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(57) ABSTRACT

The present invention discloses an uplink transmission
method, a base station, and a terminal device, to implement
uplink multiuser scheduling and multiuser resource multi-
plexing, and save resources. The method in embodiments of
the present invention includes: obtaining, by a base station,
first configuration information and instruction information,
where the first configuration information is channel conten-
tion configuration information before uplink data is sent, the
instruction information is information that instructs a termi-
nal device to send a channel occupancy indication signal,
and the channel occupancy indication signal is used to
indicate that a current channel belongs to a radio access
technology user; and sending, by the base station, the first
configuration information and the instruction information to
the terminal device, so that the terminal device sends the
channel occupancy indication signal based on the first
configuration information and the instruction information.

A terminal device receives first configuration information and
instruction information that are sent by a base station, where the first
configuration information and the instruction information are
information obtained by the base station, the first configuration
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information is channel contention configuration information before
uplink data is sent, the instruction information is information that
instructs the terminal device to send a channel occupancy indication
signal, and the channel occupancy indication signal is used to indicate
that a current channel belongs to a radio access technology user

The terminal device sends the channel occupancy indication signal
based on the first configuration information and the instruction
information
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A base station obtains first configuration information and instruction

contention configuration information before uplink data is sent, the
instruction information is information that instructs a terminal device to
send a channel occupancy indication signal, and the channel occupancy
indication signal is used to indicate that a current channel belongs to a
radio access technology user

instruction information to the terminal device, so that the terminal
device sends the channel occupancy indication signal based on the first
configuration information and the instruction information

FIG. 1

information, where the first configuration information is channel /— 101

The base station sends the first configuration information and the / 102

A base station obtains first configuration information and instruction
information, where the first configuration information is channel
contention configuration information before uplink data is sent, the
instruction information is information that instructs a terminal device to
send a channel occupancy indication signal, and the channel occupancy
indication signal is used to indicate that a current channel belongs to a
radio access technology user
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The base station sends duration information of a channel contention time in
the first configuration information to the terminal device in a unicast or
broadcast manner by using an RRC message, and sends time domain
location information of the channel contention time in the first
configuration information and instruction information to the terminal
device in a unicast or broadcast manner by using a physical layer message
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information, where the configuration information is channel
contention configuration information before uplink data is sent, and
the instruction information is information that instructs a terminal
device not to send a signal

A base station obtains configuration information and instruction /7 301

The base station sends the configuration information and the /7 302
instruction information to the terminal device, so that the terminal
device does not send the signal based on the configuration
information and the instruction information

FIG. 3

A terminal device receives first configuration information and
instruction information that are sent by a base station, where the first
configuration information and the instruction information are 401
information obtained by the base station, the first configuration /7
information is channel contention configuration information before
uplink data is sent, the instruction information is information that
instructs the terminal device to send a channel occupancy indication
signal, and the channel occupancy indication signal is used to indicate
that a current channel belongs to a radio access technology user

402
The terminal device sends the channel occupancy indication signal |/
based on the first configuration information and the instruction
information

FIG. 4
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A terminal device receives configuration information and instruction
information that are sent by a base station, where the configuration
information and the instruction information are information obtained
by the base station, the configuration information is channel
contention configuration information before uplink data is sent, and
the instruction information is information that instructs the terminal
device not to send a signal

ﬁ 501

The terminal device does not send the signal based on the
configuration information and the instruction information
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UPLINK TRANSMISSION METHOD, BASE
STATION, AND TERMINAL DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2016/072717, filed on Jan. 29,
2016, the disclosure of which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of com-
munications technologies, and in particular, to an uplink
transmission method, a base station, and a terminal device.

BACKGROUND

[0003] To resist multipath interference and reduce inters-
ymbol interference, a cyclic prefix (English full name:
Cyclic prefix, CP for short) is introduced to Long Term
Evolution (English full name: Long Term Evolution, LTE
for short). It needs to be ensured that data sent by all terminal
devices in an orthogonal frequency division multiplexing
(English full name: Orthogonal Frequency Division multi-
plexing, OFDM for short) symbol is within a CP range when
arriving at a base station. Otherwise, the base station cannot
successfully demodulate the data. In an unlicensed spectrum
cell and/or a cell on which clear channel assessment (Eng-
lish full name: Clear Channel Assessment, CCA for short)
detection needs to be performed before data sending, a listen
before talk (English full name: Listen before talk, LBT for
short) process needs to be complete before the base station
sends downlink data or the terminal device sends uplink
data. If the LBT is successful, the data is successfully sent;
otherwise, the data cannot be sent. The so-called LBT
process is that CCA detection needs to be performed before
a base station or a terminal device sends data. If detected
energy is less than a specific threshold, a channel is consid-
ered as idle, and the data can be sent. Otherwise, the channel
is considered as busy, and the data cannot be sent.

[0004] Currently, in an unlicensed spectrum cell and/or a
cell on which CCA detection needs to be performed before
data sending, data is usually sent by using Wireless Fidelity
(English full name: Wireless Fidelity, WIFI for short), and a
channel is used by one terminal device at a time.

[0005] However, channel resources of fixed bandwidths
are preempted in the LBT process, and an LBT mechanism
automatically determines that these channel resources can be
occupied only by one node. However, LTE is based on
multiuser scheduling. Each time a subframe is scheduled, a
plurality of UEs are scheduled in this subframe. Apparently,
in the existing solution, a base station cannot perform
simultaneous uplink multiuser scheduling and multiuser
resource multiplexing. In addition, the terminal device in the
existing solution cannot start or continue an LBT process
until sending of data in a previous subframe is complete, and
the LBT process requires a longer time than a CP length.
Consequently, the base station cannot successfully demodu-
late the data, and data in one timeslot is wasted. One timeslot
includes six or seven symbols. Therefore, the existing solu-
tion cannot implement uplink multiuser scheduling and
multiuser resource multiplexing, and a problem of a waste of
resources exists.
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SUMMARY

[0006] Embodiments of the present invention provide an
uplink transmission method, a base station, and a terminal
device, to implement uplink multiuser scheduling and mul-
tiuser resource multiplexing, and save resources.

[0007] In view of this, a first aspect of the present inven-
tion provides an uplink transmission method, including:
[0008] obtaining, by a base station, first configuration
information and instruction information, where the first
configuration information is channel contention configura-
tion information before uplink data is sent, the instruction
information is information that instructs a terminal device to
send a channel occupancy indication signal, and the channel
occupancy indication signal is used to indicate that a current
channel belongs to a radio access technology user; and
[0009] sending, by the base station, the first configuration
information and the instruction information to the terminal
device, so that the terminal device sends the channel occu-
pancy indication signal based on the first configuration
information and the instruction information.

[0010] The first configuration information may be config-
ured by the base station, or may be specified by a commu-
nications protocol. The instruction information may be
instructed by the base station, or may be specified by a
communications protocol. The terminal device includes one
terminal device or a plurality of terminal devices in a cell
served by the base station.

[0011] Beneficial effects are as follows: The uplink data
may be uplink data sent by a plurality of terminal devices,
so that uplink multiuser scheduling is implemented. The
channel occupancy indication signal is used to indicate that
the current channel belongs to the radio access technology
user, and a receiver of the channel occupancy indication
signal performs resource multiplexing, so that multiuser
resource multiplexing is implemented. Duration of a time
configured in the channel contention configuration informa-
tion may be far less than duration of one timeslot, so that
resources are saved.

[0012] With reference to the first aspect of the present
invention, in a first implementation of the first aspect of the
present invention,

[0013] the method further includes:

[0014] sending, by the base station, second configuration
information to the terminal device, where the second con-
figuration information is configuration information of the
channel occupancy indication signal.

[0015] With reference to the first implementation of the
first aspect of the present invention, in a second implemen-
tation of the first aspect of the present invention,

[0016] the sending, by the base station, second configu-
ration information to the terminal device includes:

[0017] sending, by the base station, the second configu-
ration information to the terminal device in a unicast manner
by using a radio resource control layer RRC message; or
[0018] sending, by the base station, the second configu-
ration information to the terminal device in a broadcast
manner by using a radio resource control layer RRC mes-
sage.

[0019] Beneficial effects are as follows: A plurality of
methods for sending the second configuration information
are provided, so that the technical solutions of the present
invention are improved.

[0020] With reference to the second implementation of the
first aspect of the present invention, in a third implementa-



US 2018/0376512 Al

tion of the first aspect of the present invention, the first
configuration information includes duration information and
time domain location information of a channel contention
time, the instruction information includes information that
instructs the base station to select the terminal device from
a cell served by the base station as a terminal device that
sends the channel occupancy indication signal, and the
second configuration information includes reference signal
sequence information and bandwidth information of the
channel occupancy indication signal.

[0021] Beneficial effects are as follows: Content of the
present invention is more readable by specifying the first
configuration information, the instruction information, and
the second configuration information.

[0022] With reference to the first aspect of the present
invention, in a fourth implementation of the first aspect of
the present invention,

[0023] the sending, by the base station, the first configu-
ration information and the instruction information to the
terminal device includes:

[0024] sending, by the base station, duration information
of a channel contention time in the first configuration
information to the terminal device in a unicast or broadcast
manner by using the RRC message, and sending time
domain location information of the channel contention time
in the first configuration information and the instruction
information to the terminal device in a unicast or broadcast
manner by using a physical layer message; or

[0025] sending, by the base station, duration information
and time domain location information of a channel conten-
tion time in the first configuration information to the termi-
nal device in a unicast or broadcast manner by using the
RRC message, and sending the instruction information to
the terminal device in a unicast or broadcast manner by
using a physical layer message.

[0026] A time domain location of the channel contention
time is adjacent to a time domain location of an uplink
resource carrying the uplink data, and the time domain
location of the channel contention time is before the time
domain location of the uplink resource; or a subframe for the
channel contention time is adjacent to a subframe for an
uplink resource carrying the uplink data, and a time domain
location of the channel contention time is before a time
domain location of the uplink resource.

[0027] The time domain location of the channel contention
time and the time domain location of the uplink resource
carrying the uplink data are in a same subframe; or the time
domain location of the channel contention time and the time
domain location of the uplink resource carrying the uplink
data are in different subframes; or the time domain location
of the channel contention time crosses two adjacent sub-
frames, and the time domain location of the uplink resource
carrying the uplink data is in one of the two adjacent
subframes.

[0028] In a time domain, the uplink resource carrying the
uplink data occupies duration of one or more symbols.
[0029] With reference to the first aspect of the present
invention, the first implementation of the first aspect of the
present invention, the second implementation of the first
aspect of the present invention, the third implementation of
the first aspect of the present invention, or the fourth
implementation of the first aspect of the present invention,
in a fifth implementation of the first aspect of the present
invention,
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[0030] after the sending, by the base station, the first
configuration information and the instruction information to
the terminal device, the method includes:

[0031] determining, by the base station, a receiver of the
channel occupancy indication signal; and

[0032] sending, by the base station, a notification message
to the receiver of the channel occupancy indication signal,
where the notification message includes at least one of
information about a distance between the terminal device
and the receiver, information about coordinates of a location
of the terminal device, or timing advance TA information.
[0033] With reference to the first aspect of the present
invention, the first implementation of the first aspect of the
present invention, the second implementation of the first
aspect of the present invention, the third implementation of
the first aspect of the present invention, the fourth imple-
mentation of the first aspect of the present invention, or the
fifth implementation of the first aspect of the present inven-
tion, in a sixth implementation of the first aspect of the
present invention,

[0034] the method further includes:

[0035] allocating, by the base station, a time-frequency
resource to a plurality of terminal devices, where duration
corresponding to the time-frequency resource is preset dura-
tion of a longest channel occupancy time; and

[0036] determining, by the base station, the longest chan-
nel occupancy time by using an allocated channel time
occupied by the plurality of terminal devices; or

[0037] allocating, by the base station, a time-frequency
resource to a reference terminal device in a plurality of
terminal devices, where a terminal device other than the
reference terminal device in the plurality of terminal devices
performs resource multiplexing on an allocated channel
resource occupied by the reference terminal device, and
duration corresponding to the time-frequency resource is
preset duration of a longest channel occupancy time; and
[0038] determining, by the base station, the longest chan-
nel occupancy time by using a channel time occupied by the
reference terminal device.

[0039] Beneficial effects are as follows: Two methods for
determining the longest channel occupancy time are pro-
vided, so that the technical solutions of the present invention
are further improved.

[0040] In view of this, a second aspect of the present
invention provides an uplink transmission method, includ-
ing:

[0041] receiving, by a terminal device, first configuration
information and instruction information that are sent by a
base station, where the first configuration information and
the instruction information are information obtained by the
base station, the first configuration information is channel
contention configuration information before uplink data is
sent, the instruction information is information that instructs
the terminal device to send a channel occupancy indication
signal, and the channel occupancy indication signal is used
to indicate that a current channel belongs to a radio access
technology user; and

[0042] sending, by the terminal device, the channel occu-
pancy indication signal based on the first configuration
information and the instruction information.

[0043] Beneficial effects are as follows: The terminal
device sends the channel occupancy indication signal to
indicate that the current channel belongs to an LTE user, so
that an Institute of Electrical and FElectronics Engineers
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(English full name: Institute of Electrical and Electronics
Engineers, IEEE for short) 802.11n/11ac user is prevented
from preempting a right of use of the channel.

[0044] With reference to the second aspect of the present
invention, in a first implementation of the second aspect of
the present invention,

[0045] the method further includes:

[0046] receiving, by the terminal device, second configu-
ration information sent by the base station, where the second
configuration information is configuration information of
the channel occupancy indication signal.

[0047] With reference to the first implementation of the
second aspect of the present invention, in a second imple-
mentation of the second aspect of the present invention,
[0048] the receiving, by the terminal device, second con-
figuration information sent by the base station includes:
[0049] receiving, by the terminal device, the second con-
figuration information sent by the base station in a unicast
manner by using a radio resource control layer RRC mes-
sage; or

[0050] receiving, by the terminal device, the second con-
figuration information sent by the base station in a broadcast
manner by using a radio resource control layer RRC mes-
sage.

[0051] With reference to the second implementation of the
second aspect of the present invention, in a third implemen-
tation of the second aspect of the present invention,

[0052] the first configuration information includes dura-
tion information and time domain location information of a
channel contention time, the instruction information
includes information that instructs the base station to select
the terminal device from a cell served by the base station as
a terminal device that sends the channel occupancy indica-
tion signal, and the second configuration information
includes reference signal sequence information and band-
width information of the channel occupancy indication
signal.

[0053] With reference to the second aspect of the present
invention, in a fourth implementation of the second aspect of
the present invention,

[0054] the receiving, by a terminal device, first configu-
ration information and instruction information that are sent
by a base station includes:

[0055] receiving, by the terminal device, duration infor-
mation that is of a channel contention time in the first
configuration information and that is sent by the base station
in a unicast or broadcast manner by using the RRC message,
and receiving time domain location information of the
channel contention time in the first configuration informa-
tion and the instruction information that are sent by the base
station in a unicast or broadcast manner by using a physical
layer message; or

[0056] receiving, by the terminal device, duration infor-
mation and time domain location information that are of a
channel contention time in the first configuration informa-
tion and that are sent by the base station in a unicast or
broadcast manner by using the RRC message, and receiving
the instruction information sent by the base station in a
unicast or broadcast manner by using a physical layer
message.

[0057] A time domain location of the channel contention
time is adjacent to a time domain location of an uplink
resource carrying the uplink data, and the time domain
location of the channel contention time is before the time

Dec. 27,2018

domain location of the uplink resource; or a subframe for the
channel contention time is adjacent to a subframe for an
uplink resource carrying the uplink data, and a time domain
location of the channel contention time is before a time
domain location of the uplink resource.

[0058] The time domain location of the channel contention
time and the time domain location of the uplink resource
carrying the uplink data are in a same subframe; or the time
domain location of the channel contention time and the time
domain location of the uplink resource carrying the uplink
data are in different subframes; or the time domain location
of the channel contention time crosses two adjacent sub-
frames, and the time domain location of the uplink resource
carrying the uplink data is in one of the two adjacent
subframes.

[0059] In a time domain, the uplink resource carrying the
uplink data occupies duration of one or more symbols.
[0060] In view of this, a third aspect of the present
invention provides a base station, including:

[0061] an obtaining module, configured to obtain first
configuration information and instruction information,
where the first configuration information is channel conten-
tion configuration information before uplink data is sent, the
instruction information is information that instructs a termi-
nal device to send a channel occupancy indication signal,
and the channel occupancy indication signal is used to
indicate that a current channel belongs to a radio access
technology user; and

[0062] a first sending module, configured to send the first
configuration information and the instruction information to
the terminal device, so that the terminal device sends the
channel occupancy indication signal based on the first
configuration information and the instruction information.
[0063] The first configuration information may be config-
ured by the base station, or may be specified by a commu-
nications protocol. The instruction information may be
instructed by the base station, or may be specified by a
communications protocol. The terminal device includes one
terminal device or a plurality of terminal devices in a cell
served by the base station.

[0064] Beneficial effects are as follows: The uplink data
may be uplink data sent by a plurality of terminal devices,
so that uplink multiuser scheduling is implemented. The
channel occupancy indication signal is used to indicate that
the current channel belongs to the radio access technology
user, and a receiver of the channel occupancy indication
signal performs resource multiplexing, so that multiuser
resource multiplexing is implemented. Duration of a time
configured in the channel contention configuration informa-
tion may be far less than duration of one timeslot, so that
resources are saved.

[0065] With reference to the third aspect of the present
invention, in a first implementation of the third aspect of the
present invention,

[0066] the base station further includes:

[0067] a second sending module, configured to send sec-
ond configuration information to the terminal device, where
the second configuration information is configuration infor-
mation of the channel occupancy indication signal.

[0068] With reference to the first implementation of the
third aspect of the present invention, in a second implemen-
tation of the third aspect of the present invention,

[0069] the second sending module is specifically config-
ured to send the second configuration information to the
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terminal device in a unicast manner by using a radio
resource control layer RRC message, or send the second
configuration information to the terminal device in a broad-
cast manner by using a radio resource control layer RRC
message.

[0070] With reference to the second implementation of the
third aspect of the present invention, in a third implemen-
tation of the third aspect of the present invention,

[0071] the first configuration information includes dura-
tion information and time domain location information of a
channel contention time, the instruction information
includes information that instructs the base station to select
the terminal device from a cell served by the base station as
a terminal device that sends the channel occupancy indica-
tion signal, and the second configuration information
includes reference signal sequence information and band-
width information of the channel occupancy indication
signal.

[0072] Beneficial effects are as follows: Content of the
present invention is more readable by specifying the first
configuration information, the instruction information, and
the second configuration information.

[0073] With reference to the third aspect of the present
invention, in a fourth implementation of the third aspect of
the present invention,

[0074] the first sending module is specifically configured
to: send duration information of a channel contention time in
the first configuration information to the terminal device in
a unicast or broadcast manner by using the RRC message,
and send time domain location information of the channel
contention time in the first configuration information and the
instruction information to the terminal device in a unicast or
broadcast manner by using a physical layer message; or send
duration information and time domain location information
of a channel contention time in the first configuration
information to the terminal device in a unicast or broadcast
manner by using the RRC message, and send the instruction
information to the terminal device in a unicast or broadcast
manner by using a physical layer message.

[0075] A time domain location of the channel contention
time is adjacent to a time domain location of an uplink
resource carrying the uplink data, and the time domain
location of the channel contention time is before the time
domain location of the uplink resource; or a subframe for the
channel contention time is adjacent to a subframe for an
uplink resource carrying the uplink data, and a time domain
location of the channel contention time is before a time
domain location of the uplink resource.

[0076] The time domain location of the channel contention
time and the time domain location of the uplink resource
carrying the uplink data are in a same subframe; or the time
domain location of the channel contention time and the time
domain location of the uplink resource carrying the uplink
data are in different subframes; or the time domain location
of the channel contention time crosses two adjacent sub-
frames, and the time domain location of the uplink resource
carrying the uplink data is in one of the two adjacent
subframes.

[0077] In a time domain, the uplink resource carrying the
uplink data occupies duration of one or more symbols.
[0078] With reference to the third aspect of the present
invention, the first implementation of the third aspect of the
present invention, the second implementation of the third
aspect of the present invention, the third implementation of
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the third aspect of the present invention, or the fourth
implementation of the third aspect of the present invention,
in a fifth implementation of the third aspect of the present
invention,

[0079]

[0080] a first determining module, configured to determine
a receiver of the channel occupancy indication signal; and

[0081] a third sending module, configured to send a noti-
fication message to the receiver of the channel occupancy
indication signal, where the notification message includes at
least one of information about a distance between the
terminal device and the receiver, information about coordi-
nates of a location of the terminal device, or timing advance
TA information.

[0082] With reference to the third aspect of the present
invention, the first implementation of the third aspect of the
present invention, the second implementation of the third
aspect of the present invention, the third implementation of
the third aspect of the present invention, the fourth imple-
mentation of the third aspect of the present invention, or the
fifth implementation of the third aspect of the present
invention, in a sixth implementation of the third aspect of the
present invention,

[0083]

[0084] a first allocation module, configured to allocate a
time-frequency resource to a plurality of terminal devices,
where duration corresponding to the time-frequency
resource is preset duration of a longest channel occupancy
time; and

[0085] a second determining module, configured to deter-
mine the longest channel occupancy time by using an
allocated channel time occupied by the plurality of terminal
devices; or

[0086] a second allocation module, configured to allocate
a time-frequency resource to a reference terminal device in
aplurality of terminal devices, where a terminal device other
than the reference terminal device in the plurality of terminal
devices performs resource multiplexing on an allocated
channel resource occupied by the reference terminal device,
and duration corresponding to the time-frequency resource
is preset duration of a longest channel occupancy time; and
[0087] a third determining module, configured to deter-
mine the longest channel occupancy time by using a channel
time occupied by the reference terminal device.

[0088] In view of this, a fourth aspect of the present
invention provides a terminal device, including:

[0089] a first receiving module, configured to receive first
configuration information and instruction information that
are sent by a base station, where the first configuration
information and the instruction information are information
obtained by the base station, the first configuration infor-
mation is channel contention configuration information
before uplink data is sent, the instruction information is
information that instructs the terminal device to send a
channel occupancy indication signal, and the channel occu-
pancy indication signal is used to indicate that a current
channel belongs to a radio access technology user; and
[0090] a sending module, configured to send the channel
occupancy indication signal based on the first configuration
information and the instruction information.

[0091] Beneficial effects are as follows: The sending mod-
ule sends the channel occupancy indication signal to indicate

the base station further includes:

the base station further includes:
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that the current channel belongs to an LTE user, so that an
IEEE 802.11n/11lac user is prevented from preempting a
right of use of the channel.

[0092] With reference to the fourth aspect of the present
invention, in a first implementation of the fourth aspect of
the present invention,

[0093] the terminal device further includes:

[0094] a second receiving module, configured to receive
second configuration information sent by the base station,
where the second configuration information is configuration
information of the channel occupancy indication signal.
[0095] With reference to the first implementation of the
first aspect of the present invention, in a second implemen-
tation of the first aspect of the present invention,

[0096] the second receiving module is specifically config-
ured to receive the second configuration information sent by
the base station in a unicast manner by using a radio resource
control layer RRC message, or receive the second configu-
ration information sent by the base station in a broadcast
manner by using a radio resource control layer RRC mes-
sage.

[0097] With reference to the second implementation of the
fourth aspect of the present invention, in a third implemen-
tation of the fourth aspect of the present invention,

[0098] the first configuration information includes dura-
tion information and time domain location information of a
channel contention time, the instruction information
includes information that instructs the base station to select
the terminal device from a cell served by the base station as
a terminal device that sends the channel occupancy indica-
tion signal, and the second configuration information
includes reference signal sequence information and band-
width information of the channel occupancy indication
signal.

[0099] With reference to the fourth aspect of the present
invention, in a fourth implementation of the fourth aspect of
the present invention,

[0100] the first receiving module is specifically configured
to: receive duration information that is of a channel conten-
tion time in the first configuration information and that is
sent by the base station in a unicast or broadcast manner by
using the RRC message, and receive time domain location
information of the channel contention time in the first
configuration information and the instruction information
that are sent by the base station in a unicast or broadcast
manner by using a physical layer message; or receive
duration information and time domain location information
that are of a channel contention time in the first configuration
information and that are sent by the base station in a unicast
or broadcast manner by using the RRC message, and receive
the instruction information sent by the base station in a
unicast or broadcast manner by using a physical layer
message.

[0101] A time domain location of the channel contention
time is adjacent to a time domain location of an uplink
resource carrying the uplink data, and the time domain
location of the channel contention time is before the time
domain location of the uplink resource; or a subframe for the
channel contention time is adjacent to a subframe for an
uplink resource carrying the uplink data, and a time domain
location of the channel contention time is before a time
domain location of the uplink resource.

[0102] The time domain location of the channel contention
time and the time domain location of the uplink resource
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carrying the uplink data are in a same subframe; or the time
domain location of the channel contention time and the time
domain location of the uplink resource carrying the uplink
data are in different subframes; or the time domain location
of the channel contention time crosses two adjacent sub-
frames, and the time domain location of the uplink resource
carrying the uplink data is in one of the two adjacent
subframes.

[0103] In a time domain, the uplink resource carrying the
uplink data occupies duration of one or more symbols.
[0104] Compared with the prior art, the uplink data in the
present invention may be uplink data sent by a plurality of
terminal devices, so that uplink multiuser scheduling is
implemented. The channel occupancy indication signal is
used to indicate that the current channel belongs to the radio
access technology user, and the receiver of the channel
occupancy indication signal performs resource multiplex-
ing, so that multiuser resource multiplexing is implemented.
Duration of a time configured in the channel contention
configuration information may be far less than duration of
one timeslot, so that resources are saved.

BRIEF DESCRIPTION OF DRAWINGS

[0105] To describe the technical solutions in the embodi-
ments of the present invention more clearly, the following
briefly describes the accompanying drawings required for
describing the embodiments. Apparently, the accompanying
drawings in the following description show merely some
embodiments of the present invention, and a person of
ordinary skill in the art may still derive other drawings from
these accompanying drawings without creative efforts.
[0106] FIG. 1 is a schematic diagram of an embodiment of
an uplink transmission method according to embodiments of
the present invention;

[0107] FIG. 2 is a schematic diagram of another embodi-
ment of an uplink transmission method according to
embodiments of the present invention;

[0108] FIG. 3 is a schematic diagram of another embodi-
ment of an uplink transmission method according to
embodiments of the present invention;

[0109] FIG. 4 is a schematic diagram of another embodi-
ment of an uplink transmission method according to
embodiments of the present invention;

[0110] FIG. 5 is a schematic diagram of another embodi-
ment of an uplink transmission method according to
embodiments of the present invention;

[0111] FIG. 6 is a schematic diagram of an embodiment of
a base station according to embodiments of the present
invention;

[0112] FIG. 7 is a schematic diagram of another embodi-
ment of a base station according to embodiments of the
present invention;

[0113] FIG. 8 is a schematic diagram of another embodi-
ment of a base station according to embodiments of the
present invention;

[0114] FIG. 9 is a schematic diagram of an embodiment of
a terminal device according to an embodiment of the present
invention;

[0115] FIG. 10 is a schematic diagram of another embodi-
ment of a terminal device according to an embodiment of the
present invention;

[0116] FIG. 11 is a schematic diagram of another embodi-
ment of a terminal device according to an embodiment of the
present invention; and
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[0117] FIG. 12 is a schematic diagram of an embodiment
of a server according to embodiments of the present inven-
tion.

DESCRIPTION OF EMBODIMENTS

[0118] Embodiments of the present invention provide an
uplink transmission method, a base station, and a terminal
device, to implement uplink multiuser scheduling and mul-
tiuser resource multiplexing, and save resources.

[0119] To make a person skilled in the art understand the
technical solutions in the present invention better, the fol-
lowing clearly describes the technical solutions in the
embodiments of the present invention with reference to the
accompanying drawings in the embodiments of the present
invention. Apparently, the described embodiments are
merely a part rather than all of the embodiments of the
present invention. All other embodiments obtained by a
person of ordinary skill in the art based on the embodiments
of the present invention without creative efforts shall fall
within the protection scope of the present invention.
[0120] In the specification, claims, and accompanying
drawings of the present invention, the terms “first”, “sec-
ond”, “third”, “fourth”, and so on (if existent) 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 the embodiments described
herein can be implemented in other orders than the order
illustrated or described herein. Moreover, the terms
“include”, “contain” and any other variants mean to cover
the non-exclusive inclusion, for example, a process, method,
system, product, or device that includes a list of steps or
units is not necessarily limited to those steps or units, but
may include other units not expressly listed or inherent to
such a process, method, product, or device.

[0121] The present invention is mainly applied to an
unlicensed spectrum cell and/or a cell on which CCA
detection needs to be performed before data sending. The
cell on which CCA detection needs to be performed before
sending data may be a licensed spectrum cell, or may be an
unlicensed spectrum cell. Certainly, the present invention
may also be applied to a normal time interval (English full
name: Transmission Time Interval, TTI for short) system, a
short TTI system, or a mixed TTI system.

[0122] A terminal device in the embodiments of the pres-
ent invention may be a device that provides a user with voice
and/or data connectivity, a handheld device that has a
wireless connection function, or another processing device
connected to a wireless modem. The wireless terminal may
communicate with one or more core networks by using a
radio access network (Radio Access Network, RAN). The
wireless terminal may be a mobile terminal such as a mobile
phone (or referred to as a “cellular” phone), or a computer
having a mobile terminal. For example, the wireless terminal
may be a portable, pocket-sized, handheld, computer built-
in, or in-vehicle mobile apparatus, which exchanges voice
and/or data with the radio access network. For example, it
may be a device such as a personal communication service
(PCS, Personal Communication Service) phone, a cordless
telephone set, a Session Initiation Protocol (SIP) phone, a
wireless local loop (WLL, Wireless Local Loop) station, or
a personal digital assistant (PDA, Personal Digital Assis-
tant). The wireless terminal may also be referred to as a
system, a subscriber unit (Subscriber Unit), a subscriber
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station (Subscriber Station), a mobile station (Mobile Sta-
tion), 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 Equip-
ment).

[0123] A base station in the embodiments of the present
invention may be configured to perform conversion between
a received over-the-air frame and an IP packet, and serve as
a router between the wireless terminal and the rest of the
access network. The rest of the access network may include
an Internet Protocol (IP) network. The base station may
further coordinate attribute management of an air interface.
For example, the base station may be a base transceiver
station (BTS, Base Transceiver Station) in GSM or CDMA,
may be a NodeB (NodeB) in WCDMA, and may further be
an evolved NodeB (eNB or e-NodeB, evolved NodeB) in
LTE, and this is not limited in this application.

[0124] An uplink transmission method in the present
invention is described below with reference to specific
embodiments.

[0125] Referring to FIG. 1, an embodiment of an uplink
transmission method in the embodiments of the present
invention includes the following steps.

[0126] 101. A base station obtains first configuration infor-
mation and instruction information, where the first configu-
ration information is channel contention configuration infor-
mation before uplink data is sent, the instruction information
is information that instructs a terminal device to send a
channel occupancy indication signal, and the channel occu-
pancy indication signal is used to indicate that a current
channel belongs to a radio access technology user.

[0127] In this embodiment, the first configuration infor-
mation may be configured by the base station, or may be
specified by a communications protocol. The instruction
information may be instructed by the base station, or may be
specified by a communications protocol. The terminal
device may include one terminal device or a plurality of
terminal devices in a cell served by the base station, or may
include one terminal device or a plurality of terminal devices
in a terminal device list, or may include all terminal devices
in a terminal device list. The base station may select one or
more terminal devices to send the channel occupancy indi-
cation signal.

[0128] The uplink data in the present invention includes at
least one of physical random access channel (English full
name: Physical Random Access Channel, PRACH for short)
data, physical uplink control channel (English full name:
Physical Uplink Control Channel, PUCCH for short) data,
physical uplink shared channel (English full name: Physical
Uplink Shared Channel, PUSCH for short) data, or a sound-
ing reference signal (English full name: Sounding Reference
Signal, SRS for short).

[0129] 102. The base station sends the first configuration
information and the instruction information to the terminal
device, so that the terminal device sends the channel occu-
pancy indication signal based on the first configuration
information and the instruction information.

[0130] In this embodiment, after the base station obtains
the first configuration information and the instruction infor-
mation, the base station sends the first configuration infor-
mation and the instruction information to the terminal
device. After the terminal device receives the first configu-
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ration information and the instruction information, the ter-
minal device sends the channel occupancy indication signal
based on the first configuration information and the instruc-
tion information.

[0131] It should be noted that the first configuration infor-
mation and the instruction information may be sent by using
a same message, or may be sent by using different messages.
[0132] In this embodiment, the uplink data may be uplink
data sent by a plurality of terminal devices, so that uplink
multiuser scheduling is implemented. The channel occu-
pancy indication signal is used to indicate that the current
channel belongs to the radio access technology user, and a
receiver of the channel occupancy indication signal per-
forms resource multiplexing, so that multiuser resource
multiplexing is implemented. Duration of a time configured
in the channel contention configuration information may be
far less than duration of one timeslot, so that resources are
saved.

[0133] Optionally, after the base station sends the first
configuration information and the instruction information to
the terminal device, the method includes:

[0134] determining, by the base station, a receiver of the
channel occupancy indication signal; and

[0135] sending, by the base station, a notification message
to the receiver of the channel occupancy indication signal,
where the notification message includes at least one of
information about a distance between the terminal device
and the receiver, information about coordinates of a location
of'the terminal device, or timing advance TA information. As
a result, the receiver more accurately identifies the channel
occupancy indication signal.

[0136] It should be noted that the terminal device may
send information about the receiver of the channel occu-
pancy indication signal to the base station, so that the base
station determines the receiver of the channel occupancy
indication signal.

[0137] Optionally, the method further includes: allocating,
by the base station, a time-frequency resource to a plurality
of terminal devices, where duration corresponding to the
time-frequency resource is preset duration of a longest
channel occupancy time; and

[0138] determining, by the base station, the longest chan-
nel occupancy time by using an allocated channel time
occupied by the plurality of terminal devices; or

[0139] allocating, by the base station, a time-frequency
resource to a reference terminal device in a plurality of
terminal devices, where a terminal device other than the
reference terminal device in the plurality of terminal devices
performs resource multiplexing on an allocated channel
resource occupied by the reference terminal device, and
duration corresponding to the time-frequency resource is
preset duration of a longest channel occupancy time; and
[0140] determining, by the base station, the longest chan-
nel occupancy time by using a channel time occupied by the
reference terminal device.

[0141] It should be noted that the preset duration of the
longest channel occupancy time may be regulated by laws,
for example, 4 ms in Japan, or 10 ms in Europe.

[0142] For ease of understanding, the following describes
in detail the uplink transmission method in the embodiments
of the present invention. Referring to FIG. 2, another
embodiment of the uplink transmission method in the
embodiments of the present invention includes the following
steps.
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[0143] 201. A base station obtains first configuration infor-
mation and instruction information, where the first configu-
ration information is channel contention configuration infor-
mation before uplink data is sent, the instruction information
is information that instructs a terminal device to send a
channel occupancy indication signal, and the channel occu-
pancy indication signal is used to indicate that a current
channel belongs to a radio access technology user.

[0144] In this embodiment, the first configuration infor-
mation may be configured by the base station, or may be
specified by a communications protocol. The instruction
information may be instructed by the base station, or may be
specified by a communications protocol. The terminal
device may include one terminal device or a plurality of
terminal devices in a cell served by the base station, or may
include one terminal device or a plurality of terminal devices
in a terminal device list, or may include all terminal devices
in a terminal device list. The base station may select one or
more terminal devices to send the channel occupancy indi-
cation signal.

[0145] The terminal device may send the channel occu-
pancy indication signal in a full bandwidth manner, or the
terminal device may send the channel occupancy indication
signal in a fractional bandwidth manner.

[0146] The first configuration information includes dura-
tion information and time domain location information of a
channel contention time. The instruction information
includes information that instructs the base station to select
the terminal device from the cell served by the base station
as a terminal device that sends the channel occupancy
indication signal. Second configuration information
described below includes a reference signal sequence and
bandwidth information of the channel occupancy indication
signal.

[0147] It should be noted that duration in the duration
information of the channel contention time may be a length
of one symbol, or may be a length of a plurality of symbols,
or may be less than a length of one symbol. Generally, the
duration in the duration information of the channel conten-
tion time needs to be greater than shortest LBT duration and
less than duration of one timeslot. In addition, in some
embodiments of the present invention, the second configu-
ration information may further include at least one of cyclic
shift information of the reference signal sequence or fre-
quency resource information of the channel occupancy
indication signal. In addition, the symbol may be an OFDM
symbol.

[0148] The time domain location information of the chan-
nel contention time is start location information of the
channel contention time.

[0149] 202. The base station sends duration information of
a channel contention time in the first configuration informa-
tion to the terminal device in a unicast or broadcast manner
by using an RRC message, and sends time domain location
information of the channel contention time in the first
configuration information and the instruction information to
the terminal device in a unicast or broadcast manner by
using a physical layer message.

[0150] Optionally, the duration information and/or the
time domain location information of the channel contention
time in the first configuration information may be specified
by a communications protocol. Specifically, if the commu-
nications protocol specifies the time domain location infor-
mation of the channel contention time, the base station sends
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the duration information of the channel contention time in
the first configuration information to the terminal device in
a unicast or broadcast manner by using the physical layer
message or the RRC message.

[0151] In this embodiment, a time domain location of the
channel contention time is adjacent to a time domain loca-
tion of an uplink resource carrying the uplink data, and the
time domain location of the channel contention time is
before the time domain location of the uplink resource; or a
subframe for the channel contention time is adjacent to a
subframe for an uplink resource carrying the uplink data,
and a time domain location of the channel contention time
is before a time domain location of the uplink resource.
[0152] It should be noted as follows: It is assumed that the
uplink data includes uplink data 1 and uplink data 2, a time
domain location of an uplink resource carrying the uplink
data 1 is in a subframe 1, a time domain location of an uplink
resource carrying the uplink data 2 is in a subframe 2, a time
domain location of the subframe 1 is adjacent to a time
domain location of the subframe 2, and the time domain
location of the subframe 1 is before the time domain location
of the subframe 2. In this case, that a time domain location
of the channel contention time is adjacent to a time domain
location of an uplink resource carrying the uplink data is that
the time domain location of the channel contention time is
adjacent to the time domain location of the uplink resource
carrying the uplink data 1; and that a subframe for the
channel contention time is adjacent to a subframe for an
uplink resource carrying the uplink data is that the subframe
for the channel contention time is adjacent to the subframe
for the uplink resource carrying the uplink data 2.

[0153] It should be noted that the uplink resource carrying
the uplink data occupies duration of one or more symbols.
[0154] It should be noted that step 202 in this embodiment
may be alternatively as follows: The base station sends
duration information and time domain location information
of a channel contention time in the first configuration
information to the terminal device in a unicast or broadcast
manner by using an RRC message, and sends the instruction
information to the terminal device in a unicast or broadcast
manner by using a physical layer message.

[0155] In this embodiment, the uplink data may be uplink
data sent by a plurality of terminal devices, so that uplink
multiuser scheduling is implemented. The channel occu-
pancy indication signal is used to indicate that the current
channel belongs to the radio access technology user, and a
receiver of the channel occupancy indication signal per-
forms resource multiplexing, so that multiuser resource
multiplexing is implemented. Duration of a time configured
in the channel contention configuration information may be
far less than duration of one timeslot, so that resources are
saved.

[0156] In addition, the method for sending the first con-
figuration information and the instruction information is
provided, so that the technical solutions of the present
invention are improved.

[0157] In some embodiments of the present invention, the
base station may send the first configuration information and
the instruction information by using regulations in a com-
munications protocol.

[0158] In addition, a relationship between the time domain
location of the channel contention time and the time domain
location of the uplink resource carrying the uplink data may
be as follows: The time domain location of the channel
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contention time and the time domain location of the uplink
resource carrying the uplink data are in a same subframe; or
the time domain location of the channel contention time and
the time domain location of the uplink resource carrying the
uplink data are in different subframes; or the time domain
location of the channel contention time crosses two adjacent
subframes, and the time domain location of the uplink
resource carrying the uplink data is in one of the two
adjacent subframes. Further, in a time domain, the uplink
resource carrying the uplink data occupies duration of one or
more symbols.

[0159] In addition, based on an uplink channel frame
structure in an existing protocol, PUCCH channels are
distributed on both sides of a frequency domain of a PUSCH
channel, PRACH channels are distributed near a center
frequency, SRS resources are distributed on the PUSCH
channel, and the SRS resources are located in a last symbol
of a subframe. If the uplink data is PUCCH data, and the
PUCCH channels are distributed on both sides of the fre-
quency domain of the PUSCH channel and occupy a rela-
tively small bandwidth in the frequency domain, the prior art
cannot ensure that a channel is not occupied by another
terminal device. For example, the channel is occupied by an
IEEE 802.11n/11ac user. Consequently, accurate receiving
of the PUCCH data is affected. In a frame structure of the
PUCCH channel, if the PUCCH channel occupies a rela-
tively small time resource in the time domain, and occupies
a relatively large bandwidth or even all bandwidths in the
frequency domain, it can be ensured that a channel is not
occupied by another terminal device. Similarly, if the uplink
data is PRACH data, and the PRACH channels are distrib-
uted near a center frequency and occupy a relatively small
bandwidth in the frequency domain, the prior art cannot
ensure that a channel is not occupied by another terminal
device, either. For example, the channel is occupied by an
IEEE 802.11n/11ac user. Consequently, accurate receiving
of the PRACH data is affected. In a frame structure of the
PRACH channel, if the PRACH channel occupies a rela-
tively small time resource in the time domain, and occupies
a relatively large bandwidth or even all bandwidths in the
frequency domain, it can be ensured that a channel is not
occupied by another terminal device.

[0160] In this embodiment of the present invention, the
terminal device sends the channel occupancy indication
signal, so that the IEEE 802.11n/11ac user is prevented from
occupying the channel, and the PUCCH data and the
PRACH data can be accurately received. A waste of
resources in the prior art can be reduced by using the
duration information and the time domain location informa-
tion of the channel contention time in the first configuration
information, for example, the duration of the duration infor-
mation of the channel contention time is set to one symbol.
In addition, in this embodiment of the present invention, the
PUCCH channel of a large bandwidth and the SRS resource
location may be distributed on a last symbol of the subframe,
or may be distributed on a first symbol of the subframe, or
may be distributed on any symbol. This is specifically
dependent on configuration of the base station or regulation
of a communications protocol.

[0161] Optionally, in some embodiments of the present
invention, the method further includes:

[0162] sending, by the base station, second configuration
information to the terminal device, where the second con-
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figuration information is configuration information of the
channel occupancy indication signal.

[0163] The sending, by the base station, second configu-
ration information to the terminal device is specifically as
follows:

[0164] sending, by the base station, the second configu-
ration information to the terminal device in a unicast manner
by using a radio resource control layer RRC message, or
sending, by the base station, the second configuration infor-
mation to the terminal device in a broadcast manner by using
a radio resource control layer RRC message.

[0165] It should be noted that if the terminal device
includes some terminal devices in a terminal device list, the
base station sends the second configuration information to
these terminal devices in a unicast or broadcast manner by
using an RRC message; or if the terminal device includes all
terminal devices in a terminal device list, the base station
sends the second configuration information to all the termi-
nal devices in a unicast or broadcast manner by using an
RRC message.

[0166] Optionally, the base station may send a part of
information in the second configuration information to the
terminal device in a broadcast manner by using the radio
resource control layer RRC message, and send the other part
of information in the second configuration information to the
terminal device in a unicast manner by the radio resource
control layer RRC message. For example, the base station
sends the reference signal sequence of the channel occu-
pancy indication signal in the second configuration infor-
mation to the terminal device in a broadcast manner by using
the radio resource control layer RRC message, and sends at
least one of cyclic shift information of the reference signal
sequence, bandwidth information, or frequency resource
information of the channel occupancy indication signal in
the second configuration information to the terminal device
in a unicast manner by using the radio resource control layer
RRC message.

[0167] For ease of understanding the technical solutions of
the present invention, the uplink transmission method in the
present invention is described below by using an actual
application scenario.

[0168] The base station allocates an uplink resource of a
first subframe to a terminal device A and a terminal device
C, and allocates an uplink resource of a second subframe to
the terminal device A, a terminal device B, and a terminal
device D. A time domain location of the first subframe is
adjacent to a time domain location of the second subframe,
and the time domain location of the first subframe is before
the time domain location of the second subframe. The
terminal device A and the terminal device B perform mul-
tiuser spatial multiplexing on the second subframe. A chan-
nel occupancy indication signal is sent by the terminal
device A and/or the terminal device C on a last symbol of the
first subframe, so that the terminal device B and the terminal
device D identify, by reading the channel occupancy indi-
cation signal, that the current channel belongs to the radio
access technology user, and then send data by resource
multiplexing.

[0169] The present invention further provides another
uplink transmission method. Referring to FIG. 3, another
embodiment of the uplink transmission method in the
embodiments of the present invention includes the following
steps.

Dec. 27,2018

[0170] 301. A base station obtains configuration informa-
tion and instruction information, where the configuration
information is channel contention configuration information
before uplink data is sent, and the instruction information is
information that instructs a terminal device not to send a
signal.

[0171] In this embodiment, the configuration information
may be configured by the base station, or may be specified
by a communications protocol. The instruction information
may be instructed by the base station, or may be specified by
a communications protocol.

[0172] 302. The base station sends the configuration infor-
mation and the instruction information to the terminal
device, so that the terminal device does not send the signal
based on the configuration information and the instruction
information.

[0173] In this embodiment, the terminal device does not
send the signal based on the configuration information and
the instruction information, so that a sender of the uplink
data has an enough time to complete an LBT process, and a
receiver of the uplink data accurately receives the uplink
data.

[0174] The following uses an example for description.
[0175] The base station allocates an uplink resource of a
first subframe to a terminal device A and a terminal device
C, and allocates an uplink resource of a second subframe to
the terminal device A, a terminal device B, and a terminal
device D. A time domain location of the first subframe is
adjacent to a time domain location of the second subframe,
and the time domain location of the first subframe is before
the time domain location of the second subframe. The
terminal device A and the terminal device B perform mul-
tiuser spatial multiplexing on the second subframe, and the
terminal device does not send any signal on a last symbol of
the first subframe, so that the terminal device B and the
terminal device D can successfully preempt a right of use of
a channel.

[0176] The uplink transmission method in the embodi-
ments of the present invention is described above from a
perspective of the base station, and the uplink transmission
method in the embodiments of the present invention is
described below from a perspective of a terminal device.
[0177] Referring to FIG. 4, another embodiment of an
uplink transmission method in the embodiments of the
present invention includes the following steps.

[0178] 401. A terminal device receives first configuration
information and instruction information that are sent by a
base station, where the first configuration information and
the instruction information are information obtained by the
base station, the first configuration information is channel
contention configuration information before uplink data is
sent, the instruction information is information that instructs
the terminal device to send a channel occupancy indication
signal, and the channel occupancy indication signal is used
to indicate that a current channel belongs to a radio access
technology user.

[0179] In this embodiment, the first configuration infor-
mation may be configured by the base station, or may be
specified by a communications protocol. The instruction
information may be instructed by the base station, or may be
specified by a communications protocol. The terminal
device may include one terminal device or a plurality of
terminal devices in a cell served by the base station, or may
include one terminal device or a plurality of terminal devices
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in a terminal device list, or may include all terminal devices
in the terminal device list. The base station may select one
or more terminal devices to send the channel occupancy
indication signal.

[0180] 402. The terminal device sends the channel occu-
pancy indication signal based on the first configuration
information and the instruction information.

[0181] In this embodiment, the terminal device may deter-
mine, based on duration information and time domain loca-
tion information of a channel contention time in the first
configuration information, duration in the duration informa-
tion and a start location of a time domain location, and the
terminal device sends the channel occupancy indication
signal based on the instruction information in duration
corresponding to the start location.

[0182] In this embodiment, the terminal device sends the
channel occupancy indication signal to indicate that the
current channel belongs to an LTE user, so that an IEEE
802.11n/11ac user is prevented from preempting a right of
use of the channel.

[0183] Optionally, in some embodiments of the present
invention, the method further includes:

[0184] receiving, by the terminal device, second configu-
ration information sent by the base station, where the second
configuration information is configuration information of
the channel occupancy indication signal.

[0185] Further, optionally, in some embodiments of the
present invention, the receiving, by the terminal device,
second configuration information sent by the base station is
specifically as follows:

[0186] receiving, by the terminal device, the second con-
figuration information sent by the base station in a unicast
manner by using a radio resource control layer RRC mes-
sage; or

[0187] receiving, by the terminal device, the second con-
figuration information sent by the base station in a broadcast
manner by using a radio resource control layer RRC mes-
sage.

[0188] It should be noted that the first configuration infor-
mation includes duration information and time domain loca-
tion information of a channel contention time, the instruc-
tion information includes information that instructs the base
station to select the terminal device from the cell served by
the base station as a terminal device that sends the channel
occupancy indication signal, and the second configuration
information includes reference signal sequence information
and bandwidth information of the channel occupancy indi-
cation signal.

[0189] Optionally, in some embodiments of the present
invention, that a terminal device receives first configuration
information and instruction information that are sent by a
base station includes:

[0190] receiving, by the terminal device, duration infor-
mation that is of a channel contention time in the first
configuration information and that is sent by the base station
in a unicast or broadcast manner by using an RRC message,
and receiving time domain location information of the
channel contention time in the first configuration informa-
tion and the instruction information that are sent by the base
station in a unicast or broadcast manner by using a physical
layer message; or

[0191] receiving, by the terminal device, duration infor-
mation and time domain location information that are of a
channel contention time in the first configuration informa-
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tion and that are sent by the base station in a unicast or
broadcast manner by using an RRC message, and receiving
the instruction information sent by the base station in a
unicast or broadcast manner by using a physical layer
message.

[0192] A time domain location of the channel contention
time is adjacent to a time domain location of an uplink
resource carrying the uplink data, and the time domain
location of the channel contention time is before the time
domain location of the uplink resource; or a subframe for the
channel contention time is adjacent to a subframe for an
uplink resource carrying the uplink data, and a time domain
location of the channel contention time is before a time
domain location of the uplink resource.

[0193] Further, the time domain location of the channel
contention time and the time domain location of the uplink
resource carrying the uplink data are in a same subframe; or
the time domain location of the channel contention time and
the time domain location of the uplink resource carrying the
uplink data are in different subframes; or the time domain
location of the channel contention time crosses two adjacent
subframes, and the time domain location of the uplink
resource carrying the uplink data is in one of the two
adjacent subframes. In addition, in a time domain, the uplink
resource carrying the uplink data occupies duration of one or
more symbols.

[0194] Referring to FIG. 5, another embodiment of an
uplink transmission method in the embodiments of the
present invention includes the following steps.

[0195] 501. A terminal device receives configuration
information and instruction information that are sent by a
base station, where the configuration information and the
instruction information are information obtained by the base
station, the configuration information is channel contention
configuration information before uplink data is sent, and the
instruction information is information that instructs a termi-
nal device not to send a signal.

[0196] In this embodiment, the configuration information
may be configured by the base station, or may be specified
by a communications protocol; the instruction information
may be instructed by the base station, or may be specified by
a communications protocol.

[0197] 502. The terminal device does not send the signal
based on the configuration information and the instruction
information.

[0198] In this embodiment, the terminal device may deter-
mine, based on duration information and time domain loca-
tion information of a channel contention time in the con-
figuration information, duration in the duration information
and a start location of a time domain location, and the
terminal device does not send the signal based on the
instruction information in duration corresponding to the start
location.

[0199] In this embodiment, the terminal device does not
send the signal based on the configuration information and
the instruction information, so that a sender of the uplink
data has an enough time to complete an LBT process, and a
receiver of the uplink data accurately receives the uplink
data.

[0200] The following describes a base station in the
embodiments of the present invention. Referring to FIG. 6,
an embodiment of the base station in the embodiments of the
present invention includes:
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[0201] an obtaining module 601, configured to obtain first
configuration information and instruction information,
where the first configuration information is channel conten-
tion configuration information before uplink data is sent, the
instruction information is information that instructs a termi-
nal device to send a channel occupancy indication signal,
and the channel occupancy indication signal is used to
indicate that a current channel belongs to a radio access
technology user; and

[0202] a first sending module 602, configured to send the
first configuration information and the instruction informa-
tion to the terminal device, so that the terminal device sends
the channel occupancy indication signal based on the first
configuration information and the instruction information.
[0203] In this embodiment, the uplink data may be uplink
data sent by a plurality of terminal devices, so that uplink
multiuser scheduling is implemented. The channel occu-
pancy indication signal is used to indicate that the current
channel belongs to the radio access technology user, and a
receiver of the channel occupancy indication signal per-
forms resource multiplexing, so that multiuser resource
multiplexing is implemented. Duration of a time configured
in the channel contention configuration information may be
far less than duration of one timeslot, so that resources are
saved.

[0204] Referring to FIG. 7, the base station further
includes:
[0205] a second sending module 701, configured to send

second configuration information to the terminal device,
where the second configuration information is configuration
information of the channel occupancy indication signal.
[0206] The second sending module 701 is specifically
configured to send the second configuration information to
the terminal device in a unicast manner by using a radio
resource control layer RRC message, or send the second
configuration information to the terminal device in a broad-
cast manner by using a radio resource control layer RRC
message.

[0207] The first configuration information includes dura-
tion information and time domain location information of a
channel contention time. The instruction information
includes information that instructs the base station to select
the terminal device from a cell served by the base station as
a terminal device that sends the channel occupancy indica-
tion signal. The second configuration information includes
reference signal sequence information and bandwidth infor-
mation of the channel occupancy indication signal.

[0208] The first sending module 602 is specifically con-
figured to send duration information of a channel contention
time in the first configuration information to the terminal
device in a unicast or broadcast manner by using an RRC
message, and send time domain location information of the
channel contention time in the first configuration informa-
tion and the instruction information to the terminal device in
a unicast or broadcast manner by using a physical layer
message; or send duration information and time domain
location information of a channel contention time in the first
configuration information to the terminal device in a unicast
or broadcast manner by using an RRC message, and send the
instruction information to the terminal device in a unicast or
broadcast manner by using a physical layer message.
[0209] A time domain location of the channel contention
time is adjacent to a time domain location of an uplink
resource carrying the uplink data, and the time domain
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location of the channel contention time is before the time
domain location of the uplink resource; or a subframe for the
channel contention time is adjacent to a subframe for an
uplink resource carrying the uplink data, and a time domain
location of the channel contention time is before a time
domain location of the uplink resource.

[0210] Further, the time domain location of the channel
contention time and the time domain location of the uplink
resource carrying the uplink data are in a same subframe; or
the time domain location of the channel contention time and
the time domain location of the uplink resource carrying the
uplink data are in different subframes; or the time domain
location of the channel contention time crosses two adjacent
subframes, and the time domain location of the uplink
resource carrying the uplink data is in one of the two
adjacent subframes. In a time domain, the uplink resource
carrying the uplink data occupies duration of one or more
symbols.

[0211] The base station further includes:

[0212] a first determining module 702, configured to
determine a receiver of the channel occupancy indication
signal; and

[0213] a third sending module 703, configured to send a
notification message to the receiver of the channel occu-
pancy indication signal, where the notification message
includes at least one of information about a distance between
the terminal device and the receiver, information about
coordinates of a location of the terminal device, or timing
advance TA information.

[0214] The base station further includes:

[0215] a first allocation module 704, configured to allocate
a time-frequency resource to a plurality of terminal devices,
where duration corresponding to the time-frequency
resource is preset duration of a longest channel occupancy
time; and

[0216] a second determining module 705, configured to
determine the longest channel occupancy time by using an
allocated channel time occupied by the plurality of terminal
devices; or

[0217] a second allocation module 706, configured to
allocate a time-frequency resource to a reference terminal
device in a plurality of terminal devices, where a terminal
device other than the reference terminal device in the
plurality of terminal devices performs resource multiplexing
on an allocated channel resource occupied by the reference
terminal device, and duration corresponding to the time-
frequency resource is preset duration of a longest channel
occupancy time; and

[0218] a third determining module 707, configured to
determine the longest channel occupancy time by using a
channel time occupied by the reference terminal device.
[0219] Referring to FIG. 8, another embodiment of a base
station in the embodiments of the present invention includes:
[0220] an obtaining module 801, configured to obtain
configuration information and instruction information,
where the configuration information is contention configu-
ration information before uplink data is sent, and the instruc-
tion information is information that instructs a terminal
device not to send a signal; and

[0221] a sending module 802, configured to send the
configuration information and the instruction information to
the terminal device, so that the terminal device does not send
the signal based on the configuration information and the
instruction information.
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[0222] In this embodiment, the sending module 802 does
not send the signal based on the configuration information
and the instruction information, so that a sender of the uplink
data has an enough time to complete an LBT process, and a
receiver of the uplink data accurately receives the uplink
data.

[0223] The following describes a terminal device in the
embodiments of the present invention. Referring to FIG. 9,
an embodiment of the terminal device in the embodiments of
the present invention includes:

[0224] a first receiving module 901, configured to receive
first configuration information and instruction information
that are sent by a base station, where the first configuration
information and the instruction information are information
obtained by the base station, the first configuration infor-
mation is channel contention configuration information
before uplink data is sent, the instruction information is
information that instructs the terminal device to send a
channel occupancy indication signal, and the channel occu-
pancy indication signal is used to indicate that a current
channel belongs to a radio access technology user; and
[0225] a sending module 902, configured to send the
channel occupancy indication signal based on the first
configuration information and the instruction information.
[0226] In this embodiment, the sending module 902 sends
the channel occupancy indication signal to indicate that the
current channel belongs to the radio access technology user,
so that an IEEE 802.11n/11ac user is prevented from pre-
empting a right of use of a channel.

[0227] Referring to FIG. 10, the terminal device further
includes:
[0228] a second receiving module 1001, configured to

receive second configuration information sent by the base
station, where the second configuration information is con-
figuration information of the channel occupancy indication
signal.

[0229] The second receiving module 1001 is specifically
configured to receive the second configuration information
sent by the base station in a unicast manner by using a radio
resource control layer RRC message, or receive the second
configuration information sent by the base station in a
broadcast manner by using a radio resource control layer
RRC message.

[0230] The first configuration information includes dura-
tion information and time domain location information of a
channel contention time. The instruction information
includes information that instructs the base station to select
the terminal device from a cell served by the base station as
a terminal device that sends the channel occupancy indica-
tion signal. The second configuration information includes
reference signal sequence information and bandwidth infor-
mation of the channel occupancy indication signal.

[0231] The first receiving module 901 is specifically con-
figured to: receive duration information that is of a channel
contention time in the first configuration information and
that is sent by the base station in a unicast or broadcast
manner by using an RRC message, and receive time domain
location information of the channel contention time in the
first configuration information and the instruction informa-
tion that are sent by the base station in a unicast or broadcast
manner by using a physical layer message; or receive
duration information and time domain location information
that are of a channel contention time in the first configuration
information and that are sent by the base station in a unicast
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or broadcast manner by using an RRC message, and receive
the instruction information sent by the base station in a
unicast or broadcast manner by using a physical layer
message.

[0232] A time domain location of the channel contention
time is adjacent to a time domain location of an uplink
resource carrying the uplink data, and the time domain
location of the channel contention time is before the time
domain location of the uplink resource; or a subframe for the
channel contention time is adjacent to a subframe for an
uplink resource carrying the uplink data, and a time domain
location of the channel contention time is before a time
domain location of the uplink resource.

[0233] Further, the time domain location of the channel
contention time and the time domain location of the uplink
resource carrying the uplink data are in a same subframe; or
the time domain location of the channel contention time and
the time domain location of the uplink resource carrying the
uplink data are in different subframes; or the time domain
location of the channel contention time crosses two adjacent
subframes, and the time domain location of the uplink
resource carrying the uplink data is in one of the two
adjacent subframes. In a time domain, the uplink resource
carrying the uplink data occupies duration of one or more
symbols.

[0234] Referring to FIG. 11, another embodiment of a
terminal device in the embodiments of the present invention
includes:

[0235] a receiving module 1101, configured to receive
configuration information and instruction information that
are sent by a base station, where the configuration informa-
tion and the instruction information are information obtained
by the base station, the configuration information is channel
contention configuration information before uplink data is
sent, and the instruction information is information that
instructs a terminal device not to send a signal; and a
processing module 1102, configured to skip sending the
signal based on the configuration information and the
instruction information.

[0236] In this embodiment, the processing module 1101
does not send the signal based on the configuration infor-
mation and the instruction information, so that a sender of
the uplink data has an enough time to complete an LBT
process, and a receiver of the uplink data accurately receives
the uplink data.

[0237] The embodiments of the present invention further
provide a server. Referring to FIG. 12, an embodiment of the
server in the embodiments of the present invention includes:

[0238] FIG. 12 is a schematic structural diagram of the
server according to this embodiment of the present inven-
tion. The server 1200 may vary greatly because of a differ-
ence in configuration or performance, and may include one
or more central processing units (central processing unit,
CPU) 1201 (for example, one or more processors), and one
or more storage media 1204 (for example, one or more mass
storage devices) that store an application program 1202 or
data 1203. The storage medium 1204 may be a transient
storage or a persistent storage. A program stored in the
storage medium 1204 may include one or more modules (not
shown in FIG. 12), and each module may include a series of
instruction operations to be performed on a switch. Further,
the central processing unit 1201 may be configured to
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communicate with the storage medium 1204 to perform, on
the server 1200, a series of instruction operations in the
storage medium 1204.

[0239] The server 1200 may further include one or more
power supplies 1205, one or more wired or wireless network
interfaces 1206, one or more input/output interfaces 1207,
and/or one or more operating systems 1208, such as Win-
dows Server™, Mac OS X™ TUnix™, Linux™, or
FreeBSD™.,

[0240] It may be clearly understood by a person skilled in
the art that, for the purpose of convenient and brief descrip-
tion, for a detailed working process of the foregoing system,
apparatus, and unit, reference may be made to a correspond-
ing process in the foregoing method embodiments, and
details are not described herein again.

[0241] In the several embodiments provided in this appli-
cation, it should be understood that the disclosed system,
apparatus, and method may be implemented in other man-
ners. For example, the described apparatus embodiment is
merely an example. For example, the unit division is merely
logical function division and may be other division in actual
implementation. For example, a plurality of units or com-
ponents may be combined or integrated into another system,
or some features may be ignored or not performed. In
addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be
implemented by using some interfaces. The indirect cou-
plings or communication connections between the appara-
tuses or units may be implemented in electronic, mechani-
cal, or other forms.

[0242] The units described as separate parts may or may
not be physically separate, and parts displayed as units may
or may not be physical units, may be located in one position,
or may be distributed on a plurality of network units. Some
or all of the units may be selected based on actual require-
ments to achieve the objectives of the solutions of the
embodiments.

[0243] In addition, functional units in the embodiments of
the present invention may be integrated into one processing
unit, or each of the units may exist alone physically, or two
or more units are integrated into one unit. The integrated unit
may be implemented in a form of hardware, or may be
implemented in a form of a software functional unit.
[0244] When the integrated unit is implemented in the
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored in a
computer-readable storage medium. Based on such an
understanding, the technical solutions of the present inven-
tion essentially, or the part contributing to the prior art, or all
or some of the technical solutions may be implemented in
the form of a software product. The software product is
stored in a storage medium and includes several instructions
for instructing a computer device (which may be a personal
computer, a server, or a network device) to perform all or
some of the steps of the methods described in the embodi-
ments of the present invention. The foregoing storage
medium includes: any medium that can store program code,
such as a USB flash drive, a removable hard disk, a
read-only memory (ROM, Read-Only Memory), a random
access memory (RAM, Random Access Memory), a mag-
netic disk, or an optical disc.

[0245] The foregoing embodiments are merely intended
for describing the technical solutions of the present inven-
tion, but not for limiting the present invention. Although the
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present invention is described in detail with reference to the
foregoing embodiments, a person of ordinary skill in the art
should understand that they may still make modifications to
the technical solutions described in the foregoing embodi-
ments or make equivalent replacements to some technical
features thereof, without departing from the scope of the
technical solutions of the embodiments of the present inven-
tion.

What is claimed is:

1. An uplink transmission method, wherein the method
comprises:

obtaining, by a base station, first configuration informa-

tion and instruction information, wherein the first con-
figuration information is channel contention configu-
ration information before uplink data is sent, the
instruction information is information that instructs a
terminal device to send a channel occupancy indication
signal, and the channel occupancy indication signal is
used to indicate that a current channel belongs to a
radio access technology user; and

sending, by the base station, the first configuration infor-

mation and the instruction information to the terminal
device, so that the terminal device sends the channel
occupancy indication signal based on the first configu-
ration information and the instruction information.

2. The method according to claim 1, wherein the method
further comprises:

sending, by the base station, second configuration infor-

mation to the terminal device, wherein the second
configuration information is configuration information
of the channel occupancy indication signal.

3. The method according to claim 2, wherein the sending,
by the base station, second configuration information to the
terminal device comprises:

sending, by the base station, the second configuration

information to the terminal device in a unicast manner
by using a radio resource control layer RRC message;
or

sending, by the base station, the second configuration

information to the terminal device in a broadcast man-
ner by using a radio resource control layer RRC mes-
sage.

4. The method according to claim 1, wherein the first
configuration information comprises duration information
and time domain location information of a channel conten-
tion time, the instruction information comprises information
that instructs the base station to select the terminal device
from a cell served by the base station as a terminal device
that sends the channel occupancy indication signal, and the
second configuration information comprises reference signal
sequence information and bandwidth information of the
channel occupancy indication signal.

5. The method according to claim 1, wherein the sending,
by the base station, the first configuration information and
the instruction information to the terminal device comprises:

sending, by the base station, duration information of a

channel contention time in the first configuration infor-
mation to the terminal device in a unicast or broadcast
manner by using an RRC message, and sending time
domain location information of the channel contention
time in the first configuration information and the
instruction information to the terminal device in a
unicast or broadcast manner by using a physical layer
message; or
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sending, by the base station, duration information and
time domain location information of a channel conten-
tion time in the first configuration information to the
terminal device in a unicast or broadcast manner by
using the RRC message, and sending the instruction
information to the terminal device in a unicast or
broadcast manner by using a physical layer message.

6. The method according to claim 1, wherein after the
sending, by the base station, the first configuration informa-
tion and the instruction information to the terminal device,
the method comprises:

determining, by the base station, a receiver of the channel
occupancy indication signal; and

sending, by the base station, a notification message to the
receiver of the channel occupancy indication signal,
wherein the notification message comprises at least one
of information about a distance between the terminal
device and the receiver, information about coordinates
of a location of the terminal device, or timing advance
TA information.

7. A base station, wherein the base station comprises:

a receiver, configured to obtain first configuration infor-
mation and instruction information, wherein the first
configuration information is channel contention con-
figuration information before uplink data is sent, the
instruction information is information that instructs a
terminal device to send a channel occupancy indication
signal, and the channel occupancy indication signal is
used to indicate that a current channel belongs to a
radio access technology user; and

a transmitter, configured to send the first configuration
information and the instruction information to the ter-
minal device, so that the terminal device sends the
channel occupancy indication signal based on the first
configuration information and the instruction informa-
tion.

8. The base station according to claim 7, wherein the
transmitter is further configured to send second configura-
tion information to the terminal device, wherein the second
configuration information is configuration information of
the channel occupancy indication signal.

9. The base station according to claim 8, wherein the
transmitter is further configured to send the second configu-
ration information to the terminal device in a unicast manner
by using a radio resource control layer RRC message, or
send the second configuration information to the terminal
device in a broadcast manner by using a radio resource
control layer RRC message.

10. The base station according to claim 9, wherein the first
configuration information comprises duration information
and time domain location information of a channel conten-
tion time, the instruction information comprises information
that instructs the base station to select the terminal device
from a cell served by the base station as a terminal device
that sends the channel occupancy indication signal, and the
second configuration information comprises reference signal
sequence information and bandwidth information of the
channel occupancy indication signal.

11. The base station according to claim 10, wherein the
transmitter is further configured to: send duration informa-
tion of a channel contention time in the first configuration
information to the terminal device in a unicast or broadcast
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manner by using the RRC message, and send time domain
location information of the channel contention time in the
first configuration information and the instruction informa-
tion to the terminal device in a unicast or broadcast manner
by using a physical layer message; or send duration infor-
mation and time domain location information of a channel
contention time in the first configuration information to the
terminal device in a unicast or broadcast manner by using
the RRC message, and send the instruction information to
the terminal device in a unicast or broadcast manner by
using a physical layer message.

12. The base station according to claim 7, wherein

the base station further comprises a processor, configured
to determine a receiver of the channel occupancy
indication signal; and

a transmitter is further configured to send a notification
message to the receiver of the channel occupancy
indication signal, wherein the notification message
comprises at least one of information about a distance
between the terminal device and the receiver, informa-
tion about coordinates of a location of the terminal
device, or timing advance TA information.

13. A terminal device, wherein the terminal device com-

prises:

a receiver, configured to receive first configuration infor-
mation and instruction information that are sent by a
base station, wherein the first configuration information
and the instruction information are information
obtained by the base station, the first configuration
information is channel contention configuration infor-
mation before uplink data is sent, the instruction infor-
mation is information that instructs the terminal device
to send a channel occupancy indication signal, and the
channel occupancy indication signal is used to indicate
that a current channel belongs to a radio access tech-
nology user; and

a transmitter, configured to send the channel occupancy
indication signal based on the first configuration infor-
mation and the instruction information.

14. The terminal device according to claim 13, wherein
the transmitter is further configured to receive second con-
figuration information sent by the base station, wherein the
second configuration information is configuration informa-
tion of the channel occupancy indication signal.

15. The terminal device according to claim 14, wherein
the receiver is further configured to receive the second
configuration information sent by the base station in a
unicast manner by using a radio resource control layer RRC
message, or receive the second configuration information
sent by the base station in a broadcast manner by using a
radio resource control layer RRC message.

16. The terminal device according to claim 15, wherein
the first configuration information comprises duration infor-
mation and time domain location information of a channel
contention time, the instruction information comprises infor-
mation that instructs the base station to select the terminal
device from a cell served by the base station as a terminal
device that sends the channel occupancy indication signal,
and the second configuration information comprises refer-
ence signal sequence information and bandwidth informa-
tion of the channel occupancy indication signal.
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