METHOD, DEVICE AND APPARATUS FOR DETERMINING CHANNEL
DETECTION MECHANISM, AND STORAGE MEDIUM

TECHNICAL FIELD
[0001] The disclosure relates to the field of communication, and particularly to a
method, an apparatus and a device for determining a channel detection mechanism, and a

storage medium.

BACKGROUND

[0002] The third generation partnership project (3GPP) proposes the use of an
unlicensed spectrum through a license assisted access (LAA) mechanism. That is, a licensed
spectrum is configured to assist implementation of the use of an unlicensed spectrum.

[0003] A channel detection mechanism is introduced in the LAA. That is, a terminal
needs to detect whether an uplink channel is in an idle state when performing an uplink
transmission. Data may be transmitted only if the uplink channel is in the idle state.

[0004] Signalings or data of uplink transmission may be in various forms, and
transmission priorities of different signalings or data may vary. Since a channel detection
mechanism may be in various forms, there is still no solution about how to select a

reasonable channel detection mechanism for different uplink transmissions.

SUMMARY

[0005] The embodiments of the disclosure provide a method, an apparatus and a
device for determining a channel detection mechanism, and a storage medium, to solve how
to select a reasonable channel detection mechanism during uplink transmission through an
uplink channel of an unlicensed spectrum. The technical solutions may be as follow.

[0006] According to one aspect of the disclosure, a method for determining a channel
detection mechanism is provided. The method is applicable to a scenario of uplink
transmission through an uplink channel of an unlicensed spectrum, and includes: receiving,
by a terminal, notification information from a base station; and determining, by the terminal,

a channel detection mechanism for the uplink transmission based on the notification



information.

[0007] In optional embodiments, the uplink transmission is an uplink transmission of
a configuration type; and receiving, by the terminal, the notification information from the
base station, includes: receiving, by the terminal, a configuration signaling from the base
station, the configuration signaling being a configuration signaling corresponding to the
uplink transmission, the configuration signaling carrying the notification information; or,
receiving, by the terminal, an independent signaling from the base station, the independent
signaling being a signaling different from the configuration signaling, the independent
signaling carrying the notification information.

[0008] In optional embodiments, the uplink transmission is an uplink transmission of
a scheduling type; and receiving, by the terminal, the notification information from the base
station, includes: receiving, by the terminal, a scheduling signaling from the base station, the
scheduling signaling being a scheduling signaling corresponding to the uplink transmission,
the scheduling signaling carrying the notification information at a preset location.

[0009] In optional embodiments, receiving, by the terminal, the notification
information from the base station, includes: receiving, by the terminal, the notification
information from the base station in response that a channel occupation duration
corresponding to the uplink transmission is initiated by the base station.

[0010] According to another aspect of the disclosure, a method for determining a
channel detection mechanism is provided. The method is applicable to a scenario of uplink
transmission through an uplink channel of an unlicensed spectrum, and includes: determining,
by a terminal, a type of the uplink transmission in response that a channel occupation
duration corresponding to the uplink transmission is initiated by the terminal; and
determining, by the terminal, a channel detection mechanism corresponding to the type based
on a corresponding relationship.

[0011] In optional embodiments, the corresponding relationship is pre-determined by
a communication protocol; or, the corresponding relationship is configured by a base station
to the terminal.

[0012] According to another aspect of the disclosure, a method for determining a

channel detection mechanism is provided. The method is applicable to a scenario of uplink



transmission through an uplink channel of an unlicensed spectrum, and includes: generating,
by a base station, notification information for indicating a channel detection mechanism for
the uplink transmission; and transmitting, by the base station, the notification information to a
terminal.

[0013] In optional embodiments, the uplink transmission is an uplink transmission of
a configuration type; and transmitting, by the base station, the notification information to the
terminal, includes: transmitting, by the base station, a configuration signaling to the terminal,
the configuration signaling being a configuration signaling corresponding to the uplink
transmission, the configuration signaling carrying the notification information; or,
transmitting, by the base station, an independent signaling to the terminal, the independent
signaling being a signaling different from the configuration signaling, the independent
signaling carrying the notification information.

[0014] In optional embodiments, the uplink transmission is an uplink transmission of
a scheduling type; and transmitting, by the base station, the notification information to the
terminal, includes: transmitting, by the base station, a scheduling signaling to the terminal,
the scheduling signaling being a scheduling signaling corresponding to the uplink
transmission, the scheduling signaling carrying the notification information at a preset
location.

[0015] In optional embodiments, transmitting, by the base station, the notification
information to the terminal, includes: transmitting, by the base station, the notification
information to the terminal in response that a channel occupation duration corresponding to
the uplink transmission is initiated by the base station.

[0016] According to another aspect of the disclosure, an apparatus for determining a
channel detection mechanism is provided. The apparatus is applicable to a scenario of uplink
transmission through an uplink channel of an unlicensed spectrum, and includes: a receiving
module, configured to receive notification information from a base station; and a determining
module, configured to determine a channel detection mechanism for the uplink transmission
based on the notification information.

[0017] In optional embodiments, the uplink transmission is an uplink transmission of

a configuration type; and the receiving module is configured to receive a configuration



signaling from the base station, the configuration signaling being a configuration signaling
corresponding to the uplink transmission, the configuration signaling carrying the notification
information; or, the receiving module is configured to receive an independent signaling from
the base station, the independent signaling being a signaling different from the configuration
signaling, the independent signaling carrying the notification information.

[0018] In optional embodiments, the uplink transmission is an uplink transmission of
a scheduling type; and the receiving module is configured to receive a scheduling signaling
from the base station, the scheduling signaling being a scheduling signaling corresponding to
the uplink transmission, the scheduling signaling carrying the notification information at a
preset location.

[0019] In optional embodiments, the receiving module is configured to, receive the
notification information from the base station in response that a channel occupation duration
corresponding to the uplink transmission is initiated by the base station.

[0020] According to another aspect of the disclosure, an apparatus for determining a
channel detection mechanism is provided. The apparatus is applicable to a terminal where
uplink transmission is performed through an uplink channel of an unlicensed spectrum, and
includes: a first determining module, configured to determine a type of the uplink
transmission in response that a channel occupation duration corresponding to the uplink
transmission is initiated by the terminal; and a second determining module, configured to
determine a channel detection mechanism corresponding to the type based on a
corresponding relationship.

[0021] In optional embodiments, the corresponding relationship is pre-determined by
a communication protocol; or, the corresponding relationship is configured by a base station
to the terminal.

[0022] According to another aspect of the disclosure, an apparatus for determining a
channel detection mechanism is provided. The apparatus is applicable to a scenario of uplink
transmission through an uplink channel of an unlicensed spectrum, and includes: a generating
module, configured to generate notification information for indicating a channel detection
mechanism for the uplink transmission; and a transmitting module, configured to transmit the

notification information to a terminal to determine the channel detection mechanism for the



uplink transmission.

[0023] In optional embodiments, the uplink transmission is an uplink transmission of
a configuration type; and the transmitting module, is configured to transmit a configuration
signaling to the terminal, the configuration signaling being a configuration signaling
corresponding to the uplink transmission, the configuration signaling carrying the notification
information; or, the transmitting module, is configured to transmit an independent signaling
to the terminal, the independent signaling being a signaling different from the configuration
signaling, the independent signaling carrying the notification information.

[0024] In optional embodiments, the uplink transmission is an uplink transmission of
a scheduling type; and the transmitting module is configured to transmit a scheduling
signaling to the terminal, the scheduling signaling being a scheduling signaling corresponding
to the uplink transmission, the scheduling signaling carrying the notification information at a
preset location.

[0025] In optional embodiments, the transmitting module is configured to, transmit
the notification information to the terminal in response that a channel occupation duration
corresponding to the uplink transmission is initiated by the base station.

[0026] According to another aspect of the disclosure, a terminal is provided. The
terminal includes: a processor; a transceiver coupled to the processor; and a memory
configured to store instructions executable by the processor; in which, the processor is
configured to load and execute the instructions executable to perform the method for
determining the channel detection mechanism, executed by the terminal side, as described
above.

[0027] According to another aspect of the disclosure, a base station is provided. The
base station includes: a processor; a transceiver coupled to the processor; a memory
configured to store instructions executable by the processor; in which, the processor is
configured to load and execute the instructions executable to perform the method for
determining the channel detection mechanism as described above.

[0028] According to another aspect of the disclosure, a computer-readable storage
medium is provided. The computer-readable storage medium stores at least one instruction, at

least one program, a code set or an instruction set, the at least one instruction, the at least one



program, the code set or the instruction set being loaded and executed by a processor to
perform the method for determining the channel detection mechanism as described in the
above aspects.

[0029] The technical solutions provided in embodiments of the disclosure may at
least include the following beneficial effect.

[0030] The terminal may receive the notification information from the base station
and determine the channel detection mechanism used by the uplink transmission based on the
notification information. It may make the terminal accurately determine the channel detection
mechanism used by the uplink transmission, thereby achieving fair and efficient occupation

of channel resources with other wireless communication systems on the unlicensed spectrum.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] In order to explain the technical solutions in embodiments of the disclosure
more clearly, the drawings described in the embodiments will be briefly introduced below.
Obviously, the drawings described as below are only some embodiments of the disclosure.

Those skilled in the art may obtain other drawings from these drawings without creative

work.

[0032] FIG 1 is a diagram illustrating channel listening of a LBT Cat.2 in the
disclosure.

[0033] FIG. 2 is a diagram illustrating channel listening of a LBT Cat.4 in the
disclosure.

[0034] FIG. 3 is a block diagram illustrating a wireless communications system

according to an exemplary embodiment of the disclosure.

[0035] FIG. 4 is a flowchart illustrating a method for determining a channel detection
mechanism according to an exemplary embodiment of the disclosure.

[0036] FIG. 5 is a flowchart illustrating a method for determining a channel detection
mechanism according to another exemplary embodiment of the disclosure.

[0037] FIG. 6 is a flowchart illustrating a method for determining a channel detection
mechanism according to another exemplary embodiment of the disclosure.

[0038] FIG. 7 is a flowchart illustrating a method for determining a channel detection



mechanism according to another exemplary embodiment of the disclosure.

[0039] FIG. 8 is a diagram illustrating a schematic example of a method for
determining a channel detection mechanism according to the embodiment in FIG. 7.

[0040] FIG. 9 is a flowchart illustrating a method for determining a channel detection
mechanism according to another exemplary embodiment of the disclosure.

[0041] FIG 10 is a diagram illustrating a schematic example of a method for
determining a channel detection mechanism according to the embodiment in FIG. 9.

[0042] FIG. 11 is a block diagram illustrating an apparatus for determining a channel
detection mechanism according to an exemplary embodiment of the disclosure.

[0043] FIG. 12 is a block diagram illustrating an apparatus for determining a channel
detection mechanism according to an exemplary embodiment of the disclosure.

[0044] FIG. 13 is a block diagram illustrating an apparatus for determining a channel
detection mechanism according to an exemplary embodiment of the disclosure.

[0045] FIG. 14 is a block diagram illustrating a wireless communications device

according to another exemplary embodiment of the disclosure.

DETAILED DESCRIPTION

[0046] In order to make purposes, technical solutions and advantages of the
disclosure clearer, embodiments of the disclosure will be further described below by
combining with the drawings.

[0047] In order to ensure coexistence with other wireless systems on the unlicensed
spectrum, for example, coexistence with a wireless fidelity (Wi-Fi) system, a channel
detection mechanism is also introduced in the LAA before data transmission. Before an
introduction of embodiments of the disclosure, a channel detection mechanism involved in
the disclosure is briefly introduced.

[0048] The channel detection mechanism generally includes the following.

[0049] First (Cat.1): no Listen before talk (LBT) is performed, that is, a wireless
communication device directly transmits information without detecting a channel before
transmitting information. The LBT may be referred to as a listen backoff mechanism

configured to implement effective sharing of the unlicensed spectrum. The LBT requires to



listen to the channel for a clear channel assessment (CCA) before transmitting information,
and perform transmission when the channel is in the idle state.

[0050] Second (LBT Cat.2): an LBT mechanism without a random backoff. A
wireless communication device detects within one time granularity before transmitting
information, for example, this time granularity may be 25us. When the channel within this
time granularity is idle, the wireless communication device may transmit information; or else,
the LBT fails to be executed, and the wireless communication device may not transmit
information.

[0051] As illustrated in FIG. 1, the wireless communication device executes the CAA
listening within a one-slot. When the listening result of the channel within a first CCA time
slot and a third CCA time slot is idle, the wireless communication device may occupy the
channel for data transmission; when the listening result of the channel within a second CCA
time slot is busy, the wireless communication device may not occupy the channel for data
transmission, that is, no data transmission for short.

[0052] Third (LBT Cat.3): an LBT mechanism with a random backoff and a fixed
contention window size (CWS). The transmitting device detects whether the channel is idle
within a first time granularity first; when it is detected that the channel is idle, a value N of a
random number is selected within a first contention window, and a second time granularity is
taken as a time granularity for channel detection; when it is detected that the channel is idle
within the second time granularity, and the value of the random number is not 0, 1 is
subtracted from the value of the random number, and the second time granularity continues to
be taken as the time granularity for channel detection; when it is detected that the channel is
busy within the second time granularity, the first time granularity is taken as the time
granularity again for channel detection; when it is detected that the channel is idle again
within the first time granularity, and the value of the random number is not 0, 1 is subtracted
from the value of the random number, and the second time granularity restores to be taken as
the time granularity for channel detection; until the value of the random number is reduced to
0, it may represent that the channel is idle.

[0053] Fourth (LBT Cat.4): an LBT mechanism with a random backoff and a variable
CWS. That is, on the basis of LBT Cat.3, the transmitting device may adjust the CWS based



on the previous transmission result. For example, the ratio of data that are not properly
received to the transmitted data within a reference duration in the previous transmission
process is X. When X is greater than a threshold, the value of the CWS increases. To refine
parameter settings during the LBT process, four priorities are configured in LBT Cat.4. Each
priority corresponds to different parameter configurations, and data transmissions of different
service types correspond to different priorities.

[0054] The principle of LBT Cat.4 is as follow: the wireless communication device
detects whether the channel is idle within a first time granularity first; when it is detected that
the channel is idle, a value N of a backoff counter (referred to as a random number) is
selected within a first contention window, and a second time granularity is taken as a time
granularity for channel detection; when it is detected that the channel is idle within the
second time granularity, and a value of the backoff counter is not 0, 1 is subtracted from the
value of the backoff counter, and the second time granularity continues to be taken as the
time granularity for channel detection; when it is detected that the channel is busy within the
second time granularity, the first time granularity is taken as the time granularity again for
channel detection; when it is detected that the channel is idle again within the first time
granularity, and the value of the backoff counter is not 0, 1 is subtracted from the value of the
backoff counter, and the second time granularity restores to be taken as the time granularity
for channel detection; until the value of the backoff counter is reduced to 0, it may represent
that the channel is available to be occupied.

[0055] As illustrated in FIG. 2, the wireless communication device evenly and
randomly generates a backoff counter N between 0 ~ a contention windows size (CWS), and
listens with the CCA slot as the granularity. Taking CWS=15 and N=7 corresponding to the
first physical downlink shared channel (PDSCH) as an example, in the first and second CCA
slots, the listening result of the channel is idle, and N is reduced to 5; in the third to the sixth
CAA slots, the listening result of the channel is busy, N remains unchanged, and listening is
restarted after four CAA slots are delayed; in the eleventh to the fifteenth listening
information, the listening result of the channel is idle, N is reduced to 0, and the wireless
communication device starts to occupy the channel for data transmission.

[0056] In the data transmission process, when the wireless communication device



receives a NACK (Negative Acknowledgement) within the reference subframe in CWS
adjustment, it represents data transmission failure, and the wireless communication device
dynamically increases CWS=31 based on the erroneous receiving state and regenerates a
backoff counter N=20, and adopts the increased CWS and the backoff counter N for channel
listening before the second PDSCH transmission. And when the listening result of the
channel in consecutive 20 CAA slots is idle, the channel is occupied for data transmission.

[0057] Different CWSs correspond to different channel access priorities p. In a
schematic example, Table-1 illustrates parameter configurations of four priorities of downlink

LBT Cat.4, and Table-2 illustrates parameter configurations of four priorities of uplink LBT

Cat.4. Both are different in configurations.

[0058] Table-1
channel access .
L mp CWinp CWaxp Tincorp optional value of CW,
priority (p)
1 1 3 7 2 ms {3,7}
2 1 7 15 3 ms {7,15}
3 3 15 63 8 or 10 ms {15,31,63}
4 7 15 1023 8 or 10 ms {15,31,63,127,255,511,1023}
[0059] Table-2
channel access )
L mp CWiin,p CWiaxp Tncorp optional value of CW,
priority (p)
1 2 3 7 2 ms {3,7}
2 2 7 15 3 ms {7,15}
3 3 15 1023 6 or 10 ms {15,31,63,127,255,511,1023}
4 7 15 1023 6 or 10 ms {15,31,63,127,255,511,1023}
[0060] In four channel access priorities as illustrated in Table-1 and Table-2, the

smaller the value of p is, the higher the corresponding channel access priority is. m, is the
number of extended clear channels (ECCAs) included in a delay duration. Each delay
duration includes a fixed 16us duration and m, ECCAs, that is, the first time granularity
described above. CWyinp, and CW,axp are a minimum convention window value and a
maximum convention window value, and the CWS in the LBT process is generated between
these both values. The backoff duration during the channel detection process of the LBT is

decided by the backoff counter N randomly generated during O to the generated convention
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window CW,. However, Tycorp is @ maximum duration that LBT Cat.4 corresponding to each
priority may occupy the channel after successful execution. As illustrated in the above Tables,
compared with priorities 1, 2, the execution duration of the LBT process of priorities 3, 4 is
relatively long, and the opportunity of obtaining the channel access is relatively low. To
ensure fairness, the maximum transmission duration occupied by data transmission of the
both priorities is relatively long.

[0061] Fifth: a channel detection mechanism based on a frame structure, that is, a
frame based equipment (FBE). For the FBE, a period is set, and the channel detection is
performed on the fixed location of each period once, for example, the CCA detection is
performed in each CCA detection duration. When it is detected that the channel state is idle,
this channel may be occupied for transmission, and the maximum channel occupation
duration is fixed until the CAA detection is performed again at the next period of the CAA
detection duration; when it is detected that the channel state is not idle, the channel may not
be occupied by the wireless communication device within the period until detection is
continued at the fixed location of the next period. A fixed period refers to a time domain unit
scheduled by the FBE, for example, a fixed period may be a fixed frame period (FFP). The
length of the fixed period may be predesignated by a protocol.

[0062] It should be noted that, the five channel detection mechanisms are only
example introductions. With the evolution of communications technologies, the five channel
detection mechanisms may vary or a new channel detection mechanism is generated.
However, the above are all suitable for the technical solutions described in the disclosure.
[0063] The network architecture and service scenario described in embodiments of
the disclosure are intended to explain the technical solutions of embodiments of the
disclosure more clearly, and does not constitute a limitation to the technical solutions
provided in embodiments of the disclosure. Those skilled in the art may know that, with the
evolution of network architecture and the emergence of new service scenarios, the technical
solutions provided in embodiments of the disclosure are equally applicable to similar
technical issues.

[0064] FIG 3 is a block diagram illustrating a wireless communications system

according to an exemplary embodiment of the disclosure. The wireless communications
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system may include a base station 310 and a terminal 320.

[0065] The base station 310 is deployed in an access network. The access network in
a 5G (5th-Generation Mobile Communication Technology) NR (New Radio) system may be
referred to as a new generation-radio access network (NG-RAN). The base station 310 and
the terminal 320 may communicate with each other through some air interface technologies,
such as through a cellular technology.

[0066] The base station 310 is a device that is deployed in the access network and
provides a wireless communication function for the terminal 320. The base station 310 may
include various forms of macro base stations, micro base stations, relay stations, access points,
etc. In the system adopting different wireless access technologies, names of the devices with
the base station functions may vary, for example, in the 5SG NR system, it is referred to as
gNodeB or gNB. With the evolution of communication technologies, the name of “base
station” may vary. For convenience of description, in embodiments of the disclosure, the
above device that provides the wireless communication function for the terminal 320 is
collectively referred to as the base station. In other embodiments, the base station 310 also
may be an access network device.

[0067] The number of terminals 320 is generally multiple, and one or more terminals
320 may be distributed in a cell managed by each base station 310. The terminals 320 may
include various handheld devices, vehicle-mounted devices, wearable devices, computing
devices, with wireless communication functions, or other processing devices coupled to
wireless modems, as well as various forms of user equipment (UE), mobile stations (MS),
terminal devices, etc. For convenience of description, in embodiments of the disclosure, the
devices mentioned above may be collectively referred to as terminals.

[0068] The “5G NR system” in embodiments of the disclosure may be also referred to
as a 5G system or an NR system, which may be understood by those skilled in the art. The
technical solutions in embodiments of the disclosure may be applicable to the 5G NR system,
and also applicable to the subsequent evolved system of the SG NR system. The 5G NR
system may be configured in an LAA scenario.

[0069] FIG. 4 is a flowchart illustrating a method for determining a channel detection

mechanism according to an exemplary embodiment of the disclosure. The method may be
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executed by the wireless communications system as illustrated in FIG. 3. The method may be
applicable to a scenario of uplink transmission through an uplink channel of an unlicensed
spectrum. The method may include the following.

[0070] At block 402, the base station generates notification information. The
notification information is configured to indicate a channel detection mechanism for the
uplink transmission.

[0071] The uplink transmission includes a transmission of an uplink control signaling
or a transmission of uplink data. The uplink control signalings may include control signalings
carried on a physical uplink control channel (PUCCH) and a physical uplink shared channel
(PUSCH), and some pilot signals for measurement. The uplink data may include data carried
on the PUSCH.

[0072] Transmission priorities of different uplink signalings or uplink data are
different. Therefore, channel detection mechanisms used by different uplink signalings or
uplink data may be different.

[0073] The channel detection mechanism includes but is not limited to any one of the

five channel detection mechanisms.

[0074] At block 404, the base station transmits the notification information to the
terminal.
[0075] In optional embodiments, the base station transmits the notification

information to the terminal by a high layer signaling. The high layer signaling includes but is
not limited to a radio resource control (RRC) signaling, a medium-access-control control

element (MAC CE) and a physical layer signaling.

[0076] At block 406, the terminal receives the notification information from the base
station.
[0077] At block 408, the terminal determines the channel detection mechanism for

uplink transmission based on the notification information.

[0078] In summary, with the method provided in the embodiments, the terminal may
receive the notification information from the base station and determine the channel detection
mechanism used by the uplink transmission based on the notification information. It may

make the terminal accurately determine the channel detection mechanism used by the uplink
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transmission, thereby achieving fair and efficient occupation of channel resources with other
wireless communication systems on the unlicensed spectrum.

[0079] The uplink transmission may be classified into two types: an uplink
transmission of a configuration type, and an uplink transmission of a scheduling type.

[0080] The uplink transmission of the configuration type refers to transmitting by the
base station a configuration signaling to a terminal. The terminal keeps using the
configuration of the current configuration signaling for the uplink transmission before
receiving the next configuration signaling. The configuration signaling is configured to
configure a transmission type of uplink transmission, the used time frequency resource, the
used cycle, etc. in a static or semi-static way.

[0081] The uplink transmission of the scheduling type refers to that the base station
dynamically transmits a scheduling signaling to the terminal, and the terminal performs one
or more uplink transmissions based on the scheduling of the scheduling signaling. The
scheduling signaling is configured to dynamically configure a transmission type of uplink
transmission, the used time frequency resource, the used cycle, etc. Optionally, the
scheduling signaling is downlink control information (DCI).

[0082] Based on optional embodiments in FIG. 4, for the uplink transmission of the
configuration type, the method includes the following as illustrated in FIG. 5.

[0083] At block 402a, the base station generates a configuration signaling carrying
notification information. The notification information is configured to indicate a channel
detection mechanism for the uplink transmission.

[0084] Optionally, the base station stores a corresponding relationship. The
corresponding relationship is relationships between types of uplink transmission and channel
detection mechanisms. The base station determines the channel detection mechanism
corresponding to the type of the current uplink transmission based on the corresponding
relationship, and further generates the notification information.

[0085] The configuration signaling is configured to configure the transmission type of
uplink transmission, the used time frequency resource, the used cycle, etc. in a static or
semi-static way.

[0086] In some embodiments, the configuration signaling further carries the

14



notification information.

[0087] At block 404a, the base station transmits the configuration signaling to the
terminal.

[0088] At block 406a, the terminal receives the configuration signaling from the base
station.

[0089] At block 408a, the terminal determines the channel detection mechanism for

the uplink transmission based on the notification information of the configuration signaling.
[0090] In summary, with the method provided in the embodiments, the notification
information may be carried in the configuration signaling for transmitting, which may reduce
the number of signaling interactions required between the base station and the terminal, and
improve the communication efficiency between the base station and the terminal.

[0091] Based on optional embodiments in FIG. 4, the uplink transmission of the
configuration type is transmitted by an independent signaling. The independent signaling is a
signaling different from the configuration signaling. The method includes the following as
illustrated in FIG. 6.

[0092] At block 402b, the base station generates an independent signaling carrying
notification information. The notification information is configured to indicate a channel
detection mechanism for the uplink transmission.

[0093] Optionally, the base station stores a corresponding relationship. The
corresponding relationship is relationships between types of uplink transmission and channel
detection mechanisms. The base station determines the channel detection mechanism
corresponding to the type of the current uplink transmission based on the corresponding

relationship, and further generates the independent signaling carrying the notification

information.

[0094] At block 404b, the base station transmits the independent signaling to the
terminal.

[0095] At block 406b, the terminal receives the independent signaling from the base
station.

[0096] At block 408D, the terminal determines the channel detection mechanism for

the uplink transmission based on the notification information of the independent signaling.
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[0097] In summary, with the method provided in the embodiments, the notification
information may be carried in the independent signaling for transmitting, and the original
configuration form between the base station and the terminal is not needed, which may
reduce the number of signaling interactions required between the base station and the
terminal, and improve the communication efficiency between the base station and the
terminal.

[0098] Based on optional embodiments in FIG. 4, for the uplink transmission of the
scheduling type, the method includes the following as illustrated in FIG. 7.

[0099] At block 402c, the base station generates a scheduling signaling carrying
notification information. The notification information is configured to indicate a channel
detection mechanism for the uplink transmission.

[00100] Optionally, the base station stores a corresponding relationship. The
corresponding relationship is relationships between types of uplink transmission and channel
detection mechanisms. The base station determines the channel detection mechanism
corresponding to the type of the current uplink transmission based on the corresponding
relationship, and further generates the notification information.

[00101] The scheduling signaling is configured to dynamically configure the
transmission type of uplink transmission, the used time frequency resource, the used cycle,
etc.

[00102] In some embodiments, the scheduling signaling further carries the notification
information. Optionally, the notification information has a fixed information domain length
or a configurable information domain length. For example, the terminal supports Cat.1,
Cat.2, Cat.3 and Cat.4 on the unlicensed frequency band, and 2-bit indication information

may be configured to indicate the channel detection mechanism as illustrated in Table-3.

[00103] Table-3
Notification Information Type of Channel Detection Mechanism
00 LBT Cat.1
01 LBT Cat.2
10 LBT Cat.3
11 LBT Cat4
[00104] Optionally, the corresponding relationship as illustrated in the above Table
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may be pre-determined or pre-configured. In some embodiments of the disclosure,
pre-determined refers to pre-determined by a communication protocol, and pre-configured

refers to pre-configured by the base station to the terminal.

[00105] At block 404c, the base station transmits the scheduling signaling to the
terminal.
[00106] The scheduling signaling may be downlink control information (DCI), and the

scheduling information is transmitted before uplink data as illustrated in FIG. 8.

[00107] At block 406c, the terminal receives the scheduling signaling from the base
station.
[00108] At block 408c, the terminal determines the channel detection mechanism

configured for uplink transmission based on the notification information of the scheduling
signaling.

[00109] In summary, with the method provided in the embodiments, the notification
information may be carried in the scheduling signaling for transmitting, which may reduce
the number of signaling interactions between the base station and the terminal, and improve
the communication efficiency between the base station and the terminal.

[00110] In optional embodiments based on the embodiments of FIG. 4 or FIG. 5 or FIG.
6 or FIG. 7, when the channel occupation duration corresponding to the uplink transmission is
initiated by the base station, the terminal performs the uplink transmission in the channel
occupation duration initiated by the base station. In this case, the base station transmits the
notification information to the terminal and the terminal determines the channel detection
mechanism based on the notification information.

[00111] Optionally, “initiate” refers to a behavior that the wireless communication
device performs the LBT and occupies channel resources after the LBT is successful. The
wireless communication device may be the base station, or may be the terminal.

[00112] In some embodiments, when the channel occupation duration corresponding to
the uplink transmission is initiated by the terminal, the terminal itself determines the channel
detection mechanism. FIG. 9 is a flowchart illustrating a method for determining a channel
detection mechanism according to an exemplary embodiment of the disclosure. The method

may be executed by the terminal. The method includes the following.
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[00113] At block 901, the terminal determines a type of the uplink transmission in
response that a channel occupation duration corresponding to the uplink transmission is
initiated by the terminal.

[00114] The type of the uplink transmission includes a type of an uplink control
signaling and/or a type of uplink data.

[00115] At block 902, the terminal determines a channel detection mechanism
corresponding to the type based on a corresponding relationship.

[00116] Optionally, the corresponding relationship is pre-determined by a
communication protocol; or, the corresponding relationship is configured by the base station
to the terminal. That is, the terminal determines the channel detection mechanism based on
the type of the uplink control signaling and/or the uplink data needing to be transmitted. For
example, transmissions of types of different uplink control signalings need different channel
detection mechanisms.

[00117] Optionally, each channel detection mechanism has the corresponding channel
access priority.

[00118] It should be noted that, the channel detection is performed through a channel
detection mechanism with the lowest channel access priority in the plurality of determined
channel detection mechanisms when at least two types of different uplink control
signalings/or uplink data types require continuous transmissions in the channel occupancy
duration initiated by the terminal.

[00119] Comparing of the scenario of the channel occupation duration initiated by the
base station and the scenario of the channel occupation duration initiated by the terminal may
refer to FIG. 10. The way of determining the channel detection mechanism by the terminal
itself may enable the terminal to occupy the uplink channel for the uplink transmission faster,
thereby reducing a time delay of the uplink transmission.

[00120] The following are apparatus embodiments of the disclosure. The apparatus
embodiments may correspond to the above method embodiments. For the details not
described in the apparatus embodiments, it may refer to the above method embodiments,
which is not repeated herein.

[00121] FIG. 11 is a block diagram illustrating an apparatus for determining a channel
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detection mechanism according to an exemplary embodiment of the disclosure. The apparatus
may be implemented as a part of a terminal. The apparatus is applicable to a scenario of
uplink transmission through an uplink channel of an unlicensed spectrum. The apparatus
includes a receiving module 1120 and a determining module 1140.

[00122] The receiving module 1120 is configured to receive notification information
from a base station.

[00123] The determining module 1140 is configured to determine a channel detection
mechanism for the uplink transmission based on the notification information.

[00124] In optional embodiments, the uplink transmission is an uplink transmission of
a configuration type; and the receiving module 1120 is configured to receive a configuration
signaling from the base station, the configuration signaling being a configuration signaling
corresponding to the uplink transmission, the configuration signaling carrying the notification
information; or, the receiving module 1120 is configured to receive an independent signaling
from the base station, the independent signaling being a signaling different from the
configuration signaling, the independent signaling carrying the notification information.
[00125] In optional embodiments, the uplink transmission is an uplink transmission of
a scheduling type; and the receiving module 1120 is configured to receive a scheduling
signaling from the base station, the scheduling signaling being a scheduling signaling
corresponding to the uplink transmission, the scheduling signaling carrying the notification
information at a preset location.

[00126] In optional embodiments, the receiving module 1120 is configured to, receive
the notification information from the base station in response that a channel occupation
duration corresponding to the uplink transmission is initiated by the base station.

[00127] FIG. 12 is a block diagram illustrating an apparatus for determining a channel
detection mechanism according to an exemplary embodiment of the disclosure. The apparatus
may be implemented as a part of a terminal. The apparatus is applicable to a scenario of
uplink transmission through an uplink channel of an unlicensed spectrum. The apparatus
includes a first determining module 1220 and a second determining module 1240.

[00128] The first determining module 1220 is configured to determine a type of the

uplink transmission in response that a channel occupation duration corresponding to the
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uplink transmission is initiated by the terminal.

[00129] The second determining module 1240 is configured to determine a channel
detection mechanism corresponding to the type based on a corresponding relationship.
[00130] Optionally, the corresponding relationship is pre-determined by a
communication protocol; or, the corresponding relationship is configured by a base station to
the terminal.

[00131] In optional embodiments, the second determining module 1240 is further
configured to perform the channel detection through a channel detection mechanism with the
lowest channel access priority in the plurality of determined channel detection mechanisms
when at least two types of different uplink control signaling or uplink data require continuous
transmissions in the channel occupation duration initiated by the terminal.

[00132] FIG. 13 is a block diagram illustrating an apparatus for determining a channel
detection mechanism according to an exemplary embodiment of the disclosure. The apparatus
may be implemented as a part of a base station. The apparatus is applicable to a scenario of
uplink transmission through an uplink channel of an unlicensed spectrum. The apparatus
includes a generating module 1320 and a transmitting module 1340.

[00133] The generating module 1320 is configured to generate notification information
for indicating a channel detection mechanism for the uplink transmission.

[00134] The transmitting module 1340 is configured to transmit the notification
information to a terminal to determine the channel detection mechanism for the uplink
transmission.

[00135] In optional embodiments, the uplink transmission is an uplink transmission of
a configuration type; and the transmitting module 1340 is configured to transmit a
configuration signaling to the terminal, the configuration signaling being a configuration
signaling corresponding to the uplink transmission, the configuration signaling carrying the
notification information; or, the transmitting module 1340 is configured to transmit an
independent signaling to the terminal, the independent signaling being a signaling different
from the configuration signaling, the independent signaling carrying the notification
information.

[00136] In optional embodiments, the uplink transmission is an uplink transmission of
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a scheduling type; and the transmitting module 1340 is configured to transmit a scheduling
signaling to the terminal, the scheduling signaling being a scheduling signaling corresponding
to the uplink transmission, the scheduling signaling carrying the notification information at a
preset location.

[00137] In optional embodiments, the transmitting module 1340 is configured to,
transmit the notification information to the terminal in response that a channel occupation
duration corresponding to the uplink transmission is initiated by the base station.

[00138] FIG. 14 is a block diagram illustrating a wireless communications device
according to another exemplary embodiment of the disclosure. The wireless communication
device may be a terminal or a base station. The wireless communication device includes a
processor 101, a receiver 102, a transmitter 103, a memory 104 and a bus 105.

[00139] The processor 101 includes one or more processing cores, and the processor
101 executes various function applications and information processing by running software
programs or modules.

[00140] The receiver 102 and the transmitter 103 may be implemented as a
communication component, which may be a communication chip.

[00141] The memory 104 is coupled to the processor 101 through the bus 105.

[00142] The memory 104 may be configured to store at least one instruction, and the
processor 101 is configured to execute the at least one instruction to implement all actions in
the blocks in the above embodiments.

[00143] In addition, the memory 104 may be implemented by any type of volatile or
non-volatile storage devices or their combination. The volatile or non-volatile storage device
includes but is not limited to a magnetic disk or an optical disk, an electrically erasable
programmable read-only memory (EEPROM), an erasable programmable read-only memory
(EPROM), a static random access memory (SRAM), a read-only memory (ROM), a magnetic
memory, a flash memory and a programmable read-only memory (PROM).

[00144] In an exemplary embodiment, a non-transitory computer-readable storage
medium including instructions is further provided, such as the memory including instructions,
in which the instructions may be executed by the processor to complete all actions in the

blocks of the above method embodiments. For example, the non-transitory computer-readable
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storage medium may be a ROM, a random access memory (RAM), a CD-ROM, a magnetic
tape, a floppy disk, an optical data storage device, etc.

[00145] A non-transitory computer-readable storage medium is further provided. When
the instructions in the non-transitory computer-readable storage medium are executed by the
processor, the terminal is caused to execute the method for determining the channel detection
mechanism.

[00146] The serial numbers of the above embodiments may be only for the purpose of
description and may not represent the advantages and disadvantages of the embodiments.
[00147] Those skilled in the art may understand that all or part of the actions in the
above embodiments may be implemented by hardware, or by a program to instruct relevant
hardware, in which the program may be stored in a computer-readable storage medium which
may be a read-only memory, a magnetic disk or an optical disk, etc.

[00148] The above are only some embodiments in embodiments of the disclosure, and
may not constitute the limitation of the disclosure. Any modification, equivalent replacement,
improvement, etc., made within the spirit and principle of embodiments of the disclosure

shall be included within the protection scope of embodiments of the disclosure.
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WHAT IS CLAIMED IS:

1. A method for determining a channel detection mechanism, for a scenario of uplink
transmission through an uplink channel of an unlicensed spectrum, comprising:

receiving, by a terminal, notification information from a base station; and

determining, by the terminal, a channel detection mechanism for the uplink transmission

based on the notification information.

2. The method as claimed in claim 1, wherein, the uplink transmission is an uplink
transmission of a configuration type; and
receiving, by the terminal, the notification information from the base station, comprises:
receiving, by the terminal, a configuration signaling from the base station, the
configuration signaling being a configuration signaling corresponding to the uplink
transmission, the configuration signaling carrying the notification information;
or,
receiving, by the terminal, an independent signaling from the base station, the
independent signaling being a signaling different from the configuration signaling, the

independent signaling carrying the notification information.

3. The method as claimed in claim 1, wherein, the uplink transmission is an uplink
transmission of a scheduling type; and
receiving, by the terminal, the notification information from the base station, comprises:
receiving, by the terminal, a scheduling signaling from the base station, the
scheduling signaling being a scheduling signaling corresponding to the uplink
transmission, the scheduling signaling carrying the notification information at a preset

location.

4. The method as claimed in any one of claims 1 to 3, wherein, receiving, by the terminal,
the notification information from the base station, comprises:

receiving, by the terminal, the notification information from the base station in response
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that a channel occupation duration corresponding to the uplink transmission is initiated by the

base station.

5. A method for determining a channel detection mechanism, for a scenario of uplink
transmission through an uplink channel of an unlicensed spectrum, comprising:

determining, by a terminal, a type of the uplink transmission in response that a channel
occupation duration corresponding to the uplink transmission is initiated by the terminal; and

determining, by the terminal, a channel detection mechanism corresponding to the type

based on a corresponding relationship.

6. The method as claimed in claim 5, wherein,
the corresponding relationship is pre-determined by a communication protocol;
or,

the corresponding relationship is configured by a base station to the terminal.

7. A method for determining a channel detection mechanism, for a scenario of uplink
transmission through an uplink channel of an unlicensed spectrum, comprising:

generating, by a base station, notification information for indicating a channel detection
mechanism for the uplink transmission; and

transmitting, by the base station, the notification information to a terminal.

8. The method as claimed in claim 7, wherein, the uplink transmission is an uplink
transmission of a configuration type; and
transmitting, by the base station, the notification information to the terminal, comprises:
transmitting, by the base station, a configuration signaling to the terminal, the
configuration signaling being a configuration signaling corresponding to the uplink
transmission, the configuration signaling carrying the notification information;
or,
transmitting, by the base station, an independent signaling to the terminal, the

independent signaling being a signaling different from the configuration signaling, the
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independent signaling carrying the notification information.

9. The method as claimed in claim 7, wherein, the uplink transmission is an uplink
transmission of a scheduling type; and
transmitting, by the base station, the notification information to the terminal, comprises:
transmitting, by the base station, a scheduling signaling to the terminal, the
scheduling signaling being a scheduling signaling corresponding to the uplink
transmission, the scheduling signaling carrying the notification information at a preset

location.

10. The method as claimed in any one of claims 7 to 9, wherein, transmitting, by the base
station, the notification information to the terminal, comprises:

transmitting, by the base station, the notification information to the terminal in response
that a channel occupation duration corresponding to the uplink transmission is initiated by the

base station.

11. An apparatus for determining a channel detection mechanism, for a scenario of uplink
transmission through an uplink channel of an unlicensed spectrum, comprising:

a receiving module, configured to receive notification information from a base station;
and

a determining module, configured to determine a channel detection mechanism for the

uplink transmission based on the notification information.

12. The apparatus as claimed in claim 11, wherein, the uplink transmission is an uplink
transmission of a configuration type; and

the receiving module is configured to receive a configuration signaling from the base
station, the configuration signaling being a configuration signaling corresponding to the
uplink transmission, the configuration signaling carrying the notification information;

or,

the receiving module is configured to receive an independent signaling from the base
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station, the independent signaling being a signaling different from the configuration signaling,

the independent signaling carrying the notification information.

13. The apparatus as claimed in claim 11, wherein, the uplink transmission is an uplink
transmission of a scheduling type; and

the receiving module is configured to receive a scheduling signaling from the base
station, the scheduling signaling being a scheduling signaling corresponding to the uplink
transmission, the scheduling signaling carrying the notification information at a preset

location.

14. The apparatus as claimed in any one of claims 11 to 13, wherein,
the receiving module is configured to, receive the notification information from the base
station in response that a channel occupation duration corresponding to the uplink

transmission is initiated by the base station.

15. An apparatus for determining a channel detection mechanism, for a terminal where
uplink transmission is performed through an uplink channel of an unlicensed spectrum,
comprising:

a first determining module, configured to determine a type of the uplink transmission in
response that a channel occupation duration corresponding to the uplink transmission is
initiated by the terminal; and

a second determining module, configured to determine a channel detection mechanism

corresponding to the type based on a corresponding relationship.

16. The apparatus as claimed in claim 15, wherein,
the corresponding relationship is pre-determined by a communication protocol;
or,

the corresponding relationship is configured by a base station to the terminal.

17. An apparatus for determining a channel detection mechanism, for a scenario of uplink
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transmission through an uplink channel of an unlicensed spectrum, comprising:

a generating module, configured to generate notification information for indicating a
channel detection mechanism for the uplink transmission; and

a transmitting module, configured to transmit the notification information to a terminal to

determine the channel detection mechanism for the uplink transmission.

18. The apparatus as claimed in claim 17, wherein, the uplink transmission is an uplink
transmission of a configuration type; and

the transmitting module, is configured to transmit a configuration signaling to the
terminal, the configuration signaling being a configuration signaling corresponding to the
uplink transmission, the configuration signaling carrying the notification information;

or,

the transmitting module, is configured to transmit an independent signaling to the
terminal, the independent signaling being a signaling different from the configuration

signaling, the independent signaling carrying the notification information.

19. The apparatus as claimed in claim 17, wherein, the uplink transmission is an uplink
transmission of a scheduling type; and

the transmitting module is configured to transmit a scheduling signaling to the terminal,
the scheduling signaling being a scheduling signaling corresponding to the uplink
transmission, the scheduling signaling carrying the notification information at a preset

location.

20. The apparatus as claimed in any one of claims 17 to 19, wherein,
the transmitting module is configured to, transmit the notification information to the
terminal in response that a channel occupation duration corresponding to the uplink

transmission is initiated by the base station.

21. A terminal, comprising:

a processor;
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a transceiver coupled to the processor; and
a memory configured to store instructions executable by the processor;
wherein, the processor is configured to load and execute the instructions executable to

perform the method as claimed in any one of claims 1 to 6.

22. A base station, comprising:

a processor;

a transceiver coupled to the processor; and

a memory configured to store instructions executable by the processor;

wherein, the processor is configured to load and execute the instructions executable to

perform the method as claimed in any one of claims 7 to 10.

23. A computer-readable storage medium, wherein the computer-readable storage
medium stores at least one instruction, at least one program, a code set and an instruction set,
the at least one instruction, the at least one program, the code set or the instruction set being
loaded and executed by a processor to perform the method as claimed in any one of claims 1

to 10.

28



