executing corresponding
software. The hardware or the software includes one or more modules corresponding to the function.
[0015] A fifth aspect of the embodiments of this application provides a network device, including: a processor and a
memory. The memory is configured to store a computer execution instruction. When the network device runs, the
processor executes the computer execution instruction stored in the memory, so that the executive function network
element performs the information transmission method according to any one of the first aspect or the possible imple-
mentations of the first aspect.
[0016] A sixth aspect of the embodiments of this application provides a terminal, including: a processor and a memory.
The memory is configured to store a computer execution instruction. When the terminal runs, the processor executes
the computer execution instruction stored in the memory, so that the executive function network element performs the
information transmission method according to any one of the second aspect or the possible implementations of the
second aspect.
[0017] A seventh aspect of the embodiments of this application provides a computer-readable storage medium. The
computer-readable storage medium stores an instruction. When the instruction is run on a computer, the computer is
enabled to perform the information transmission method according to any one of the first aspect or the possible imple-
mentations of the first aspect.
[0018] An eighth aspect of the embodiments of this application provides a computer-readable storage medium. The
computer-readable storage medium stores an instruction. When the instruction is run on a computer, the computer is
enabled to perform the information transmission method according to any one of the second aspect or the possible
implementations of the second aspect.
[0019] A ninth aspect of the embodiments of this application provides a computer program product including an
instruction. When the computer program product runs on a computer, the computer is enabled to perform the information
transmission method according to any one of the first aspect or the possible implementations of the first aspect.
[0020] A tenth aspect of the embodiments of this application provides a computer program product including an
instruction. When the computer program product runs on a computer, the computer is enabled to perform the information
transmission method according to any one of the second aspect or the possible implementations of the second aspect.
[0021] For technical effects brought by any implementation in the third aspect, fifth aspect, seventh aspect, and ninth
aspect, refer to the technical effects brought by different implementations in the first aspect. Details are not described
herein again.
[0022] For technical effects brought by any implementation in the fourth aspect, sixth aspect, eighth aspect, and tenth
aspect, refer to the technical effects brought by different implementations in the second aspect. Details are not described
herein again.
[0023] An eleventh aspect of the embodiments of this application provides a chip system. The chip system includes
a processor, configured to support a network device in implementing a function in any one of the first aspect or the
possible implementations of the first aspect. In a possible design, the chip system further includes a memory. The
memory is configured to store a program instruction and data that are necessary for an executive function network
element. The chip system may include a chip, or may include a chip and another discrete device.
[0024] A twelfth aspect of the embodiments of this application provides a chip system. The chip system includes a
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processor, configured to support a terminal in implementing a function in any one of the second aspect or the possible
implementations of the second aspect. In a possible design, the chip system further includes a memory. The memory
is configured to store a program instruction and data that are necessary for a control function network element. The chip
system may include a chip, or may include a chip and another discrete device.

BRIEF DESCRIPTION OF DRAWINGS

[0025] To describe technical solutions in embodiments of this application more clearly, the following briefly describes
the accompanying drawings for describing the embodiments. It is clear that the accompanying drawings in the following
descriptions show merely some embodiments of this application, and a person of ordinary skill in the art may still derive
other drawings from these accompanying drawings without creative efforts.

FIG. 1 is a schematic diagram of a communications system according to an embodiment of this application;
FIG. 2 is a schematic diagram of an embodiment of an information transmission method according to an embodiment
of this application;
FIG. 3 is a schematic diagram of another embodiment of an information transmission method according to an
embodiment of this application;
FIG. 4 is a schematic diagram of another embodiment of an information transmission method according to an
embodiment of this application;
FIG. 5 is a schematic diagram of another embodiment of an information transmission method according to an
embodiment of this application;
FIG. 6 is a schematic diagram of another embodiment of an information transmission method according to an
embodiment of this application;
FIG. 7 is a schematic diagram of a scenario in which UEs interfere with each other according to an embodiment of
this application;
FIG. 8 is a schematic diagram of an SFI indicator of mutual interference between UEs according to an embodiment
of this application;
FIG. 9 is a schematic diagram of a hardware structure of a communications device according to an embodiment of
this application;
FIG. 10 is a schematic structural diagram of a network device according to an embodiment of this application; and
FIG. 11 is a schematic structural diagram of a terminal according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0026] The following describes embodiments of this application with reference to the accompanying drawings. It is
clear that the described embodiments are merely some rather than all of the embodiments of this application. A person
of ordinary skill in the art may learn that as a technology evolves and a new scenario emerges, the technical solutions
provided in the embodiments of this application are also applicable to a similar technical problem.
[0027] The term "and/or" in this application may be an association relationship for describing associated objects and
represents that three relationships may exist. For example, A and/or B may represent the following three cases: Only
A exists, both A and B exist, and only B exists. In addition, the character "/" in this application generally indicates an "or"
relationship between the associated objects.
[0028] In the specification, claims, and accompanying drawings of this application, the terms "first", "second", and so
on are intended to distinguish between similar objects but do not necessarily indicate a specific order or sequence. It
should be understood that the data termed in such a way are interchangeable in proper circumstances, so that embod-
iments described herein can be implemented in other orders than an order illustrated or described herein. Moreover,
terms "include", "have" and any other variant thereof are intended to cover non-exclusive inclusion. For example, a
process, a method, a system, a product, or a device that includes a series of steps or modules is not necessarily limited
to expressly listing those steps or modules, but may include other steps or modules not expressly listed or inherent to
the process, the method, the product, or the device. Naming or numbering of steps in this application does not mean
that the steps in the method procedures need to be performed in a time/logical order indicated by the naming or numbering.
An execution order of the steps in the procedures that have been named or numbered can be changed based on a
technical objective to be achieved, as long as same or similar technical effects can be achieved. The module division
in this application is logical division and may be another division during actual implementation. For example, a plurality
of modules may be combined or integrated into another system, or some features may be ignored or not performed. In
addition, the displayed or discussed mutual couplings or direct couplings or communications connections may be im-
plemented by using some interfaces. The indirect couplings or communications connections between the modules may
be implemented in electronic or other forms. This is not limited in this application. In addition, modules or submodules
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described as separate components may be or may not be physically separated, or may be or may not be physical
modules, or may be distributed on a plurality of circuit modules. Objectives of the solutions of this application may be
achieved by selecting some or all of the modules based on actual demands.
[0029] Embodiments of this application provide an information transmission method and an apparatus, to dynamically
indicate a time domain structure configuration of a time unit in a transmission direction, so that a terminal learns of the
time domain structure configuration in advance and does not need to continuously monitor control information, thereby
saving energy. In addition to dynamically indicating the time domain structure configuration (namely, the format config-
uration of the time unit) in the transmission direction, the terminal may further determine, based on the format configuration
indicated by a network device and information about surroundings of the terminal (for example, information about receiving
and sending of data by another surrounding terminal), available time units and unavailable time units in the format
configuration indicated by the network device, then generate feedback information, and feed back the available time
units to the network device, so that the network device may perform scheduling for data transmission based on the
feedback information of the terminal, thereby reducing incorrect scheduling and improving data transmission efficiency.
The following briefly describes some terms in the embodiments of the present invention first.
[0030] LBT is a mechanism for avoiding a conflict between nodes when the nodes use unlicensed spectrum resources.
Specifically, because a communications system deployed in an unlicensed spectrum usually uses/shares a radio resource
through contention, before sending a signal, each node managed by the communications system first monitors whether
the unlicensed spectrum is idle. For example, a busy/idle state of the unlicensed spectrum is determined based on a
value of receive power in the unlicensed spectrum. If the receive power is less than a specific threshold, it is considered
that there is no interference source in the unlicensed spectrum and the unlicensed spectrum is in the idle state, and a
signal may be sent in the unlicensed spectrum. If the receive power is greater than or equal to the threshold, no signal
is sent.
[0031] A maximum channel occupancy time (maximum channel occupancy time, MCOT) indicates a maximum value
of a channel occupancy time (channel occupancy time, COT) of one transmission process. A value of the MCOT is
limited by a service type of transmitted data and regulations for usage of an occupied unlicensed spectrum.
[0032] A time unit may also be referred to as a time domain unit, and refers to a predefined time domain structure. A
time domain structure obtained through division in time domain is not limited in the present invention. The time unit
generally includes a subframe (subframe), a mini-subframe (mini-subframe), a slot (slot), a mini-slot (mini-slot), an
orthogonal frequency division multiplexing (orthogonal frequency division multiplexing, OFDM) symbol, or another similar
name, and may be used to indicate a time domain resource. Based on different subcarrier spacings (subcarrier spacing,
SCS), the time unit may correspond to different time lengths. For example, when the SCS is 15 kHz, a subframe is used
as an example, and a length of one subframe may be 1 ms. A slot is used as an example, and one slot may include
seven OFDM symbols or 14 OFDM symbols. A mini-slot is used as an example, and a quantity of OFDM symbols
included in one mini-slot is less than a quantity of OFDM symbols included in one slot. The mini-slot may include two,
four, or seven OFDM symbols, or another integral quantity of corresponding OFDM symbols.
[0033] The technical solutions of the embodiments of this application may be applied to various communications
systems, such as a wireless local area network (wireless local area network, WLAN) communications system, a global
system for mobile communications (global system of mobile communication, GSM) system, a code division multiple
access (code division multiple access, CDMA) system, a wideband code division multiple access (wideband code division
multiple access, WCDMA) system, a general packet radio service (general packet radio service, GPRS) system, a long
term evolution (long term evolution, LTE) system, an LTE frequency division duplex (frequency division duplex, FDD)
system, an LTE time division duplex (time division duplex, TDD) system, a universal mobile telecommunications system
(universal mobile telecommunication system, UMTS), a worldwide interoperability for microwave access (worldwide
interoperability for microwave access, WiMAX) communications system, and a future 5th generation (5th generation,
5G) system or a new radio (new radio, NR) system.
[0034] Optionally, a wireless communications system may be an LTE communications system that can work in an
unlicensed frequency band, for example, a long term evolution-unlicensed (LTE-Unlicensed, LTE-U) system, may be a
new radio communications system that can work in an unlicensed frequency band, for example, a new radio-unlicensed
(new radio-unlicensed, NR-U) system, or may be another communications system that works in an unlicensed frequency
band in the future. In addition, the wireless communications system may further include a Wi-Fi network.
[0035] Optionally, the network device may be a network device in a cell, or the network device may serve a terminal
device in a cell. It should be noted that the cell may be understood as a serving cell of the network device, that is, an
area in coverage of a wireless network of the network device.
[0036] It should be understood that the network device in the wireless communications system may be any device
that has a wireless transceiver function. The network device includes but is not limited to an evolved NodeB (evolved
Node B, eNB), a radio network controller (radio network controller, RNC), a NodeB (Node B, NB), a base station controller
(base station controller, BSC), a base transceiver station (base transceiver station, BTS), a home base station (for
example, a home evolved NodeB or a home Node B, HNB), a baseband unit (baseband Unit, BBU), an access point



EP 3 826 401 A1

6

5

10

15

20

25

30

35

40

45

50

55

(access point, AP) in wireless fidelity (Wireless Fidelity, Wi-Fi) system, a wireless relay node, a wireless backhaul node,
a transmission point (transmission point, TP), a transmission reception point (transmission and reception point, TRP),
or the like; or may be a gNB or transmission point (TRP or TP) in a 5G system such as an NR system, or one antenna
panel or one group of antenna panels (including a plurality of antenna panels) of a base station in a 5G system; or may
be a network node that constitutes a gNB or a transmission point, for example, a baseband unit (BBU) or a distributed
unit (distributed unit, DU).
[0037] The terminal in the present invention is also referred to as a terminal device (Terminal Device), and may be a
device that provides a user with voice and/or data connectivity, a handheld device having a wireless connection function,
or another processing device connected to a wireless modem. The terminal device may communicate with one or more
core networks via a radio access network (radio access network, RAN). The terminal device may be a mobile terminal,
such as a mobile phone (also referred to as a "cellular" phone) and a computer with a mobile terminal, for example, may
be a portable, pocket-sized, handheld, computer built-in, or vehicle-mounted mobile apparatus, which exchanges voice
and/or data with the radio access network. For example, the terminal device is a device such as a personal communi-
cations service (personal communication service, PCS) phone, a cordless phone, a session initiation protocol (SIP)
phone, a wireless local loop (wireless local loop, WLL) station, or a personal digital assistant (personal digital assistant,
PDA). A wireless terminal may also be referred to as a system, a subscriber unit (subscriber unit), a subscriber station
(subscriber station), a mobile station (mobile station), a mobile station (mobile), a remote station (remote station), an
access point (access point), a remote terminal (remote terminal), an access terminal (access terminal), a user terminal
(user terminal), a user agent (user agent), a user device (user device), or user equipment (user equipment).
[0038] FIG. 1 is a schematic diagram of a communications system according to an embodiment of this application.
[0039] As shown in FIG. 1, the system framework includes a network device 101 and a terminal 102.
[0040] The network device 101 is configured to send first indication information to the terminal 102. The first indication
information is used to indicate a format configuration of one or more time units in first time duration, the format configuration
is a time domain structure configuration of the one or more time units in a transmission direction, the first time duration
is less than or equal to second time duration, and the second time duration is a channel occupancy time of the network
device 101. The channel occupancy time may be a maximum channel occupancy time, or a channel occupancy time
less than a maximum channel occupancy time. This is not limited in this application.
[0041] The time unit is also referred to as a time domain unit. In addition, based on different granularities, the time
unit may be divided into a subframe (subframe), a mini-subframe (mini-subframe), a slot (slot), a mini-slot (mini-slot),
and an OFDM symbol. For detailed descriptions, refer to the foregoing detailed descriptions of the time unit. Details are
not described herein again. The maximum channel occupancy time may be the foregoing MCOT, and details are not
described herein again.
[0042] Optionally, the terminal 102 is configured to: after receiving the first indication information sent by the network
device 101, send feedback information to the network device 101. The feedback information is used to indicate one or
more time units determined by the terminal 102, and the one or more time units determined by the terminal are determined
by the terminal 102 based on the format configuration of the one or more time units in the first time duration indicated
by the first indication information. In an embodiment, the determined time units may be a determined time segment (or
time period/interval). Therefore, the determined one or more time units may be one or more determined time segments.
[0043] That the at least one time unit determined by the terminal is determined based on the format configuration
indicated by the first indication information may be understood as that the feedback information indicates at least one
available or allowed time unit of the terminal. The at least one time unit is determined based on the format configuration
indicated by the first indication information, the at least one time unit corresponds to the format configuration indicated
by the first indication information, the at least one time unit meets the format configuration indicated by the first indication
information, or a format configuration of the at least one time unit is a subset of the format configuration indicated by the
first indication information.
[0044] Optionally, in an implementation, the network device 101 is further configured to receive the feedback information
sent by the terminal 102. The feedback information is used to indicate the at least one time unit determined by the
terminal 102. The at least one time unit is determined based on the format configuration indicated by the first indication
information.
[0045] It should be noted that the feedback information in this application may alternatively be not generated based
on the format configuration indicated by the first indication information, and the terminal 102 may report a feedback to
the network device 101 based on another format configuration. This is not limited in this application.
[0046] Optionally, in an implementation, the transmission direction includes at least one of an uplink transmission
direction, a downlink transmission direction, and an unknown transmission direction; the format configuration of the one
or more time units in the first time duration includes: a quantity of all time units that are in the first time duration and
arranged in chronological order and a transmission direction of each time unit; and the time unit includes a combination
of one or more of a subframe, a mini-subframe, a slot, a mini-slot, and an orthogonal frequency division multiplexing
symbol. An identifier of the format configuration of the one or more time units in the first time duration is shown in Table 1.
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[0047] In Table 1, the format configuration type may be represented as Format X_n, and each type of Format X_n
has a corresponding identifier such as an entry index (entry index), and a value corresponding to the entry index, for
example, 0 to n-1. Q1, Q2, X1, X2, X3, X4, Y1, Y2, Y3, Y4, Z1, Z2, Z3 and Z4 in Table 1 may all be integers greater
than or equal to 0. Any format configuration in the foregoing Format X_n may include zero, one, or more switching points
switching point from downlink to uplink, and Table 1 shows some format configuration types including only one and two
switching points. Therefore, the format configuration type in this application includes but is not limited to the eight format
configuration types in Table 1. The network device may set a maximum quantity of switching points from downlink to
uplink. It may be understood that, that the Format X_n includes zero switching points means that the format configuration
of the one or more time units includes only a time domain structure configuration in any one of an uplink transmission
direction, a downlink transmission direction, and an unknown transmission direction. Similarly, that the Format X_n
includes one switching point means that such a structure of the Y1 downlink mini-slots, Q1 OFDM symbols in the unknown
direction, and Y2 uplink mini-slots in the format configuration of the one or more time units of the index 0 in Table 1
appears at most twice.
[0048] The foregoing OFDM symbol in the unknown transmission direction may be represented by using a specific
symbol. For example, the OFDM symbol in the unknown transmission direction may be identified by using a symbol U
or a symbol F. In this case, Q consecutive OFDM symbols in the unknown direction may be represented as Q consecutive
symbols U or Q consecutive symbols F, where Q is an integer greater than or equal to 1. A specific value of Q may be
a value of Q1, Q2, or Q3.
[0049] It should be further noted that, as shown in Table 1, different format configurations are identified by using
different values of the entry indexes (entry index). The foregoing values of the entry indexes are a series of values that

Table 1

Format configuration type Identifier of the format 
configuration

Format configuration 1: Y1 downlink mini-slots, Q1 OFDM symbols in an unknown Entry index=0

direction, and Y2 uplink mini-slots

Format configuration 2: Y1 downlink mini-slots, Z1 downlink OFDM symbols, Q1 
OFDM symbols in an unknown direction, Z2 uplink OFDM symbols, and Y2 uplink 
mini -slots

Entry index=1

Format configuration 3: X1 downlink slots, 1 downlink mini-slot, Q1 OFDM symbols 
in an unknown direction, Y2 uplink mini-slots, and X2 uplink slots

Entry index=2

Format configuration 4: X1 downlink slots, Y1 downlink mini-slots, Z1 downlink OFDM 
symbols, F OFDM symbols, Z2 uplink OFDM symbols, Y2 uplink mini-slots, and X2 
uplink slots

Entry index=3

Format configuration 5: Y1 downlink mini-slots, Q1 OFDM symbols in an unknown 
direction, Y2 uplink mini-slots, Y3 downlink mini-slots, Q2 OFDM symbols in an 
unknown direction, and Y4 uplink mini-slots

Entry index=4

Format configuration 6: Y1 downlink mini-slots, Z1 downlink OFDM symbols, Q1 
OFDM symbols in an unknown direction, Z2 uplink OFDM symbols, Y2 uplink mini-
slots, Y3 downlink mini-slots, Z3 downlink OFDM symbols, Q2 OFDM symbols in an 
unknown direction, Z4 uplink OFDM symbols, and Y4 uplink mini-slots

Entry index=5

Format configuration 7: X1 downlink slots, Y1 downlink mini-slots, Q1 OFDM symbols 
in an unknown direction, Y2 uplink mini-slots, X2 uplink slots, X3 downlink slots, Y3 
downlink mini-slots, Q2 OFDM symbols in an unknown direction, Y4 uplink mini-slots, 
and X4 uplink slots

Entry index=6

Format configuration 8: X1 downlink slots, Y1 downlink mini-slots, Z1 downlink OFDM 
symbols, Q1 OFDM symbols in an unknown direction, Z2 uplink OFDM symbols, Y2 
uplink mini-slots, X2 uplink slots, X3 downlink slots, Y3 downlink mini-slots, Z3 
downlink OFDM symbols, Q2 OFDM symbols in an unknown direction, Z4 uplink 
OFDM symbols, Y4 uplink mini-slots, and X4 uplink slots

Entry index=7

... ...
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are preset according to a specific rule, and one entry index corresponds to one value. The values of the entry indexes
may be a series of values starting from 0 and increasing in ascending order. For example, the value of the first entry
index is 0, the value of the second entry index is 1, ..., and the value of an Nth entry index is N-1, where N is an integer
greater than or equal to 1. In addition, the values of the entry indexes may be a series of values starting from another
preset threshold (a non-zero threshold) and increasing in ascending order. This is not limited in this application. The
foregoing OFDM symbol in the unknown direction may be represented as an F marker or a U marker, and the Q
consecutive OFDM symbols in the unknown direction may be represented as Q consecutive F markers or Q consecutive
U markers. For example, the Format X_n may be a slot, a combination of a plurality of slots, a mini-slot, a combination
of a plurality of mini-slots, an OFDM symbol, a combination of a plurality of OFDM symbols, or a combination of any two
or more of one slot/a plurality of slots, one mini-slot/a plurality of mini-slots, and one OFDM symbol/a plurality of OFDM
symbols. When the Format X_n includes a combination of a plurality of slots, each slot may have a corresponding entry
to indicate a specific format configuration of the slot, and the combination of the plurality of slots is a joint indicator
indicated by the entries of the plurality of slots. When the Format X_n includes a combination of a plurality of mini-slots,
each mini-slot may have a corresponding entry to indicate a specific format configuration of the mini-slot, and the
combination of the plurality of mini-slots is a joint indicator indicated by the entries of the plurality of mini-slots. When
the Format X_n includes a combination of a plurality of OFDM symbols, every several symbols may have a corresponding
entry to indicate a specific format configuration of the symbols, and the combination of the plurality of OFDM symbols
is a joint indicator indicated by the entries of the plurality of OFDM symbols. Correspondingly, when the Format X_n
includes a combination of any two or more of one slot/a plurality of slots, one mini-slot/a plurality of mini-slots, and one
OFDM symbol/a plurality of OFDM symbols, the combination may be a joint indicator of entries that are obtained through
division based on the foregoing granularities. The granularity is one or more of a slot, a mini-slot, or several symbols.
For the foregoing granularity, the network device may pre-configure corresponding format information, and the format
information includes an indication of a second-level entry, namely, the second-level entry and matching information of
a corresponding format. The pre-configuration may be preset or written in the network device and the corresponding
terminal device. The joint indicator further has a corresponding entry shown in Table 1.
[0050] The mini-slot in this specification may include one OFDM symbol, two OFDM symbols, four OFDM symbols,
seven OFDM symbols, or more OFDM symbols.
[0051] Alternatively, the entry index may not be explicitly configured, and is implicitly included in notification signaling
of the Format X_n. For example, the format configuration 1, the format configuration 2, ... are sequentially configured.
Therefore, when receiving the format configuration 1, the format configuration 2, ..., the UE may consider by default that
the format configuration 1 corresponds to the entry index 1, and the format configuration 2 corresponds to the entry
index 2, ....
[0052] Optionally, in an implementation, the first indication information may include the identifier of the format config-
uration of the one or more time units in the first time duration. The correspondence between the identifier of the format
configuration of the one or more time units in the first time duration and the format configuration of the one or more time
units in the first time duration may include but is not limited to the correspondence shown in Table 1.
[0053] Optionally, in an implementation, that the network device 101 sends the first indication information to the terminal
102 may be specifically: The network device 101 sends the first indication information to the terminal 102 on a preset
frequency resource. The network device 101 configures a control resource set (control resource set, CORSET) for the
terminal 102, where the control resource set is used to send the first indication information. The preset frequency resource
may be a control resource set pre-configured by the network device 101 for the terminal. Correspondingly, the terminal
102 performs detection on the control resource set configured by the network device 101 for the terminal 102, to obtain
the first indication information. The first indication information may alternatively be sent in corresponding search space,
and the search space is also a common search space (group common search space or group common search space)
that is pre-configured by the network device 101 for the terminal 102. As described above, all configurations or pre-
configurations in this specification may be sent via at least one of RRC signaling, MAC signaling, or physical layer (PHY)
signaling.
[0054] Optionally, the feedback information may specifically include the following several types:

1. The feedback information includes an indication bit (or indicator bit) and at least one time segment.
2. The feedback information includes indication information of the at least one time unit determined by the terminal
102 or indication information of time duration/a time segment determined by the terminal 102.
3. The feedback information includes a first bitmap.
4. The feedback information includes a second bitmap.
5. The feedback information includes a level indication.

[0055] The indication information of the at least one time unit determined by the terminal 102 may be an identifier of
a format configuration of the at least one time unit determined by the terminal. A specific identifier is shown in Table 1.
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The indication information of the time duration determined by the terminal 102 may be a start moment and duration of
the time duration determined by the terminal. The indication information of the time segment determined by the terminal
102 may be a start moment and duration of the time segment determined by the terminal, indication information that is
similar to discontinuous reception (Discontinuous Reception, DRX) and determined by the terminal, or an identifier of
the time segment determined by the terminal. The information transmission method in the embodiments of this application
is applicable to an unlicensed spectrum system. For example, the information transmission method is used in an unli-
censed frequency domain of a 5G mobile communications system. In the 5G mobile communications system, the network
device 101 in the system framework in FIG. 1 may be specifically a 5G base station gNB, and the terminal 102 may be
specifically UE. As described above, in the foregoing implementation, there are a plurality of types of feedback information.
The following describes in detail, with reference to specific embodiments and for different types of feedback information,
the information transmission method provided in the embodiments of this application.

1. The feedback information includes an indication bit and at least one time segment.

[0056] FIG. 2 is a schematic diagram of an embodiment of an information transmission method according to an
embodiment of this application.
[0057] Optionally, in 201, a gNB generates first indication information.
[0058] The first indication information is used to indicate a format configuration of one or more time units in first time
duration. The format configuration is a configuration of an uplink/downlink transmission direction, and the format con-
figuration includes one or more of an uplink transmission direction, a downlink transmission direction, and an unknown
transmission direction.
[0059] Optionally, in an implementation, the first indication information may be specifically an identifier of the format
configuration of the one or more time units in the first time duration. After receiving the identifier of the format configuration
of the one or more time units in the first time duration, UE may determine the format configuration indicated by the first
indication information, based on the identifier of the format configuration of the one or more time units in the first time
duration and correspondence information sent by the gNB before sending the first indication information, where the
correspondence information is delivered by the gNB via at least one of RRC signaling, MAC signaling, and physical
layer signaling, and the correspondence information includes but is not limited to the correspondence in Table 1. Alter-
natively, the UE pre-stores the correspondence information shown in Table 1, and queries Table 1 for the identifier of
the format configuration of the one or more time units in the first time duration after the UE receives the identifier that is
delivered by the gNB, that is of the format configuration of the one or more time units in the first time duration, and that
is carried in the first indication information, to obtain the format configuration indicated by the first indication information.
[0060] Optionally, the first indication information may be a joint indicator indicating one or more entry entry indicators
of any one type of time unit in one or more subframes (subframe), mini-subframes (mini-subframe), slots (slot), mini-
slots (mini-slot), and OFDM symbols. For example, when the Format X_n includes one or more subframes, each subframe
corresponds to one entry indicator, to indicate a specific format configuration of the subframe, where the first indication
information is joint indicator information including the one or more entry indicators of the one or more subframes;
when the Format X_n includes one or more mini-subframes, each mini-subframe corresponds to one entry indicator, to
indicate a specific format configuration of the mini-subframe, where the first indication information is joint indicator
information including the one or more entry indicators of the one or more mini-subframes;
when the Format X_n includes one or more slots, each slot corresponds to one entry indicator, to indicate a specific
format configuration of the slot, where the first indication information is joint indicator information including the one or
more entry indicators of the one or more slots;
when the Format X_n includes one or more mini-slots, each mini-slot corresponds to one entry indicator, to indicate a
specific format configuration of the mini-slot, where the first indication information is joint indicator information including
the one or more entry indicators of the one or more mini-slots, and the mini-slot may include one OFDM symbol, two
OFDM symbols, four OFDM symbols, or seven OFDM symbols;
when the Format X_n includes one or more OFDM symbols, each OFDM symbol corresponds to one entry indicator, to
indicate a specific format configuration of the OFDM symbol, where the first indication information is joint indicator
information including the one or more entry indicators of the one or more OFDM symbols; or
when the Format X_n includes a plurality of OFDM symbols, the plurality of OFDM symbols in the Format X n correspond
to one entry indicator, to indicate a specific format configuration of the plurality of OFDM symbols, where the first indication
information may be joint indicator information including one or more entry indicators.
[0061] Optionally, the first indication information may be a joint indicator indicating a plurality of entry indicators cor-
responding to a slot combination slot combination of time units of at least two granularities in a subframe, a mini-subframe,
a slot, a mini-slot, and an OFDM symbol. It may be understood that when the Format X_n includes the time units of the
at least two granularities, an entry indicator corresponding to each of the granularities included in the Format X_n is
obtained through division based on the granularity. For example, if the Format X_n includes a plurality of slots, a plurality
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of mini-slots, and a plurality of OFDM symbols, the first indication information includes a plurality of entry indicators that
correspond to the plurality of slots, a plurality of entry indicators that correspond to the plurality of mini-slots, and a
plurality of entry indicators that correspond to the plurality of OFDM symbols. It should be noted that, for other descriptions
of the first indication information, refer to the related descriptions in Table 1. Details are not described herein again.
[0062] Optionally, the first indication information may be specifically slot format indicator (slot format indicator, SFI)
information, or indication information of a format configuration of another time unit.
[0063] 202: The gNB sends the first indication information to the UE in an unlicensed spectrum
[0064] Optionally, in an embodiment, the gNB may configure the first indication information for the UE via at least one
of radio resource control (radio resource control, RRC) signaling, media access control (media access control, MAC)
signaling, and physical layer signaling. Optionally, in an embodiment, the gNB may send the first indication information
through a physical downlink control channel (physical downlink control channel, PDCCH), and the first indication infor-
mation sent through the PDCCH may be sent through a group common group common PDCCH. Specifically, the first
indication information may be carried in a downlink control information (downlink control index, DCI) format that is a
newly defined format in the PDCCH and that is specially used for a time unit configuration notification. For example, the
newly defined format may be an SFI-DCI format.
[0065] The first indication information is a dynamic indication, and the dynamic indication may be obtained through
periodical monitoring. In other words, in duration in which the LBT succeeds and the gNB may use the channel, the gNB
may determine a monitoring moment based on one or more of a monitoring periodicity, a monitoring offset, and a
monitoring symbol, and send a dynamic indication of the first indication information to the UE at the monitoring moment.
The dynamic indication of the first indication information includes a time domain structure configuration information of
the one or more time units in the first time duration. The first time duration is less than or equal to a channel occupancy
time. The channel occupancy time may be a maximum channel occupancy time, or another channel occupancy time
less than a maximum channel occupancy time. The first time duration may be a variable value. The first time duration
may be greater than or equal to the monitoring periodicity. In this case, a dynamic indication obtained at a monitoring
moment may indicate time domain structure configuration information of a time unit in a period of time that is longer than
the monitoring periodicity. In addition, when a time length between the monitoring moment and the end moment of the
maximum channel occupancy time is less than the monitoring periodicity, the first time duration indicated by the first
indication information is less than the monitoring periodicity, so that a format configuration of a corresponding time length
can be indicated when the end moment of the maximum channel occupancy time approaches. The corresponding time
length is the time length from the monitoring moment to the end moment of the maximum channel occupancy time. It
may be understood that, to enable the UE to determine the monitoring moment based on one or more of the monitoring
periodicity, the monitoring offset, and the monitoring symbol, the gNB may configure one or more of the monitoring
periodicity, the monitoring offset, and the monitoring symbol for the UE, and send the one or more of the monitoring
periodicity, the monitoring offset, and the monitoring symbol to the UE.
[0066] It may be learned from the foregoing technical solution in which the first indication information is sent in a form
of a dynamic indication that when the first indication information cannot be sent because the monitoring moment just
falls within a time unit that is in an uplink transmission direction and indicated by the dynamically indicated DCI, because
the first time duration may be greater than or equal to the monitoring periodicity, a configuration of a corresponding time
unit can still be obtained based on the first indication information sent at a previous monitoring moment.
[0067] Optionally, in an implementation, the first indication information is obtained based on a preset identifier. The
preset identifier may be a downlink DL group-specific radio network temporary identifier (radio network temporary identity,
RNTI) or a group common group common RNTI.
[0068] Optionally, in an implementation, the first indication information may alternatively be included in a random
access response message message 2 or may be included in a channel utilization indication/indicator PDCCH (channel
utilization indication/indicator PDCCH, CUI-PDCCH), and sent to the UE.
[0069] Optionally, if the gNB divides the maximum channel occupancy time into a preparation phase and a data
transmission phase, the gNB sends the first indication information to the UE in the data preparation phase.
[0070] Optionally, in an implementation, the gNB may send the first indication information to the UE on a preset
frequency resource in the CORSET configured for the UE. Alternatively, the first information may be sent to the UE in
a group common search space group common search space of the UE.
[0071] Optionally, in 203, the UE generates feedback information based on the format configuration indicated by the
first indication information and a channel detection result.
[0072] After detecting interference from a surrounding network device and surrounding UE, the UE determines, based
on an interference detection result, a time unit that is in the one or more time units indicated by the first indication
information and in which no interference is suffered or interference less than a preset threshold is suffered as an available
time unit, and generates the feedback information based on the available time unit. The feedback information is used
to indicate at least one of the available time unit and an unavailable time unit.
[0073] Specifically, after the UE determines the format configuration delivered by the gNB via the first indication
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information, the UE determines, based on a result obtained through the channel detection, a time unit/time segment
occupied by the surrounding UE and network device. Then, the UE determines an overlapping part between the time
unit/time segment occupied by the surrounding UE or network device and a time unit/time segment indicated by the first
indication information as an unavailable time unit/time segment, and determines a remaining nonoverlapping part as an
available time unit/time segment.
[0074] The UE determines the format configuration of the one or more time units in the first time duration based on
the identifier of the format configuration of the one or more time units in the first time duration. A specific determining
method may be but is not limited to the following two implementations:

(1) The format configuration of the one or more time units in the first time duration is determined by the UE based
on a correspondence table (for example, Table 1) delivered by the gNB to the terminal. Table 1 shows the corre-
spondence between the identifier and the format configuration of the one or more time units in the first time duration.
The correspondence table is sent to the UE before the gNB delivers the format configuration of the one or more
time units in the first time duration.
(2) The UE prestores the correspondence table. After receiving the identifier that is of the format configuration of
the one or more time units in the first time duration and that is delivered by the gNB, based on the correspondence
table, the UE queries the correspondence table by using the received identifier of the format configuration, to obtain
the format configuration of the one or more time units in the first time duration.

[0075] Optionally, in 204, the UE sends the feedback information in the unlicensed spectrum. The feedback information
includes an indication bit and at least one time segment.
[0076] The indication bit is used to indicate whether the first time segment in the at least one time segment in the
feedback information is available or unavailable. When the at least one time segment is two or more time segments, N
time segments are used as an example, and N is a positive integer greater than 2. If the indication bit indicates that the
first time segment is available, in the at least one time segment, the first time segment is available, the second time
segment is unavailable, ..., an (N-1)th time segment is available, and an Nth time segment is unavailable, where N is an
even number; if the indication bit indicates that the first time segment is available, in the at least one time segment, the
first time segment is available, the second time segment is unavailable, ..., an (N-1)th time segment is unavailable, and
an Nth time segment is available, where N is an odd number; if the indication bit indicates that the first time segment is
unavailable, in the at least one time segment, the first time segment is unavailable, the second time segment is available,
..., an (N-1)th time segment is unavailable, and an Nth time segment is available, where N is an even number; or if the
indication bit indicates that the first time segment is available, in the at least one time segment, the first time segment
is available, the second time segment is unavailable, ..., an (N-1)th time segment is available, and an Nth time segment
is unavailable, where N is an odd number.
[0077] Optionally, the indication bit included in the feedback information may be omitted. To be specific, the feedback
information may not include the indication bit, and include only the at least one time segment. For example, if it is
predefined or specified by default that the feedback information is always fed back starting from an available time
segment, the indication bit may be omitted.
[0078] It should be noted that the feedback information in this embodiment of this application may not depend on the
format configuration indicated by the indication information in this embodiment of this application.
[0079] Optionally, in an implementation, the feedback information may be carried in a newly defined uplink control
information (uplink control index, UCI) format for sending. The feedback information in the UCI format is a reporting
format specially used by the UE to feed back the available time unit to the gNB. The format may be referred to as SFI-
UCI. It may be understood that the feedback information in the SFI-UCI format may be specially used to feed back the
first indication information delivered by the gNB in the SFI-DCI format.
[0080] Optionally, in an implementation, the UE sends the feedback information on the preset frequency domain
resource in the unlicensed spectrum. The feedback information is obtained after scrambling is performed by using a
preset identifier, and the preset identifier may be an uplink UL group common group common RNTI. The UL group
common group common RNTI is configured by the gNB via higher layer signaling. The preset frequency domain resource
is also a frequency resource that is configured by the gNB via higher layer signaling and that is used by the UE to send
the feedback information. The resource may be specific search space configured by a network device.
[0081] Optionally, in 205, the gNB performs scheduling for data transmission of the UE based on the indication bit
and the at least one time segment that are fed back by the UE.
[0082] That the gNB performs scheduling for data transmission of the UE based on the indication bit and the at least
one time segment that are fed back by the UE may be that the gNB performs scheduling based on the available time
segment fed back by the UE by using the indication bit and the at least one time segment, or may be that the gNB may
simultaneously schedule the available time segment and the unavailable time segment that are fed back by using the
indication bit and the at least one time segment. Specifically, the gNB performs data scheduling in a modulation and
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coding scheme (modulation and coding scheme, MCS)-unrestricted scheduling manner and in the available time segment
obtained based on the indication bit and the at least one time segment. The MCS-unrestricted scheduling manner is a
scheduling manner of a preset MCS used for allowed scheduling. Optionally, in addition, the gNB performs data scheduling
in an MCS-restricted scheduling manner and in the unavailable time segment indicated by the indication bit and the at
least one time segment. The MCS-restricted scheduling manner is a scheduling manner of an MCS that is lower than
the preset MCS used for allowed scheduling. For example, in the MCS-restricted scheduling manner, the MCS may be
specifically a relatively lower modulation and coding scheme such as quadrature phase shift keying (quadrature phase
shift keying, QPSK), quadrature amplitude modulation (quadrature amplitude modulation, QAM), or 16QAM
[0083] It may be understood that, when the available time segment fed back by the UE is greater than or equal to a
time domain resource required by to-be-scheduled data, the gNB schedules data only in the available time segment fed
back by the UE, and does not schedule data in the unavailable time segment fed back by the UE. Similarly, when the
available time segment fed back by the UE is less than the time domain resource required by the to-be-scheduled data,
the scheduling manner may be changed to schedule data, so that the time domain resource is sufficient; or data may
be scheduled in some or all unavailable time units fed back by the UE.

2. The feedback information includes indication information of the one or more time units determined by the UE or 
indication information of time duration determined by the UE.

[0084] FIG. 3 is a schematic diagram of another embodiment of an information transmission method according to an
embodiment of this application.
[0085] Optionally, in 301, a gNB generates first indication information.
[0086] 302: The gNB sends the first indication information to UE in an unlicensed spectrum.
[0087] Optionally, in 303, the UE generates feedback information based on a format configuration indicated by the
first indication information and a channel detection result.
[0088] Step 301 to step 303 are respectively similar to step 201 to step 203, and details are not described herein again.
[0089] Optionally, in 304, the UE sends the feedback information in the unlicensed spectrum. The feedback information
includes indication information of one or more time units determined by the UE or indication information of time duration
determined by the UE.
[0090] Different from the feedback manner or the indication manner of the feedback information in the foregoing
embodiment, in this embodiment, the feedback information fed back by the UE indicates an available time unit/time
segment of the UE via the indication information of the one or more time units determined by the UE or the indication
information of the time duration determined by the UE. Optionally, in an embodiment, the indication information of the
one or more time units determined by the UE may be an identifier of an available time unit determined by the UE or an
identifier of an unavailable time unit determined by the UE. A format configuration corresponding to the identifier of the
available time unit determined by the UE or the identifier of the unavailable time unit determined by the UE may be the
same as some or all configurations in the format configuration indicated by the first indication information. It may be
understood that the UE determines that the identifier of the available time unit may feed back a time unit whose granularity
is smaller than a granularity indicated by the first indication information. For example, a slot indicated by the first indication
information includes seven OFDM symbols, where the UE detects that four OFDM symbols in the slot are available and
the other three OFDM symbols are unavailable.
[0091] Optionally, the indication information of the time duration determined by the UE may be a start moment and
duration corresponding to the time duration, or another indication manner indicating a time segment. This is not limited
in this application.
[0092] Optionally, in an implementation, the feedback information may be carried in a newly defined UCI format for
sending. The feedback information in the UCI format is a reporting format specially used by the UE to feed back the
available time unit to the gNB. The format may be referred to as SFI-UCI. It may be understood that the feedback
information in the SFI-UCI format may be specially used to feed back the first indication information delivered by the
gNB in the SFI-DCI format.
[0093] Optionally, in an implementation, the UE sends the feedback information on a preset frequency domain resource
in the unlicensed spectrum. The feedback information is obtained after scrambling is performed by using a preset
identifier, and the preset identifier may be an uplink UL group common group common RNTI. The UL group common
group common RNTI is configured by the gNB via higher layer signaling. The preset frequency domain resource is also
a frequency resource that is configured by the gNB via higher layer signaling and that is used by the UE to send the
feedback information. The resource may be specific search space configured by a network device.
[0094] Optionally, in 305, the gNB performs scheduling for data transmission of the UE based on the indication infor-
mation that is fed back by the UE and that is of the one or more time units determined by the UE or the indication
information that is fed back by the UE and that is of the time duration determined by the UE.
[0095] This step 305 is similar to step 205. For descriptions of step 305, refer to the related descriptions in step 205,
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and details are not described herein again.

3. The feedback information includes a first bitmap.

[0096] FIG. 4 is a schematic diagram of another embodiment of an information transmission method according to an
embodiment of this application.
[0097] Optionally, in 401, a gNB generates first indication information.
[0098] 402: The gNB sends the first indication information to UE in an unlicensed spectrum.
[0099] Optionally, in 403, the UE generates feedback information based on a format configuration indicated by the
first indication information and a channel detection result.
[0100] Step 401 to step 403 are respectively similar to step 201 to step 203, and details are not described herein again.
[0101] Optionally, in 404, the UE sends the feedback information in the unlicensed spectrum. The feedback information
includes a first bitmap.
[0102] Time duration corresponding to the first bitmap is equal to a time length of the foregoing first time duration, and
the first bitmap is used to indicate whether each time unit in the first time duration is available or unavailable. When each
time unit in the corresponding first time duration is a bit 1, the time unit is available; and when each time unit in the first
time duration is a bit 0, the time unit is unavailable.
[0103] Optionally, in an implementation, the feedback information may be carried in a newly defined UCI format for
sending. The feedback information in the UCI format is a reporting format specially used by the UE to feed back the
available time unit to the gNB. The format may be referred to as SFI-UCI. It may be understood that the feedback
information in the SFI-UCI format may be specially used to feed back the first indication information delivered by the
gNB in the SFI-DCI format.
[0104] Optionally, in an implementation, the UE sends the feedback information on a preset frequency domain resource
in the unlicensed spectrum. The feedback information is obtained after scrambling is performed by using a preset
identifier, and the preset identifier may be an uplink UL group common group common RNTI. The UL group common
group common RNTI is configured by the gNB via higher layer signaling. The preset frequency domain resource is also
a frequency resource that is configured by the gNB via higher layer signaling and that is used by the UE to send the
feedback information. The resource may be specific search space configured by a network device. The resource may
be specific search space configured by a network device. Optionally, when the feedback information includes the first
bitmap, the feedback information may additionally include the first indication information delivered by the gNB, to ensure
that a surrounding node that cannot detect the first indication information can correspondingly learn of an available time
segment of the UE based on the feedback information. Therefore, the node is prevented from interfering with receiving
of scheduled data information by other UEs in the time segment.
[0105] Optionally, in 405, the gNB performs scheduling for data transmission of the UE based on the first bitmap fed
back by the UE.
[0106] This step 405 is similar to step 205. For descriptions of step 405, refer to the related descriptions in step 205,
and details are not described herein again.

4. The feedback information includes a second bitmap.

[0107] FIG. 5 is a schematic diagram of another embodiment of an information transmission method according to an
embodiment of this application.
[0108] Optionally, in 501, a gNB generates first indication information.
[0109] 502: The gNB sends the first indication information to UE in an unlicensed spectrum.
[0110] Optionally, in 503, the UE generates feedback information based on a format configuration indicated by the
first indication information and a channel detection result.
[0111] Step 501 to step 503 are respectively similar to step 201 to step 203, and details are not described herein again.
[0112] Optionally, in 504, the UE sends the feedback information in the unlicensed spectrum. The feedback information
includes a second bitmap.
[0113] Time duration corresponding to the second bitmap is less than a time length of the foregoing first time duration,
and the second bitmap is used to indicate only an available time unit in the first time duration rather than an unavailable
time unit in the first time duration.
[0114] Alternatively, time duration corresponding to the second bitmap is less than a time length of the foregoing first
time duration, and the second bitmap is used to indicate only an unavailable time unit in the first time duration rather
than an available time unit in the first time duration.
[0115] Alternatively, the second bitmap includes two bitmaps. One bitmap corresponds to an available time unit in the
first time duration, and the other bitmap corresponds to an unavailable time unit in the first time duration.
[0116] Alternatively, a start moment of indication information corresponding to the second bitmap is an intermediate
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moment rather than a start moment of the first indication information. The intermediate moment is an available start
moment, and the second bitmap indicates an available time unit that starts from the intermediate moment and that is in
the first time duration.
[0117] Alternatively, a start moment of indication information corresponding to the second bitmap is an intermediate
moment rather than a start moment of the first indication information. The intermediate moment is an unavailable start
moment, and the second bitmap indicates an unavailable time unit that starts from the intermediate moment and that is
in the first time duration.
[0118] In all the foregoing embodiments, a corresponding time unit may be indicated by using a bit position of 1. In
other words, that the time unit is available is indicated.
[0119] Optionally, when the feedback information includes the second bitmap, the feedback information may addition-
ally include the first indication information delivered by a network device, to ensure that a surrounding node that cannot
detect the first indication information can correspondingly learn of an available time segment of the UE based on the
feedback information. Therefore, the node is prevented from interfering with receiving of scheduled data information by
other UEs in the time segment.
[0120] Optionally, in an implementation, the feedback information may be carried in a newly defined UCI format for
sending. The feedback information in the UCI format is a reporting format specially used by the UE to feed back the
available time unit to the gNB. The format may be referred to as SFI-UCI. It may be understood that the feedback
information in the SFI-UCI format may be specially used to feed back the first indication information delivered by the
gNB in the SFI-DCI format.
[0121] Optionally, in an implementation, the UE sends the feedback information on a preset frequency domain resource
in the unlicensed spectrum. The feedback information is obtained after scrambling is performed by using a preset
identifier, and the preset identifier may be an uplink UL group common group common RNTI. The UL group common
group common RNTI is configured by the gNB via higher layer signaling. The preset frequency domain resource is also
a frequency resource that is configured by the gNB via higher layer signaling and that is used by the UE to send the
feedback information. The resource may be specific search space configured by a network device. The resource may
be specific search space configured by a network device.
[0122] Optionally, in 505, the gNB performs scheduling for data transmission of the UE based on the second bitmap
fed back by the UE.
[0123] This step 505 is similar to step 205. For descriptions of step 505, refer to the related descriptions in step 205,
and details are not described herein again.

5. The feedback information includes a level indication.

[0124] FIG. 6 is a schematic diagram of another embodiment of an information transmission method according to an
embodiment of this application.
[0125] Optionally, in 601, a gNB generates first indication information.
[0126] 602: The gNB sends the first indication information to UE in an unlicensed spectrum.
[0127] Optionally, in 603, the UE generates feedback information based on a format configuration indicated by the
first indication information and a channel detection result.
[0128] Step 601 to step 603 are respectively similar to step 201 to step 203, and details are not described herein again.
[0129] Optionally, in 604, the UE sends the feedback information in the unlicensed spectrum. The feedback information
includes a level indication.
[0130] The level indication is used to indicate a level of interference in each of the at least one time unit determined
by the UE. The level of the interference is obtained by the UE based on the channel detection result. The interference
may be from other UEs within a specific range near the UE, and the other terminals may be UEs to which another network
device belongs. Alternatively, the interference may be from another network device (including the gNB) within a specific
range near the terminal.
[0131] Optionally, the level indication may be used to indicate a first-level available/unavailable time unit and a second-
level available/unavailable time unit. The first level and the second level may be indication information of different blocking
levels that are based on detected interference severity. The first level indicates slight interference, and interference
indicated by the second level is more than that indicated by the first level but is not severe, so that the gNB can perform
corresponding scheduling based on such information.
[0132] Optionally, in an implementation, the feedback information may be carried in a newly defined UCI format for
sending. The feedback information in the UCI format is a reporting format specially used by the UE to feed back the
available time unit to the gNB. The format may be referred to as SFI-UCI. It may be understood that the feedback
information in the SFI-UCI format may be specially used to feed back the first indication information delivered by the
gNB in the SFI-DCI format.
[0133] Optionally, in an implementation, the UE sends the feedback information on a preset frequency domain resource
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in the unlicensed spectrum. The feedback information is obtained after scrambling is performed by using a preset
identifier, and the preset identifier may be an uplink UL group common group common RNTI. The UL group common
group common RNTI is configured by the gNB via higher layer signaling. The preset frequency domain resource is also
a frequency resource that is configured by the gNB via higher layer signaling and that is used by the UE to send the
feedback information. The resource may be specific search space configured by a network device. The resource may
be specific search space configured by a network device.
[0134] Optionally, in 605, the gNB performs scheduling for data transmission of the UE based on the level indication
fed back by the UE.
[0135] When load is relatively heavy, both a first-level available time domain resource and a resource that is not
completely interference-free but is not severely interfered, for example, a second-level available time domain resource,
may be selected for scheduling, and a restricted MCS is used during the scheduling; and when the load is light, only an
available resource is selected for scheduling. In other words, the first-level available time domain resource is used for
accurate scheduling.
[0136] Related descriptions of this step 605 are similar to the descriptions in step 205. For descriptions of step 605,
refer to the related descriptions in step 205, and details are not described herein again.
[0137] All related content of the steps in the method embodiment corresponding to FIG. 1 may be cited, but is not
limited to function descriptions of the gNB and the UE in FIG. 2 to FIG. 6. Details are not described herein again.
[0138] In the embodiments corresponding to FIG. 2 to FIG. 6, after the UE receives the format configuration indicated
by the first indication information sent by the gNB in the unlicensed spectrum, the UE determines the available time unit
of the UE based on the format configuration indicated by the first indication information, and further generates the
corresponding feedback information. In addition, the UE feeds back the feedback information to the gNB in the unlicensed
spectrum, so that the gNB can perform scheduling for data transmission of the terminal based on the available time unit
of the UE in the feedback information, thereby reducing incorrect scheduling by the gNB in the unlicensed spectrum
band of the 5G mobile communications system, and improving data transmission efficiency in the unlicensed spectrum
band.
[0139] In the embodiments in FIG. 2 to FIG. 6, in step 205, step 305, step 405, step 505, and step 605, the gNB
performs scheduling for data transmission of the UE based on the feedback information fed back by the UE. Based on
the time unit in the feedback information and a time unit corresponding to the format configuration indicated by the first
indication information, a specific scheduling manner may specifically include the following two data scheduling manners:
[0140] In a first data scheduling manner, when an intersection set between the format configuration of the one or more
time units in the first time duration indicated by the first indication information and a format configuration corresponding
to an available time unit of the UE in the feedback information is greater than a preset threshold, after receiving the
feedback information of the UE, the gNB performs scheduling for data transmission of the UE based on the format
configuration corresponding to the available time unit of the UE in the feedback information. It may be understood that,
in this case, signal interference from surrounding UE to the UE is relatively slight, and the gNB may directly perform
data scheduling based on the available time unit of the UE that is fed back by the UE. It also indicates that the format
configuration included in the first indication information is applicable to the UE. In this case, when the UE suffers relatively
strong signal interference from the surrounding UE, the gNB performs data scheduling in the following second data
scheduling manner.
[0141] In the second data scheduling manner, when the intersection set between the format configuration of the one
or more time units in the first time duration indicated by the first indication information and the format configuration
corresponding to the available time unit of the UE in the feedback information is less than the preset threshold, such a
case occurs in one or more feedbacks of one or more UEs. After receiving the feedback information of the UE, the gNB
delivers second indication information to the UE. The second indication information is used to indicate a format config-
uration of a time unit in third time duration. Specifically, third indication information may be an identifier of the format
configuration of the time unit in the third time duration. The third time duration is less than second time duration. A
sending time of the second indication information is a start moment of the second time duration, namely, a start moment
of a maximum channel occupancy time of the gNB, or is before a start moment of a maximum channel occupancy time
of the gNB. Optionally, if the gNB divides the maximum channel occupancy time into a preparation phase and a data
transmission phase, the sending time of the second indication information is a start moment of the data transmission
phase, or is in the preparation phase. The first indication information is sent in the preparation phase. The sending time
of the second indication information is later than a sending moment of the first indication information. Optionally, the
format configuration of the time unit in the third time duration may be determined by the gNB based on the format
configuration of the one or more time units in the first time duration and the format configuration of the available time
unit of the UE.
[0142] The second indication information may be understood as an update to the first indication information. It may
be learned from the name that the second indication information indicates a new format configuration that is different
from the format configuration indicated by the first indication information. Specifically, the update to the first indication
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information may be an update to the granularity in the available time unit fed back by the terminal. For example, scheduling
is performed in a time unit whose granularity is less than that of the time unit indicated by the first indication information.
Alternatively, the update to the first indication information may be an indication of a format configuration of the terminal
in a new time unit/time segment, so that other time domain resources are allocated to the terminal for scheduling.
[0143] The format configurations in Table 1 are used as examples. For example, the identifier carried in the first
indication information is entry index=0, indicating the format configuration 1: Y1 downlink mini-slots, Q1 OFDM symbols
in an unknown direction, and Y2 uplink mini-slots. For ease of description, it is assumed that Y1 is 2, Q1 is 0, Y2 is 2,
and a mini-sequence includes four consecutive OFDM symbols. To be specific, the format configuration indicated by
the first indication information is two downlink mini-slots and two uplink mini-slots, and the second indication information
carries indexes of two downlink mini-slots and indexes of two uplink mini-slots. The first indication information indicated
by the feedback information of the terminal indicates that: in both the two downlink mini-slots and the two downlink mini-
slots, the third OFDM symbol and the fourth OFDM symbol in the first mini-slot are available, the first OFDM symbol
and the second OFDM symbol in the second mini-slot are available, and remaining OFDM symbols are all unavailable.
In this case, the network device updates the first indication information by using a time unit that has a smaller granularity
and is indicated by the second indication information. Specifically, the format configuration indicated by the second
indication information may be four downlink OFDM symbols and four downlink OFDM symbols. The second indication
information includes indexes of the four downlink OFDM symbols and indexes of the four downlink OFDM symbols.
[0144] It should be noted that, in this application, meanings of the entry index (entry index), the identifier, and the entry
(entry) are the same, and may be replaced with each other, or may be replaced with another similar name. This is not
limited in this application.
[0145] Optionally, in an implementation, the second indication information may include the identifier of the format
configuration of the time unit in the third time duration. The identifier of the format configuration of the time unit in the
third time duration is similar to the identifier of the format configuration of the one or more time units in the first time
duration. Details are not described herein again.
[0146] The second indication information is similar to the first indication information. For other descriptions of the first
indication information, refer to the related descriptions of the first indication information in step 203. Details are not
described herein again.
[0147] In the foregoing embodiment, in the data preparation phase, the gNB indicates a time domain structure con-
figuration or an SFI format configuration in a transmission direction to the UE by using the first indication information,
and the UE determines an available time unit/time segment based on the time domain structure configuration or the SFI
format configuration delivered by the gNB. In this way, the terminal learns of the time domain resource in the data
transmission phase in advance, so that the UE does not need to perform continuous monitoring on the time domain
resource, where the continuous monitoring causes a waste of energy. Therefore, energy of the UE is saved.
[0148] Further, after the gNB learns of the available time unit reported by the UE, the gNB may perform proper
scheduling based on the available time domain resource fed back by the UE, to avoid incorrect scheduling and reduce
signal interference from another UE and another network device.
[0149] It should be noted that in all embodiments of this application, names of the messages between the communi-
cations devices or names of parameters in the messages are merely examples, and may also be other names during
specific implementation. For example, an update message may also be referred to as an indication message, an identifier
may also be referred to as an index, and detection may also be referred to as measurement. A general description is
provided herein, and this is not specifically limited in the embodiments of this application.
[0150] To facilitate understanding of the information transmission method in the embodiments of this application, the
following describes the information transmission method in the embodiments of this application in detail with reference
to a specific application scenario diagram.
[0151] FIG. 7 is a schematic diagram of a scenario in which UEs interfere with each other according to an embodiment
of this application.
[0152] As shown in FIG. 7, a gNB 1, gNB 2, gNB 3, UE 1, UE 2, and UE 3 are included. The gNB 1 is a base station
that provides a network service for the UE 1, the gNB 2 is a base station that provides a network service for the UE 2,
and the gNB 3 is a base station that provides a network service for the UE 3. The UE 1 is not only in coverage of the
UE 2 but also in coverage of the UE 3. In other words, the UE 1 is interfered by both the UE 2 and the UE 3.
[0153] FIG. 8 is a schematic diagram of an SFI indicator of mutual interference between UEs according to an embod-
iment of this application.
[0154] As shown in FIG. 8, a bold solid arrow represents a COT in which a gNB indicates UE to send data, and a bold
dashed arrow represents a COT in which the gNB indicates the UE to receive data, a normal solid arrow of the UE 2
represents a time segment (namely, the time segment 5 in FIG. 8) that is determined by the UE 2 based on a channel
detection result and an SFI indicated by the gNB 2 and that can be used by the UE 2 for uplink transmission, and a
normal solid arrow of the UE 3 represents a time segment (namely, the time segment 6 in FIG. 8) that is determined by
the UE 3 based on channel detection and an SFI indicated by the gNB 3 and that can be used by the UE 3 for downlink
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transmission. The gNB 1 delivers an SFI indicator to the UE 1. The SFI indicates that the UE 1 performs downlink data
transmission in two consecutive time segments 1 and 2, and performs uplink data transmission in two consecutive time
segments 3 and 4. The UE 1 is interfered by both the UE 2 and the UE 3. The UE 2 needs to perform uplink data
transmission in the time segment 5, and this causes interference to downlink data transmission performed by the UE 1
in the time segment 1. Consequently, the time segment 1 is unavailable. The UE 3 needs to perform downlink data
transmission in the time segment 6, and this causes interference to uplink data transmission performed by the UE 1 in
the time segment 3. Consequently, the time segment 3 is unavailable. Therefore, the UE 1 finally determines the time
segment 2 and the time segment 4 in the SFI indicator delivered by the gNB 1 as available time segments of the UE 1,
generates corresponding feedback information, and reports the feedback information to the gNB 1.
[0155] The foregoing mainly describes, in terms of interaction between various communications devices, the solutions
provided in the embodiments of this application. It may be understood that to implement the foregoing functions, the
foregoing network device and terminal include corresponding hardware structures and/or software modules for imple-
menting the functions. A person skilled in the art should easily be aware that, in combination with modules and algorithm
steps of the examples described in the embodiments disclosed in this specification, this application may be implemented
by hardware or a combination of hardware and computer software. Whether a function is performed by hardware or
hardware driven by computer software depends on particular applications and design constraints of the technical solu-
tions. A person skilled in the art may use different methods to implement the described functions for each particular
application, but it should not be considered that the implementation goes beyond the scope of this application.
[0156] From a perspective of a hardware structure, the network device 101 or the terminal 102 in FIG. 1 may be
implemented by a physical device, may be implemented jointly by a plurality of physical devices, or may be a logical
function module inside a physical device. This is not specifically limited in the embodiments of this application.
[0157] For example, the network device 101 or the terminal 102 in FIG. 1 may be implemented by a communications
device in FIG. 9. FIG. 9 is a schematic diagram of a hardware structure of a communications device according to an
embodiment of this application. The communications device 900 includes at least one processor 901, a communications
line 902, a memory 903, and at least one communications interface 904.
[0158] The processor 901 may be a general-purpose central processing unit (central processing unit, CPU), a micro-
processor, an application-specific integrated circuit (application-specific integrated circuit, server IC), or one or more
integrated circuits configured to control program execution of the solutions of this application.
[0159] The communications line 902 may include a path for transmitting information between the foregoing components.
[0160] The communications interface 904 is an apparatus using any transceiver, and is configured to communicate
with another device or communications network such as the Ethernet, a radio access network (radio access network,
RAN), or a wireless local area network (wireless local area networks, WLAN).
[0161] The memory 903 may be a read-only memory (read-only memory, ROM) or another type of static storage
device that can store static information and an instruction, or a random access memory (random access memory, RAM)
or another type of dynamic storage device that can store information and an instruction, or may be an electrically erasable
programmable read-only memory (electrically erasable programmable read-only memory, EEPROM), a compact disc
read-only memory (compact disc read-only memory, CD-ROM) or another compact disc storage, an optical disc storage
(including a compressed optical disc, a laser disc, an optical disc, a digital versatile disc, a Bluray disc, or the like), a
magnetic disk storage medium or another magnetic storage device, or any other medium that can be used to carry or
store expected program code in a form of an instruction or a data structure and that can be accessed by a computer,
but is not limited thereto. The memory may exist independently, and is connected to the processor through the commu-
nications line 902. The memory may alternatively be integrated with the processor.
[0162] The memory 903 is configured to store a computer execution instruction for executing the solutions in this
application, and the processor 901 controls execution of the computer execution instruction. The processor 901 is
configured to execute the computer execution instruction stored in the memory 903, to implement the information trans-
mission method provided in the foregoing embodiments of this application.
[0163] Optionally, the computer execution instruction in this embodiment of this application may also be referred to
as application program code. This is not specifically limited in this embodiment of this application.
[0164] During specific implementation, in an embodiment, the processor 901 may include one or more CPUs, for
example, a CPU 0 and a CPU 1 in FIG. 8.
[0165] During specific implementation, in an embodiment, the communications device 900 may include a plurality of
processors, for example, the processor 901 and a processor 908 in FIG. 9. Each of the processors may be a single-
core (single-CPU) processor or a multi-core (multi-CPU) processor. The processor herein may be one or more devices,
circuits, and/or processing cores for processing data (for example, a computer program instruction).
[0166] During specific implementation, in an embodiment, the communications device 900 may further include an
output device 905 and an input device 906. The output device 905 communicates with the processor 901, and may
display information in a plurality of manners. For example, the output device 905 may be a liquid crystal display (liquid
crystal display, LCD), a light emitting diode (light emitting diode, LED) display device, a cathode ray tube (cathode ray
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tube, CRT) display device, a projector (projector), or the like. The input device 906 communicates with the processor
901, and may receive an input of a user in a plurality of manners. For example, the input device 906 may be a mouse,
a keyboard, a touchscreen device, a sensing device, or the like.
[0167] The communications device 900 may be a general-purpose device or a dedicated device. During specific
implementation, the communications device 900 may be a desktop computer, a portable computer, a network server,
a palmtop computer (personal digital assistant, PDA), a mobile phone, a tablet computer, a wireless terminal device, an
embedded device, or a device with a structure similar to the structure in FIG. 8. A type of the communications device
900 is not limited in this embodiment of this application.
[0168] In the embodiments of this application, function modules of the network device and terminal may be divided
based on the foregoing method examples. For example, each function module may be obtained through division based
on each corresponding function, or two or more functions may be integrated into one processing module. The integrated
module may be implemented in a form of hardware, or may be implemented in a form of a software function module. It
should be noted that module division in the embodiments of this application is an example, and is merely a logical function
division. During actual implementation, another division manner may be used.
[0169] For example, if the function modules are divided through integration, FIG. 10 is a schematic structural diagram
of a network device.
[0170] As shown in FIG. 10, the network device 100 includes a sending module 1001. The sending module 1001 is
configured to send first indication information to a terminal. The first indication information is used to indicate a format
configuration of one or more time units in first time duration, the format configuration is a time domain structure config-
uration of the one or more time units in a transmission direction, the first time duration is not greater than second time
duration, and the second time duration is a channel occupancy time of the network device. Optionally, the second time
duration may be a maximum channel occupancy time of the network device, or may be an occupancy time less than a
maximum occupancy time of the network device. This is not limited in this application.
[0171] Optionally, in an example, the network device 100 further includes a processing module 1002. The processing
module 1002 is configured to generate the first indication information.
[0172] Optionally, in an example, the network device 100 further includes a receiving module 1003. The receiving
module 1003 is configured to receive feedback information sent by the terminal. The feedback information is used to
indicate at least one time unit determined by the terminal, and the at least one time unit determined by the terminal is
determined based on the format configuration indicated by the first indication information.
[0173] That the at least one time unit determined by the terminal is determined based on the format configuration
indicated by the first indication information may be understood as that the feedback information indicates at least one
available or allowed time unit of the terminal. The at least one time unit is determined based on the format configuration
indicated by the first indication information, the at least one time unit corresponds to the format configuration indicated
by the first indication information, the at least one time unit meets the format configuration indicated by the first indication
information, or a format configuration of the at least one time unit is a subset of the format configuration indicated by the
first indication information.
[0174] Optionally, in an example, the transmission direction includes at least one of the following: an uplink transmission
direction, a downlink transmission direction, and an unknown transmission direction; the format configuration of the one
or more time units in the first time duration includes: a quantity of all time units that are in the first time duration and
arranged in chronological order and a transmission direction of each time unit; and the time unit includes at least one
of the following: a subframe, a mini-subframe, a slot, a mini-slot, and an orthogonal frequency division multiplexing symbol.
[0175] Optionally, in an example, the first indication information includes an identifier of the format configuration of the
one or more time units in the first time duration.
[0176] Optionally, in an example, the feedback information includes an indication bit and at least one time segment.
The indication bit is used to indicate that the first time segment in the at least one time segment is available or unavailable.
When the at least one time segment is two or more time segments, the time segments in the at least one time segment
are alternately available or unavailable. Alternatively, the feedback information includes indication information of the
time unit determined by the terminal. The indication information of the time unit determined by the terminal includes an
identifier of the format configuration of the time unit determined by the terminal. Alternatively, the feedback information
includes indication information of time duration determined by the terminal. The indication information of the time duration
determined by the terminal includes a start moment and duration of the time duration determined by the terminal.
Alternatively, the feedback information includes a first bitmap. Time duration corresponding to the first bitmap is equal
to the first time duration, and the first bitmap is used to indicate whether each time unit in the first time duration is available
or unavailable. Alternatively, the feedback information includes a second bitmap. Time duration corresponding to the
second bitmap is less than the first time duration, and the second bitmap is used to indicate only an available time unit
in the first time duration. Alternatively, the feedback information includes a level indication. The level indication is used
to indicate a level of interference in each of the at least one time unit determined by the terminal, and the level of the
interference is determined by the terminal based on a channel detection result.
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[0177] Optionally, in an example, the sending module 1001 is further configured to send second indication information
to the terminal. The second indication information is used to indicate a format configuration of a time unit in third time
duration, the format configuration of the time unit in the third time duration is different from the format configuration of
the one or more time units in the first time duration, and the third time duration is not greater than the second time duration.
[0178] Optionally, in an example, the receiving module 1003 is specifically configured to receive the feedback infor-
mation on a preset frequency resource. The feedback information is scrambled by using a group common identifier.
[0179] FIG. 11 is a schematic structural diagram of a terminal.
[0180] As shown in FIG. 11, the terminal 110 includes a receiving module 1101. The receiving module 1101 is configured
to receive first indication information sent by a network device. The first indication information is used to indicate a format
configuration of one or more time units in first time duration, the format configuration is a time domain structure config-
uration corresponding to the one or more time units, the first time duration is not greater than second time duration, and
the second time duration is a channel occupancy time of the network device. Optionally, the second time duration may
be a maximum channel occupancy time of the network device, or may be an occupancy time less than a maximum
occupancy time of the network device. This is not limited in this application.
[0181] Optionally, in an example, the terminal 110 further includes a sending module 1103. The sending module 1103
is configured to send feedback information. The feedback information is used to indicate at least one time unit determined
by the terminal, and the at least one time unit determined by the terminal is determined based on the format configuration
indicated by the first indication information.
[0182] That the at least one time unit determined by the terminal is determined based on the format configuration
indicated by the first indication information may be understood as that the feedback information indicates at least one
available or allowed time unit of the terminal. The at least one time unit is determined based on the format configuration
indicated by the first indication information, the at least one time unit corresponds to the format configuration indicated
by the first indication information, the at least one time unit meets the format configuration indicated by the first indication
information, or a format configuration of the at least one time unit is a subset of the format configuration indicated by the
first indication information.
[0183] Optionally, in an example, the transmission direction includes at least one of the following: an uplink transmission
direction, a downlink transmission direction, and an unknown transmission direction; the format configuration of the one
or more time units in the first time duration includes: a quantity of all time units that are in the first time duration and
arranged in chronological order and a transmission direction of each time unit; and the time unit includes at least one
of the following: a subframe, a mini-subframe, a slot, a mini-slot, and an orthogonal frequency division multiplexing symbol.
[0184] Optionally, in an example, the first indication information includes an identifier of the format configuration of the
one or more time units in the first time duration.
[0185] Optionally, in an example, the feedback information includes an indication bit and at least one time segment.
The indication bit is used to indicate that the first time segment in the at least one time segment is available or unavailable.
When the at least one time segment is two or more time segments, the time segments in the at least one time segment
are alternately available or unavailable. Alternatively, the feedback information includes indication information of the
time unit determined by the terminal. The indication information of the time unit determined by the terminal includes an
identifier of the format configuration of the time unit determined by the terminal. Alternatively, the feedback information
includes indication information of time duration determined by the terminal. The indication information of the time duration
determined by the terminal includes a start moment and duration of the time duration determined by the terminal.
Alternatively, the feedback information includes a first bitmap. Time duration corresponding to the first bitmap is equal
to the first time duration, and the first bitmap is used to indicate whether each time unit in the first time duration is available
or unavailable. Alternatively, the feedback information includes a second bitmap. Time duration corresponding to the
second bitmap is less than the first time duration, and the second bitmap is used to indicate only an available time unit
in the first time duration. Alternatively, the feedback information includes a level indication. The level indication is used
to indicate a level of interference in the time unit determined by the terminal, and the level of the interference is determined
by the terminal based on a channel detection result.
[0186] Optionally, in an example, the receiving module 1101 is further configured to receive second indication infor-
mation sent by the network device. The second indication information is used to indicate a format configuration of a time
unit in third time duration, the format configuration of the time unit in the third time duration is different from the format
configuration of the one or more time units in the first time duration, and the third time duration is not greater than the
second time duration.
[0187] Optionally, in an example, the terminal 110 further includes a processing module 1102. The processing module
1102 is configured to generate the feedback information based on the format configuration of the one or more time units
in the first time duration and a channel detection result. The sending module 1103 is specifically configured to send the
feedback information on a preset frequency resource. The feedback information is scrambled by using a group common
identifier.
[0188] All related content of the steps in the foregoing method embodiments may be cited in function descriptions of
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a corresponding function module, and details are not described herein again.
[0189] In the embodiments corresponding to FIG. 10 and FIG. 11, the network device 100 and the terminal 110 are
presented with the function modules implemented through integration.
[0190] The "module" herein may be an application-specific integrated circuit (application-specific integrated circuit,
ASIC), a circuit, a processor and a memory for executing one or more software or firmware programs, an integrated
logic circuit, and/or another device that can provide the foregoing function. In a simple embodiment, a person skilled in
the art may figure out that the network device 100 or the terminal 110 may be in the form shown in FIG. 9.
[0191] For example, the processor 901 in FIG. 9 may invoke the computer execution instruction stored in the memory
903, to enable the network device 100 and the terminal 110 to perform the information transmission methods in the
foregoing method embodiments.
[0192] Specifically, functions/implementation processes of the sending module 1001, the processing module 1002,
and the receiving module 1003 in FIG. 10, and the receiving module 1101, the processing module 1102, and the sending
module 1103 in FIG. 11 may be implemented by the processor 901 in FIG. 9 by invoking the computer execution
instruction stored in the memory 903. Alternatively, functions/implementation processes of the processing module 1002
in FIG. 10 and the processing module 1102 in FIG. 11 may be implemented by the processor 901 in FIG. 9 by invoking
the computer execution instruction stored in the memory 903, and functions/implementation processes of the sending
module 1001 and receiving module 1003 in FIG. 10 and the receiving module 1101 and sending module 1103 in FIG.
11 may be implemented through the communications interface 904 in FIG. 9.
[0193] The network device and the terminal provided in the embodiments of this application may be configured to
perform the foregoing information transmission methods. Therefore, for technical effects that can be obtained by the
network device and the terminal, refer to the foregoing method embodiments. Details are not described herein again.
[0194] In the foregoing embodiments, the network device and the terminal are presented with the function modules
implemented through integration. Certainly, each function module of the network device and terminal may be obtained
through division based on each function in the embodiments of this application. This is not specifically limited in the
embodiments of this application.
[0195] Optionally, an embodiment of this application provides a chip system. The chip system includes a processor,
configured to support a network device or a terminal in implementing the foregoing information transmission method. In
a possible design, the chip system further includes a memory. The memory is configured to store a program instruction
and data that are necessary for the network device or terminal. The chip system may include a chip, or may include a
chip and another discrete device. This is not specifically limited in this embodiment of this application.
[0196] All or some of the foregoing embodiments may be implemented by using software, hardware, firmware, or any
combination thereof. When being implemented by using the software, all or some of the embodiments may be imple-
mented in a form of a computer program product.
[0197] The computer program product includes one or more computer instructions. When the computer program
instructions are loaded and executed on a computer, the procedures or functions according to the embodiments of this
application are all or partially generated. The computer may be a general-purpose computer, a special-purpose computer,
a computer network, or another programmable apparatus. The computer instructions may be stored in a computer-
readable storage medium or may be transmitted from a computer-readable storage medium to another computer-readable
storage medium. For example, the computer instructions may be transmitted from a website, computer, server, or data
center to another website, computer, server, or data center in a wired (for example, a coaxial cable, an optical fiber, or
a digital subscriber line (DSL)) or wireless (for example, infrared, radio, or microwave) manner. The computer-readable
storage medium may be any usable medium accessible by a computer, or a data storage device, such as a server or a
data center, integrating one or more usable media. The usable medium may be a magnetic medium (for example, a
floppy disk, a hard disk, or a magnetic tape), an optical medium (for example, a DVD), a semiconductor medium (for
example, a solid-state drive Solid State Disk (SSD)), or the like.
[0198] A person of ordinary skill in the art may understand that all or some of the steps of the methods in the embodiments
may be implemented by a program instructing relevant hardware. The program may be stored in a computer-readable
storage medium. The storage medium may include a ROM, a RAM, a magnetic disk, an optical disc, or the like.
[0199] The information transmission method and the related apparatus provided in the embodiments of this application
are described in detail above. The principles and implementations of the present invention are described herein through
specific examples. The descriptions about the embodiments of this application are merely provided to help understand
the methods and core ideas of this application. In addition, a person of ordinary skill in the art can make variations and
modifications to the specific implementations and application scopes based on the ideas of this application. Therefore,
the content of this specification shall not be construed as a limitation on this application.
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Claims

1. An information transmission method, comprising:
sending first indication information to a terminal, wherein the first indication information is used to indicate a format
configuration of one or more time units in first time duration, the format configuration is a time domain structure
configuration of the one or more time units in a transmission direction, the first time duration is not greater than
second time duration, and the second time duration is a channel occupancy time of a network device.

2. The method according to claim 1, wherein after the first indication information is sent to the terminal, the method
further comprises:
receiving feedback information sent by the terminal, wherein the feedback information is used to indicate one or
more time units determined by the terminal, and the one or more time units are determined based on the format
configuration indicated by the first indication information.

3. The method according to claim 1 or 2, wherein
the transmission direction comprises at least one of the following: an uplink transmission direction, a downlink
transmission direction, and an unknown transmission direction; the format configuration of the one or more time
units in the first time duration comprises: a quantity of all time units that are in the first time duration and arranged
in chronological order and a transmission direction of each time unit; and the time unit comprises at least one of the
following: a subframe, a mini-subframe, a slot, a mini-slot, and an orthogonal frequency division multiplexing symbol.

4. The method according to any one of claims 1 to 3, wherein the first indication information comprises an identifier of
the format configuration of the one or more time units in the first time duration, and there is a correspondence
between the identifier of the format configuration of the one or more time units in the first time duration and the
format configuration of the one or more time units in the first time duration.

5. The method according to claim 2, wherein
the feedback information comprises an indication bit (or indicator bit) and at least one time segment (or time peri-
od/interval), wherein the indication bit is used to indicate that the first time segment in the at least one time segment
is available or unavailable, and when the at least one time segment is two or more time segments, the time segments
in the at least one time segment are alternately available or unavailable;
the feedback information comprises indication information of the one or more time units determined by the terminal,
and the indication information of the one or more time units determined by the terminal comprises an identifier of a
format configuration of the one or more time units determined by the terminal;
the feedback information comprises indication information of time duration determined by the terminal, and the
indication information of the time duration determined by the terminal comprises a start moment and duration that
are of the time duration determined by the terminal;
the feedback information comprises a first bitmap, wherein time duration corresponding to the first bitmap is equal
to the first time duration, and the first bitmap is used to indicate whether each time unit in the first time duration is
available or unavailable;
the feedback information comprises a second bitmap, wherein time duration corresponding to the second bitmap
is less than the first time duration, and the second bitmap is used to indicate only an available time unit in the first
time duration; or
the feedback information comprises a level indication, wherein the level indication is used to indicate a level of
interference to each of the at least one time unit determined by the terminal, and the level of the interference is
determined by the terminal based on a channel detection result.

6. The method according to claim 2 or 5, wherein after the feedback information sent by the terminal is received, the
method further comprises:
sending second indication information to the terminal, wherein the second indication information is used to indicate
a format configuration of a time unit in third time duration, the format configuration of the time unit in the third time
duration is different from the format configuration of the one or more time units in the first time duration, and the
third time duration is not greater than the second time duration.

7. The method according to claim 2, 5, or 6, wherein the receiving feedback information sent by the terminal comprises:
receiving the feedback information on a preset frequency resource, wherein the feedback information is scrambled
by using a group common identifier.
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8. An information transmission method, comprising:
receiving first indication information sent by a network device, wherein the first indication information is used to
indicate a format configuration of one or more time units in first time duration, the format configuration is a time
domain structure configuration of the one or more time units in a transmission direction, the first time duration is not
greater than second time duration, and the second time duration is a channel occupancy time of the network device.

9. The information transmission method according to claim 8, wherein after the first indication information sent by the
network device is received, the method further comprises:
sending feedback information, wherein the feedback information is used to indicate one or more time units determined
by a terminal, and the one or more time units are determined based on the format configuration indicated by the
first indication information.

10. The method according to claim 8 or 9, wherein
the transmission direction comprises at least one of the following: an uplink transmission direction, a downlink
transmission direction, and an unknown transmission direction; the format configuration of the one or more time
units in the first time duration comprises: a quantity of all time units that are in the first time duration and arranged
in chronological order and a transmission direction of each time unit; and the time unit comprises at least one of the
following: a subframe, a mini-subframe, a slot, a mini-slot, and an orthogonal frequency division multiplexing symbol.

11. The method according to any one of claims 8 to 10, wherein the first indication information comprises an identifier
of the format configuration of the one or more time units in the first time duration, and there is a correspondence
between the identifier of the format configuration of the one or more time units in the first time duration and the
format configuration of the one or more time units in the first time duration.

12. The method according to claim 9, wherein
the feedback information comprises an indication bit and at least one time segment, wherein the indication bit is
used to indicate that the first time segment in the at least one time segment is available or unavailable, and when
the at least one time segment is two or more time segments, the time segments in the at least one time segment
are alternately available or unavailable;
the feedback information comprises indication information of the one or more time units determined by the terminal,
and the indication information of the one or more time units determined by the terminal comprises an identifier of a
format configuration of the one or more time units determined by the terminal;
the feedback information comprises indication information of time duration determined by the terminal, and the
indication information of the time duration determined by the terminal comprises a start moment and duration that
are of the time duration determined by the terminal;
the feedback information comprises a first bitmap, wherein time duration corresponding to the first bitmap is equal
to the first time duration, and the first bitmap is used to indicate whether each time unit in the first time duration is
available or unavailable;
the feedback information comprises a second bitmap, wherein time duration corresponding to the second bitmap
is less than the first time duration, and the second bitmap is used to indicate only an available time unit in the first
time duration; or
the feedback information comprises a level indication, wherein the level indication is used to indicate a level of
interference to the one or more time units determined by the terminal, and the level of the interference is determined
by the terminal based on a channel detection result.

13. The method according to claim 9 or 12, wherein after the feedback information is sent, the method further comprises:
receiving second indication information sent by the network device, wherein the second indication information is
used to indicate a format configuration of a time unit in third time duration, the format configuration of the time unit
in the third time duration is different from the format configuration of the one or more time units in the first time
duration, and the third time duration is not greater than the second time duration.

14. The method according to claim 9, 12, or 13, wherein the method further comprises:
sending the feedback information on a preset frequency resource, wherein the feedback information is scrambled
by using a group common identifier.

15. A network device, comprising:
a sending module, configured to send first indication information to a terminal, wherein the first indication information
is used to indicate a format configuration of one or more time units in first time duration, the format configuration is
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a time domain structure configuration of the one or more time units in a transmission direction, the first time duration
is not greater than second time duration, and the second time duration is a channel occupancy time of a network
device.

16. The network device according to claim 15, wherein the network device further comprises:
a receiving module, configured to receive feedback information sent by the terminal, wherein the feedback information
is used to indicate one or more time units determined by the terminal, and the one or more time units are determined
based on the format configuration indicated by the first indication information.

17. The network device according to claim 15 or 16, wherein
the transmission direction comprises at least one of the following: an uplink transmission direction, a downlink
transmission direction, and an unknown transmission direction; the format configuration of the one or more time
units in the first time duration comprises: a quantity of all time units that are in the first time duration and arranged
in chronological order and a transmission direction of each time unit; and the time unit comprises at least one of the
following: a subframe, a mini-subframe, a slot, a mini-slot, and an orthogonal frequency division multiplexing symbol.

18. The network device according to any one of claims 15 to 17, wherein the first indication information comprises an
identifier of the format configuration of the one or more time units in the first time duration, and there is a corre-
spondence between the identifier of the format configuration of the one or more time units in the first time duration
and the format configuration of the one or more time units in the first time duration.

19. The network device according to claim 16, wherein
the feedback information comprises an indication bit and at least one time segment, wherein the indication bit is
used to indicate that the first time segment in the at least one time segment is available or unavailable, and when
the at least one time segment is two or more time segments, the time segments in the at least one time segment
are alternately available or unavailable;
the feedback information comprises indication information of the one or more time units determined by the terminal,
and the indication information of the one or more time units determined by the terminal comprises an identifier of a
format configuration of the one or more time units determined by the terminal;
the feedback information comprises indication information of time duration determined by the terminal, and the
indication information of the time duration determined by the terminal comprises a start moment and duration that
are of the time duration determined by the terminal;
the feedback information comprises a first bitmap, wherein time duration corresponding to the first bitmap is equal
to the first time duration, and the first bitmap is used to indicate whether each time unit in the first time duration is
available or unavailable;
the feedback information comprises a second bitmap, wherein time duration corresponding to the second bitmap
is less than the first time duration, and the second bitmap is used to indicate only an available time unit in the first
time duration; or
the feedback information comprises a level indication, wherein the level indication is used to indicate a level of
interference to each of the at least one time unit determined by the terminal, and the level of the interference is
determined by the terminal based on a channel detection result.

20. The network device according to claim 16 or 19, wherein
the sending module is further configured to send second indication information to the terminal, wherein the second
indication information is used to indicate a format configuration of a time unit in third time duration, the format
configuration of the time unit in the third time duration is different from the format configuration of the one or more
time units in the first time duration, and the third time duration is not greater than the second time duration.

21. The network device according to claim 16, 19, or 20, wherein
the receiving module is further configured to receive the feedback information on a preset frequency resource,
wherein the feedback information is scrambled by using a group common identifier.

22. A terminal, comprising:
a receiving module, configured to receive first indication information sent by a network device, wherein the first
indication information is used to indicate a format configuration of one or more time units in first time duration, the
format configuration is a time domain structure configuration of the one or more time units in a transmission direction,
the first time duration is not greater than second time duration, and the second time duration is a channel occupancy
time of the network device.
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23. The terminal according to claim 22, wherein the terminal further comprises:
a sending module, configured to send feedback information, wherein the feedback information is used to indicate
one or more time units determined by the terminal, and the one or more time units are determined based on the
format configuration indicated by the first indication information.

24. The terminal according to claim 22 or 23, wherein
the transmission direction comprises at least one of the following: an uplink transmission direction, a downlink
transmission direction, and an unknown transmission direction; the format configuration of the one or more time
units in the first time duration comprises: a quantity of all time units that are in the first time duration and arranged
in chronological order and a transmission direction of each time unit; and the time unit comprises at least one of the
following: a subframe, a mini-subframe, a slot, a mini-slot, and an orthogonal frequency division multiplexing symbol.

25. The terminal according to any one of claims 22 to 24, wherein the first indication information comprises an identifier
of the format configuration of the one or more time units in the first time duration, and there is a correspondence
between the identifier of the format configuration of the one or more time units in the first time duration and the
format configuration of the one or more time units in the first time duration.

26. The terminal according to claim 23, wherein
the feedback information comprises an indication bit and at least one time segment, wherein the indication bit is
used to indicate that the first time segment in the at least one time segment is available or unavailable, and when
the at least one time segment is two or more time segments, the time segments in the at least one time segment
are alternately available or unavailable;
the feedback information comprises indication information of the one or more time units determined by the terminal,
and the indication information of the one or more time units determined by the terminal comprises an identifier of a
format configuration of the one or more time units determined by the terminal;
the feedback information comprises indication information of time duration determined by the terminal, and the
indication information of the time duration determined by the terminal comprises a start moment and duration that
are of the time duration determined by the terminal;
the feedback information comprises a first bitmap, wherein time duration corresponding to the first bitmap is equal
to the first time duration, and the first bitmap is used to indicate whether each time unit in the first time duration is
available or unavailable;
the feedback information comprises a second bitmap, wherein time duration corresponding to the second bitmap
is less than the first time duration, and the second bitmap is used to indicate only an available time unit in the first
time duration; or
the feedback information comprises a level indication, wherein the level indication is used to indicate a level of
interference to the one or more time units determined by the terminal, and the level of the interference is determined
by the terminal based on a channel detection result.

27. The terminal according to claim 23 or 26, wherein
the receiving module is further configured to receive second indication information sent by the network device,
wherein the second indication information is used to indicate a format configuration of a time unit in third time
duration, the format configuration of the time unit in the third time duration is different from the format configuration
of the one or more time units in the first time duration, and the third time duration is not greater than the second
time duration.

28. The terminal according to claim 23, 26, or 27, wherein
the sending module is further configured to send the feedback information on a preset frequency resource, wherein
the feedback information is scrambled by using a group common identifier.

29. A readable storage medium, configured to store an instruction, wherein when the instruction is executed, the method
according to any one of claims 1 to 7 is implemented.

30. A readable storage medium, configured to store an instruction, wherein when the instruction is executed, the method
according to any one of claims 8 to 14 is implemented.

31. A communications apparatus, comprising a processor and a memory, wherein
the memory is configured to store a computer execution instruction; and
the processor is configured to execute the computer execution instruction stored in the memory, to enable the
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communications apparatus to perform the method according to any one of claims 1 to 7.

32. A communications apparatus, comprising a processor and a memory, wherein
the memory is configured to store a computer execution instruction; and
the processor is configured to execute the computer execution instruction stored in the memory, to enable the
communications apparatus to perform the method according to any one of claims 8 to 14.
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