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DESCRIPTION

TECHNICAL FIELD

[0001] Embodiments of the disclosure relate to the field of communication, and more
particularly to a data transmission method and device.

BACKGROUND

[0002] In an existing wireless communication system, for example, a Long Term Evolution
(LTE) system, a sub-frame is taken as a scheduling unit. As illustrated in FIG. 1, first few
symbols in each sub-frame may be configured as control channel resources, and the control
channel resources span the whole system bandwidth on a frequency domain. A starting
symbol of a data transmission resource is usually a first symbol immediately next to a control
channel resource, and an ending symbol of the data transmission channel is usually an ending
symbol of a sub-frame. Therefore, a length of a data transmission resource on a time domain
is kept unchanged in a sub-frame and on the whole system bandwidth.

[0003] A future wireless communication system (for example, 5th-Generation (5G)) focuses on
supporting higher system performance, and is required to support various service types,
different deployment scenarios and a wider spectral range. How to improve system
performance is a research hot spot in this field.

[0004] WO 2012/109542 A1 discloses a method for receiving an enhanced control channel E-
PDCCH. MEDIATEK INC: "Multiplexing of PUCCH and other channels", 3GPP DRAFT R1-
1612140, discloses that indication the index of starting OFDM symbol of PUSCH shall be
introduced into DCIl. LG ELECTRONICS: "Remaining details on Frame Structure", 3GPP
DRAFT R1-1611780 FS, discloses that dynamic indication of reserved resources should be
supported in NR. INTEL CORPORATION: "NR frame structure for forward compatibility”, 3GPP
R1-1609509, discloses that NR supports dynamic signaling of reservation resources within a
slot. CN 104 244 420 A discloses a resource allocation method for wireless communication
systems with different uplink and downlink resource granularities.

SUMMARY

[0005] The embodiments of the disclosure provide a data transmission method and device,
which may improve system performance.

[0006] The features of the method and device according to the present invention are defined
in the independent claims, and the preferable features according to the present invention are
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defined in the dependent claims.

BRIEF DESCRIPTION OF DRAWINGS

[0007]
FIG. 1 is a schematic diagram of a typical sub-frame structure.

FIG. 2 is a schematic architecture diagram of a wireless communication system to which the
embodiments of the disclosure are applied.

FIG. 3 is a schematic flowchart of a data transmission method according to an embodiment of
the disclosure

FIG. 4 is a schematic diagram of an example of downlink data time-domain resources in time-
frequency resource regions according to an embodiment of the disclosure.

FIG. 5 is a schematic diagram of another example of downlink data time-domain resources in
time-frequency resource regions according to an embodiment of the disclosure.

FIG. 6 is a schematic diagram of another example of downlink data time-domain resources in
time-frequency resource regions according to an embodiment of the disclosure.

FIG. 7 is a schematic diagram of another example of downlink data time-domain resources in
time-frequency resource regions according to an embodiment of the disclosure.

FIG. 8 is a schematic flowchart of a data transmission method according to another
embodiment of the disclosure.

FIG. 9 is a schematic diagram of another example of downlink data time-domain resources in
time-frequency resource regions according to an embodiment of the disclosure.

FIG. 10 is a schematic block diagram of a data transmission device according to an
embodiment of the disclosure.

FIG. 11 is a schematic block diagram of a data transmission device according to another
embodiment of the disclosure.

FIG. 12 is a schematic block diagram of a data transmission device according to another
embodiment of the disclosure.

FIG. 13 is a schematic block diagram of a data transmission device according to another
embodiment of the disclosure.

FIG. 14 is a schematic block diagram of a data transmission device according to another
embodiment of the disclosure.

FIG. 15 is a schematic block diagram of a data transmission device according to another
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embodiment of the disclosure.

FIG. 16 is a schematic block diagram of a data transmission device according to another
embodiment of the disclosure.

FIG. 17 is a schematic block diagram of a data transmission device according to another
embodiment of the disclosure.

DETAILED DESCRIPTION

[0008] The technical solutions in the embodiments of the disclosure will be described below in
conjunction with the drawings in the embodiments of the disclosure.

[0009] The technical solutions of the embodiments of the disclosure may be applied to various
communication systems, for example, a Global System of Mobile Communication (GSM), a
Code Division Multiple Access (CDMA) system, a Wideband Code Division Multiple Access
(WCDMA) system, a General Packet Radio Service (GPRS), an LTE system, an LTE
Frequency Division Duplex (FDD) system, LTE Time Division Duplex (TDD), a Universal Mobile
Telecommunication System (UMTS), a Worldwide Interoperability for Microwave Access
(WIMAX) communication system, a future evolved Public Land Mobile Network (PLMN) or a
future 5G system.

[0010] FIG. 2 illustrates a wireless communication system 100 to which the embodiments of
the disclosure are applied. The wireless communication system 100 may include at least one
network device 110. The network device 110 may be a device communicating with a terminal
device. Each network device 110 may provide communication coverage for a specific
geographical region and may communicate with a terminal device (for example, UE) in the
coverage. The network device 110 may be a Base Transceiver Station (BTS) in the GSM or the
CDMA system, may also be a NodeB (NB) in the WCDMA system, and may further be an
Evolutional Node B (eNB or eNodeB) in the LTE system or a wireless controller in a Cloud
Radio Access Network (CRAN). Or the network device may be a relay station, an access point,
a vehicle-mounted device, a wearable device, a network-side device in a future 5G network, a
network device in the future evolved PLMN or the like.

[0011] The wireless communication system 100 further includes multiple terminal devices 120
located within the coverage of the network device 110. The terminal devices 120 may be
mobile or fixed. The terminal device 120 may refer to an access terminal, UE, a user unit, a
user station, a mobile station, a mobile radio station, a remote station, a remote terminal, a
mobile device, a user terminal, a terminal, a wireless communication device, a user agent or a
user device. The access terminal may be a cell phone, a cordless phone, a Session Initiation
Protocol (SIP) phone, a Wireless Local Loop (WLL) station, a Personal Digital Assistant (PDA),
a handheld device with a wireless communication function, a computing device, another
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processing device connected to a wireless modem, a vehicle-mounted device, a wearable
device, a terminal device in the future 5G network, a terminal device in the future evolved
PLMN or the like.

[0012] A network device and two terminal devices are exemplarily illustrated in FIG. 2.
Optionally, the wireless communication system 100 may include multiple network devices and
another number of terminal devices may be included in coverage of each network device.
There are no limits made thereto in the embodiments of the disclosure

[0013] Optionally, the wireless communication system 100 may further include another network
entity such as a network controller and a mobility management entity. The embodiments of the
disclosure are not limited thereto

[0014] In the wireless communication system 100, a time-frequency resource region may
include a control channel resource and a data transmission channel. Herein, the control
channel resource may include at least one physical resource block configured to transmit a
control channel, and the data transmission resource may include at least one physical
resource block for data transmission. The control channel resource may not span the whole
system bandwidth but only appears in some physical resource blocks, and then the terminal
device is not required to detect the control channel on the whole system bandwidth, so that
power consumption of the terminal device is reduced.

[0015] In the embodiments of the disclosure, a scheduling unit may refer to a time-domain
resource element implementing a data transmission of the terminal device scheduled by the
network device. For example, a scheduling unit may correspond to one or more sub-frames,
slots or mini-slots on a time domain. Herein, an uplink/downlink scheduling time-domain
resource may refer to a time-domain resource occupied by scheduled data transmission, and
may specifically be a time-domain resource configured to transmit uplink/downlink data in the
scheduling unit, or may be part of the time-domain resource configured to transmit the
uplink/downlink data in the scheduling unit. There are no limits made thereto in the
embodiments of the disclosure

[0016] Data transmission time-domain resources in different scheduling units may be at
different positions, and for example, have different starting symbols and/or different time-
domain lengths. For facilitating data transmitting and/or demodulation of the terminal device,
the network device may notify an uplink scheduling time-domain resource and/or downlink
scheduling time-domain resource in a specific scheduling unit to the terminal device.

[0017] FIG. 3 illustrates a transmission method 200 according to an embodiment of the
disclosure. The transmission method 200 may be applied to the wireless communication
system 100 illustrated in FIG. 2. However, the embodiment of the disclosure is not limited
thereto.

[0018] In S210, a network device determines a first downlink scheduling time-domain resource
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in a first time-frequency resource region. The frequency-domain resource in the first time-
frequency resource region is a part of a system bandwidth.

[0019] The first time-frequency resource region may include multiple physical resource blocks.
The time-frequency resource region corresponds to a scheduling unit on a time domain, and
corresponds to part of the system bandwidth on a frequency domain. The downlink scheduling
time-domain resource corresponds to a data transmission resource configured to transmit
downlink data in the time-frequency resource region.

[0020] In the embodiment of the disclosure, downlink data time-domain resources in different
time-frequency resource regions may be at different positions in the time-frequency resource
regions. Different time-frequency resource regions corresponding to a same time-domain
resource and corresponding to different frequency bands include different downlink data time-
domain resources. For example, the first time-frequency resource region and a second time-
frequency resource region correspond to a same time-domain resource and correspond to
different frequency-domain resources respectively, a starting symbol of the first downlink data
time-domain resource in the first time-frequency resource region may be different from a
starting symbol of a second downlink data time-domain resource in the second time-frequency
resource region, and an ending symbol of the first downlink data time-domain resource is the
same as an ending symbol of the second downlink data time-domain resource, for example,
both of them are ending symbols of the first time-frequency resource region and the second
time-frequency resource region; or, the starting symbol of the first downlink data time-domain
resource is the same as the starting symbol of the second downlink data time-domain
resource, but a time-domain length of the first downlink data time-domain resource is different
from a time-domain length of the second downlink data time-domain resource. The
embodiment of the disclosure is not limited thereto.

[0021] In S220, the network device sends indication information to a terminal device. The
indication information indicates the first downlink scheduling time-domain resource.

[0022] Optionally, the indication information may specifically be configured to indicate at least
one of the starting symbol, time-domain length and ending symbol of the first downlink data
time-domain resource.

[0023] Optionally, the network device may transmit high-layer signaling to the terminal device,
the high-layer signaling carrying the indication information. Or, the network device may
transmit physical-layer signaling to the terminal device, the physical-layer signaling carrying the
indication information. Optionally, the physical-layer signaling may specifically be a physical-
layer common signal or a UE-specific control signal. There are no limits made thereto in the
embodiment of the disclosure. Or, the network device may indicate the downlink scheduling
time-domain resource allocated for the terminal device through both of the high-layer signaling
or the physical-layer signaling. For example, the network device may indicate a starting symbol
(or time-domain length) of a downlink data time-domain resource in each time-frequency
resource region through the high-layer signaling and indicate the time-domain length (or
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starting symbol) of the downlink data time-domain resource allocated for the terminal device
through the physical-layer signaling. Or, the network device may indicate the downlink
scheduling time-domain resource allocated for the terminal device through secondary Downlink
Control Information (DCI). Herein, primary DCI may be configured to indicate the downlink
scheduling time-domain resource of each time-frequency resource region, and the secondary
DCI may be configured to indicate a specific data scheduling configuration for the terminal
device, for example, indicating the downlink scheduling time-domain resource allocated for the
terminal device. Then, the terminal device may determine the downlink scheduling time-
domain resource allocated by the network device in combination with the primary DCI and the
secondary DCI. Optionally, the primary DCI may be a common control channel, and all terminal
devices may acquire information from the channel. The secondary DCI may be a UE-specific
control channel. The embodiment of the disclosure is not limited thereto.

[0024] In S230, the terminal device, after receiving the indication information from the network
device, may determine the first downlink scheduling time-domain resource according to the
indication information

[0025] As an optional embodiment, the indication information may explicitly indicate the first
downlink scheduling time-domain resource. For example, the indication information may
include at least one of information about the starting symbol of the first downlink data time-
domain resource, information about the time-domain length and information about the ending
symbol. For example, the network device may indicate at least one of the starting symbol,
time-domain length and ending symbol of the downlink data time-domain resource in each
time-frequency resource region through the high-layer signaling. Or, the network device may
also dynamically indicate at least one of a starting symbol, time-domain length or ending
symbol of at least one physical resource block allocated for the terminal device through the
physical-layer signaling. The embodiment of the disclosure is not limited thereto.

[0026] As another optional embodiment, the indication information may also implicitly indicate
the first downlink scheduling time-domain resource. For example, the indication information
may implicitly indicate the first downlink scheduling time-domain resource through information
about the control channel resource in the first time-frequency resource region. For example,
the indication information may include a time-domain length of the control channel resource. In
such case, optionally, the network device may transmit a physical-layer common broadcast
signal, the common broadcast signal carrying the indication information. However, the
embodiment of the disclosure is not limited thereto.

[0027] In such case, the terminal device may determine the first downlink scheduling time-
domain resource according to the information, in the indication information, about the control
channel resource. For example, the terminal device may determine the starting symbol of the
first downlink data time-domain resource according to the time-domain length, in the indication
information, of the control channel resource and determine the first downlink scheduling time-
domain resource according to the starting symbol of the first downlink data time-domain
resource. Specifically, the terminal device may determine an ending symbol of the control
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channel resource according to the time-domain length of the control channel resource and
determine the starting symbol of the first downlink data time-domain resource to be an Nth
symbol after the ending symbol of the control channel resource. N may be an integer more
than or equal to 1, and a specific numerical value of N may be defined or preconfigured in a
protocol. The embodiment of the disclosure is not limited thereto.

[0028] As illustrated in FIG. 4, a time-frequency resource region 1 and a time-frequency
resource region 3 include control channel resources, and a time-frequency resource region 2
includes no control channel resource. In such case, starting symbols of downlink data time-
domain resources of the time-frequency resource region 1 and the time-frequency resource
region 3 may be first symbols after the control channel resources. Time-domain lengths of the
control channel resources in the time-frequency resource region 1 and the time-frequency
resource region 3 may be different, and correspondingly, the starting symbols of the downlink
data time-domain resources in the time-frequency resource region 1 and the time-frequency
resource region 3 may be different. Since the time-frequency resource region 2 includes no
control channel resource, a starting symbol of a downlink data time-domain resource in the
time-frequency resource region 2 may be a first symbol of the time-frequency resource region
2.

[0029] In the example illustrated in FIG. 4, the downlink data time-domain resource is a close
neighbor after the control channel resource of the same time-frequency resource region, that
is, the starting symbol of the downlink data time-domain resource is a first symbol immediately
next to an ending symbol of the control channel resource. Optionally, there may also be a
certain time interval between the downlink data time-domain resource and control channel
resource in the same time-frequency resource region, that is, the starting symbol of the
downlink data time-domain resource may be any symbol after the control channel resource.
Therefore, a system may support service requirements of different service types. For example,
in Coordination of Multiple Points (CoMP), starting symbols of data resources of different
network nodes participating in coordination are required to be kept consistent; and in
interference coordination of neighbor cells/lbeams, starting symbols of the neighbor
cells/beams may coordinate with each other; and when resource allocation multiplexing for
different services is supported, starting symbols of data resources for some delay-insensitive
services may be configured after services with high delay requirements. As illustrated in FIG. 5,
a data time-domain resource for Enhanced Mobile BroadBand (eMBB) data is positioned after
a data time-domain resource for Ultra Reliability and Low Latency Communication (URLLC).

[0030] In such case, the network device may optionally determine the downlink data time-
domain resource allocated for the terminal device according to a service type of the terminal
device. The network device may transmit the UE-specific control signal to the terminal device.
The UE-specific control signal indicates a time domain of the downlink data time-domain
resource allocated by the network device for the terminal device. For example, the UE-specific
control signal contains the information about the starting symbol of the downlink data time-
domain resource. However, the embodiment of the disclosure is not limited thereto.
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[0031] Optionally, the starting symbol of the first downlink data time-domain resource is a next
symbol of the ending symbol of the control channel resource in the first time-frequency
resource region; or the starting symbol of the first downlink data time-domain resource is
spaced from the ending symbol of the control channel resource in the first time-frequency
resource region by at least one symbol.

[0032] The indication information is specifically configured to indicate the starting symbol of the
first downlink data time-domain resource. In such case, the ending symbol or time-domain
length of the first downlink data time-domain resource may be defined or preconfigured in the
protocol. For example, the ending symbol of the first downlink data time-domain resource may
be an ending symbol of the first time-frequency resource region, and in such case, the terminal
device may determine the first downlink scheduling time-domain resource according to the
starting symbol and ending symbol of the first downlink data time-domain resource. However,
the embodiment of the disclosure is not limited thereto.

[0033] The indication information is also specifically configured to indicate the time-domain
length of the first downlink data time-domain resource. For example, as illustrated in FIG. 5, if
the service type of the terminal device is eMBB, the network device may optionally transmit the
UE-specific control signal to the terminal device. The UE-specific control signal is configured for
the time-domain length of the first downlink data time-domain resource allocated by the
network device for the terminal device. In such case, the terminal device may determine the
ending symbol of the first downlink data time-domain resource to be the ending symbol of the
first time-frequency resource region and determine the first downlink scheduling time-domain
resource according to the determined ending symbol and the time-domain length indicated by
the UE-specific control signal. However, the embodiment of the disclosure is not limited
thereto. For another example, as illustrated in FIG. 6, the time-frequency resource region 3
includes multiple mini-slots. Herein, each mini-slot may include four symbols. The first downlink
scheduling time-domain resource may include at least two mini-slots. Optionally, the network
device may perform cross-mini-slot scheduling. For example, the network device may transmit
the UE-specific control signal to the terminal device on a first mini-slot in the time-frequency
resource region 3. The UE-specific control signal indicates the time-domain length of the first
downlink data time-domain resource. Herein, the first downlink data time-domain resource
occupies at least two mini-slots after the first mini-slot. For example, the UE-specific control
signal may indicate the number of symbols configured to bear data in the first downlink data
time-domain resource. In such case, the terminal device may determine the time-domain
length of the first downlink data time-domain resource according to the indication information
and determine the first downlink scheduling time-domain resource according to the determined
time-domain length. The embodiment of the disclosure is not limited thereto

[0034] Optionally, the indication information may also be specifically configured to indicate the
ending symbol of the first downlink data time-domain resource. As illustrated in FIG. 6, the
time-frequency resource region 1 corresponds to a self-contained scheduling unit on the time
domain. The self-contained scheduling unit may include a downlink transmission time period,
an uplink and downlink switching time period and an uplink transmission time period. In such
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case, the indication information may specifically be configured to indicate the ending symbol of
the first downlink data time-domain resource in the downlink transmission time period. For
example, the network device may transmit a common control signal, and the common control
signal may contain the information about the ending symbol of the first downlink data time-
domain resource. Or, the common control signal may contain information about the uplink and
downlink switching time period in the self-contained scheduling unit. In such case, the terminal
device may determine the first downlink scheduling time-domain resource in the downlink
transmission time period according to the information about the uplink and downlink switching
time period. For example, the terminal device may determine a starting symbol of the uplink
and downlink switching time period according to the information about the uplink and downlink
switching time period, determine the ending symbol of the first downlink data time-domain
resource to be a symbol immediately previous to the starting symbol of the uplink and downlink
switching time period and determine the first downlink scheduling time-domain resource
according to the determined ending symbol. Optionally, the starting symbol or time-domain
length of the first downlink data time-domain resource may be defined in the protocol, or, the
indication information may further contain the information about the starting symbol or time-
domain length of the first downlink data time-domain resource or contain the information about
the control channel resource. However, the embodiment of the disclosure is not limited thereto.

[0035] Optionally, since different subcarrier spacings correspond to different symbol lengths,
downlink data transmission resources allocated by the network device for the terminal device, if
including different subcarrier spacings, correspond to different slot lengths. For increasing a
spectrum utilization rate, it may be defined or preconfigured in the protocol that time-domain
lengths of multiple downlink data time-domain resources with different subcarrier spacings are
kept consistent. For example, downlink data time-domain resources in multiple time-frequency
resource regions with different subcarrier spacings may be based on the downlink data time-
domain resource in the time-frequency resource region with a largest time-domain granularity,
so that it may be ensured that the downlink data time-domain resources at different subcarrier
spacings end at the same time. However, the embodiment of the disclosure is not limited
thereto. As illustrated in FIG. 7, the network device allocates time-frequency resource regions
with three different subcarrier spacings f, 2f and 4f for the terminal device, and downlink data
time-domain resources in these time-frequency resource regions may be based on the
downlink data time-domain resource in the time-frequency resource region with the subcarrier
spacing f.

[0036] Optionally, if the network device configures multiple time-frequency resource regions
including the first time-frequency resource region for the terminal device, the multiple time-
frequency resource regions having different subcarrier spacings, the indication information
may contain information about a third downlink scheduling time-domain resource in a third
time-frequency resource region. The third time-frequency resource region is the time-
frequency resource region with a minimum subcarrier spacing in the multiple time-frequency
resource regions. In such case, the terminal device may determine an ending moment of the
third downlink data time-domain resource according to the indication information and
determine an ending moment of the first downlink data time-domain resource as the ending
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moment of the third downlink data time-domain resource. In such case, a moment
corresponding to the ending symbol of the first downlink data time-domain resource is the
ending moment of the third downlink data time-domain resource. Therefore, the terminal
device may determine the ending symbol of the first downlink data time-domain resource
according to the ending moment of the third downlink data time-domain resource. The network
device may configure the multiple time-frequency resource regions for downlink data
transmission of the terminal device. Herein, the multiple time-frequency resource regions may
correspond to a same time-domain resource. Optionally, a starting moment of the first downlink
data time-domain resource may be the same as or different from a starting moment of the third
downlink data time-domain resource. There are no limits made thereto in the embodiment of
the disclosure.

[0037] In S240, the terminal device performs data transmission with the network device on the
first downlink data time-domain resource.

[0038] According to the data transmission method provided in the embodiment of the
disclosure, the network device determines the first downlink scheduling time-domain resource
in the first time-frequency resource region and sends the indication information configured to
indicate the first downlink scheduling time-domain resource to the terminal device. The
frequency-domain resource in the first time-frequency resource region is a part of the system
bandwidth. The terminal device determines the first downlink scheduling time-domain resource
according to the indication information and receives the downlink data from the network device
on the first downlink scheduling time-domain resource, so that system performance may be
improved, and different service requirements are favorably supported.

[0039] FIG. 8 illustrates a transmission method 300 according to an embodiment of the
disclosure. The transmission method 300 may be applied to the wireless communication
system 100 illustrated in FIG. 2. However, the embodiment of the disclosure is not limited
thereto.

[0040] In S310, a network device determines an uplink scheduling time-domain resource,
called a first uplink scheduling time-domain resource hereinafter, configured to transmit uplink
data in a first scheduling unit.

[0041] In the embodiment of the disclosure, uplink scheduling time-domain resources in
different scheduling units may be at different time-domain positions in the scheduling units, and
for example, have different starting symbols and/or different time-domain lengths. For
example, a starting symbol of the first uplink scheduling time-domain resource configured to
transmit the uplink data in the first scheduling unit is a first symbol of the first scheduling unit,
and a starting symbol of a second uplink scheduling time-domain resource configured to
transmit the uplink data in a second scheduling unit may be an Mth symbol in the second
scheduling unit, where M is an integer larger than 1. The embodiment of the disclosure is not
limited thereto.
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[0042] In S320, the network device sends indication information to a terminal device. The
indication information indicates the first uplink scheduling time-domain resource in the first
scheduling unit.

[0043] Optionally, the indication information may specifically be configured to indicate at least
one of the starting symbol, time-domain length and ending symbol of the first uplink scheduling
time-domain resource.

[0044] Optionally, the network device may transmit high-layer signaling to the terminal device,
the high-layer signaling carrying the indication information. Or, the network device may
transmit physical-layer signaling to the terminal device, the physical-layer signaling carrying the
indication information. Optionally, the physical-layer signaling may specifically be a physical-
layer common signal or a UE-specific control signal. There are no limits made thereto in the
embodiment of the disclosure. Or, the network device may indicate the uplink scheduling time-
domain resource allocated for the terminal device through both of the high-layer signaling or
the physical-layer signaling. For example, the network device may indicate a starting symbol
(or time-domain length) of an uplink scheduling time-domain resource in each scheduling unit
through the high-layer signaling and indicate the time-domain length (or starting symbol) of the
uplink scheduling time-domain resource allocated for the terminal device through the physical-
layer signaling. Or, the network device may indicate the uplink scheduling time-domain
resource allocated for the terminal device through secondary DCI. Herein, primary DCI may be
configured to indicate the uplink scheduling time-domain resource in each scheduling unit, and
the secondary DCI may be configured to indicate a specific data scheduling configuration for
the terminal device, for example, indicating the scheduling unit allocated for the terminal
device. Then, the terminal device may determine the uplink scheduling time-domain resource
allocated by the network device in combination with the primary DCI and the secondary DCI.
Optionally, the primary DCI may be a common control channel, and all terminal devices may
acquire information from the channel. The secondary DCI may be a UE-specific control
channel. The embodiment of the disclosure is not limited thereto.

[0045] In S330, the terminal device, after receiving the indication information from the network
device, may determine the first uplink scheduling time-domain resource according to the
indication information.

[0046] As an optional embodiment, the indication information may explicitly or implicitly indicate
the first uplink scheduling time-domain resource. For example, the indication information may
include at least one of information about the starting symbol of the first uplink scheduling time-
domain resource, information about the time-domain length and information about the ending
symbol. For example, the network device may indicate at least one of the starting symbol,
time-domain length and ending symbol of the uplink scheduling time-domain resource in each
scheduling unit through the high-layer signaling. Or, the network device may also dynamically
indicate at least one of a starting symbol, time-domain length or ending symbol of at least one
physical resource block allocated for the terminal device through the physical-layer signaling.
The embodiment of the disclosure is not limited thereto.
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[0047] Optionally, the indication information may specifically be configured to indicate the
starting symbol of the first uplink scheduling time-domain resource. In such case, the ending
symbol or time-domain length of the first uplink scheduling time-domain resource may be
defined or preconfigured in the protocol. For example, the ending symbol of the first uplink
scheduling time-domain resource may be an ending symbol of the first scheduling unit, and in
such case, the terminal device may determine the first uplink scheduling time-domain resource
according to the starting symbol and ending symbol of the first uplink scheduling time-domain
resource. However, the embodiment of the disclosure is not limited thereto.

[0048] Optionally, the first scheduling unit may specifically a self-contained scheduling unit. In
such case, the network device may transmit a common control signal, and the common control
signal may contain information about the first uplink scheduling time-domain resource. Or, the
common control signal may contain information about an uplink and downlink switching time
period in the first scheduling unit. In such case, the terminal device may determine the first
uplink scheduling time-domain resource according to the information about the uplink and
downlink switching time period. For example, the terminal device may determine an ending
symbol of the uplink and downlink switching time period according to the information about the
uplink and downlink switching time period, determine the starting symbol of the first uplink
scheduling time-domain resource to be a first symbol immediately next to the ending symbol of
the uplink and downlink switching time period and determine the first uplink scheduling time-
domain resource according to the determined starting symbol. However, the embodiment of
the disclosure is not limited thereto.

[0049] Optionally, the indication information may also be specifically configured to indicate the
time-domain length of the first uplink scheduling time-domain resource. For example, the first
scheduling unit may include multiple mini-slots. The first uplink scheduling time-domain
resource may include at least two mini-slots in the multiple mini-slots. Optionally, the network
device may perform cross-mini-slot scheduling. For example, the network device may transmit
the UE-specific control signal to the terminal device on a first mini-slot in the first scheduling
unit. The UE-specific control signal indicates the time-domain length of the first uplink
scheduling time-domain resource. Herein, the first uplink scheduling time-domain resource
includes at least two mini-slots after the first mini-slot. For example, the UE-specific control
signal may indicate the number of symbols in the first uplink scheduling time-domain resource.
In such case, the terminal device may determine the time-domain length of the first uplink
scheduling time-domain resource according to the indication information and determine the
first uplink scheduling time-domain resource according to the determined time-domain length.
The embodiment of the disclosure is not limited thereto.

[0050] Optionally, the indication information may also be specifically configured to indicate the
ending symbol of the first uplink scheduling time-domain resource. However, the embodiment

of the disclosure is not limited thereto.

[0051] Optionally, uplink scheduling time-domain resources in different self-contained
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scheduling units may be at different positions. For example, as illustrated in FIG. 9, the starting
symbol of the uplink scheduling time-domain resource may specifically be a starting symbol of
a control channel of a short format at the tail of a slot, and the ending symbol of the uplink
scheduling time-domain resource may specifically be an ending symbol of the control channel
of the short format. Or, the starting symbol of the uplink scheduling time-domain resource may
be a first symbol immediately next to an uplink and downlink switching symbol, and the ending
symbol of the uplink scheduling time-domain resource may be a symbol immediately previous
to the starting symbol of the control channel of the short format. Or, the starting symbol of the
uplink scheduling time-domain resource may be a first symbol immediately next to the uplink
and downlink switching time period, and the ending symbol of the uplink scheduling time-
domain resource may be the ending symbol of the control channel of the short format.
However, the embodiment of the disclosure is not limited thereto.

[0052] Optionally, if uplink data transmission resources allocated by the network device for the
terminal device include different subcarrier spacings, it may be defined or preconfigured in the
protocol that time-domain lengths of multiple uplink scheduling time-domain resources with
different subcarrier spacings are kept consistent. For example, the multiple uplink scheduling
time-domain resources with different subcarrier spacings may be based on the uplink
scheduling time-domain resource with a largest time-domain granularity. However, the
embodiment of the disclosure is not limited thereto.

[0053] Optionally, if the network device configures multiple time-frequency resource regions in
the first scheduling unit for the terminal device, the multiple time-frequency resource regions
having different subcarrier spacings, the indication information may contain information about a
third uplink scheduling time-domain resource in a third time-frequency resource region, the
third time-frequency resource region is a scheduling unit with a minimum subcarrier spacing in
the multiple time-frequency resource regions. In such case, the terminal device may determine
an ending moment of the third uplink scheduling time-domain resource according to the
indication information and determine a moment corresponding to the ending symbol of the first
uplink scheduling time-domain resource to be the ending moment of the third uplink scheduling
time-domain resource. Therefore, the terminal device may determine the ending symbol of the
first downlink data time-domain resource according to the ending moment of the third downlink
data time-domain resource. The network device may configure the multiple time-frequency
resource regions for uplink data transmission of the terminal device in the first scheduling unit.
Optionally, a starting moment of the first uplink scheduling time-domain resource may be the
same as or different from a starting moment of the third uplink scheduling time-domain
resource. There are no limits made thereto in the embodiment of the disclosure.

[0054] In S340, the terminal device performs data transmission with the network device on the
first uplink scheduling time-domain resource.

[0055] According to the data transmission method provided in the embodiment of the
disclosure, the network device determines the first uplink scheduling time-domain resource in
the first scheduling unit and sends the indication information configured to indicate the first
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uplink scheduling time-domain resource to the terminal device, and the terminal device
determines the first uplink scheduling time-domain resource according to the indication
information and sends the uplink data to the network device on the first uplink scheduling time-
domain resource, so that system performance may be improved, and different service
requirements are favorably supported.

[0056] It is to be understood that magnitudes of sequence numbers of each process are not
intended to represent an execution sequence and the execution sequence of each process
should be determined by their functions and internal logic and shall not form any limit to an
implementation process of the embodiments of the disclosure.

[0057] It is also to be understood that the examples of FIG. 4 to FIG. 7 and FIG. 9 are adopted
not to limit the scope of the embodiments of the disclosure but only to help those skilled in the
art to better understand the embodiments of the disclosure. It is apparent that those skilled in
the art may make various equivalent modifications or variations according to the illustrated
examples, and such modifications or variations shall also fall within the scope of the
embodiments of the disclosure.

[0058] The data transmission method according to the embodiments of the disclosure is
described above in combination with FIG. 2 to FIG. 9 in detail. A data transmission device
according to the embodiments of the disclosure will be described below in combination with
FIG. 10 to FIG. 17 in detail.

[0059] FIG. 10 illustrates a data transmission device 400 according to an embodiment of the
disclosure, which includes a receiving unit 410 and a determination unit 420.

[0060] The receiving unit 410 is configured to receive indication information from a network
device. The indication information indicates a first downlink scheduling time-domain resource in
a first time-frequency resource region and a frequency-domain resource in the first time-
frequency resource region is a part of a system bandwidth.

[0061] The determination unit 420 is configured to determine the first downlink scheduling
time-domain resource according to the indication information received by the receiving unit
410.

[0062] The receiving unit 410 is further configured to receive data from the network device on
the first downlink data time-domain resource determined by the determination unit 420.

[0063] Optionally, the indication information is configured to indicate at least one of a starting
symbol, time-domain length or ending symbol of the first downlink data time-domain resource.

[0064] Optionally, the first downlink scheduling time-domain resource is different from a
second downlink scheduling time-domain resource in a second time-frequency resource
region, and the first time-frequency resource region and the second time-frequency resource
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region correspond to a same time-domain resource and correspond to different frequency-
domain resources respectively.

[0065] Optionally, that the first downlink scheduling time-domain resource is different from the
second downlink scheduling time-domain resource in the second time-frequency resource
region includes that:

the starting symbol of the first downlink scheduling time-domain resource is different from a
starting symbol of the second downlink scheduling time-domain resource; and/or

the time-domain length of the first downlink scheduling time-domain resource is different from
a time-domain length of the second downlink scheduling time-domain resource.

[0066] Optionally, a starting symbol of the first downlink data time-domain resource is
immediately next to an ending symbol of a control channel resource in the first time-frequency
resource region; or

[0067] the starting symbol of the first downlink data time-domain resource is a spaced from the
ending symbol of the control channel resource in the first time-frequency resource region by at
least one symbol.

[0068] Optionally, the indication information includes information about the control channel
resource in the first time-frequency resource region. In such case, the determination unit 420 is
specifically configured to determine the starting symbol of the first downlink data time-domain
resource according to the information about the control channel resource.

[0069] Optionally, the first time-frequency resource region includes a self-contained scheduling
unit, and the self-contained scheduling unit includes a downlink transmission time period, an
uplink and downlink switching time period and an uplink transmission time period.

[0070] In such case, optionally, the indication information includes information about the uplink
and downlink switching time period in the self-contained scheduling unit. Correspondingly, the
determination unit 420 is specifically configured to determine the ending symbol of the first
downlink data time-domain resource according to the information about the uplink and
downlink switching time period.

[0071] Optionally, the receiving unit 410 is specifically configured to receive high-layer
signaling from the network device, the high-layer signaling or a physical-layer common signal
carrying the indication information; or

[0072] the receiving unit 410 is specifically configured to receive the physical-layer signal from
the network device, the physical-layer common signal carrying the indication information; or
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[0073] the receiving unit 410 is specifically configured to receive a UE-specific control signal
transmitted by the network device, the UE-specific control signal carrying the indication
information.

[0074] Optionally, the first downlink data time-domain resource includes multiple mini-slots,
and the indication information is configured to indicate a total length of the multiple mini-slots.

[0075] Optionally, if the network device configures multiple time-frequency resource regions
including the first time-frequency resource region for the terminal device, the multiple time-
frequency resource regions having different subcarrier spacings, the indication information
includes information about a third downlink scheduling time-domain resource in a third time-
frequency resource region. The third time-frequency resource region is the time-frequency
resource region with a minimum subcarrier spacing in the multiple time-frequency resource
regions. Correspondingly, the determination unit 420 is specifically configured to determine an
ending moment of the third downlink data time-domain resource according to the indication
information and determine a moment corresponding to the ending symbol of the first downlink
data time-domain resource as the ending moment of the third downlink data time-domain
resource.

[0076] It is to be understood that the device 400 described herein is embodied in form of
functional unit. In an optional example, those skilled in the art may know that the device 400
may specifically be the terminal device in the abovementioned embodiments and the device
400 may be configured to execute each flow and/or step corresponding to the terminal device
in the abovementioned method embodiments, which will not be elaborated herein for avoiding
repetitions.

[0077] FIG. 11 illustrates a data transmission device 500 according to another embodiment of
the disclosure, which includes a receiving unit 510, a determination unit 520 and a transmitting
unit 530.

[0078] The receiving unit 510 is configured to receive indication information from a network
device. The indication information indicates a first uplink scheduling time-domain resource
which is configured to transmit uplink data and in a first scheduling unit. A time-domain position
of the first uplink scheduling time-domain resource in the first scheduling unit is different from a
time-domain position of a second uplink scheduling time-domain resource in a second
scheduling unit and the second uplink scheduling time-domain resource is a time-domain
resource which is configured to transmit the uplink data and in the second scheduling unit.

[0079] The determination unit 520 is configured to determine the first uplink scheduling time-
domain resource according to the indication information received by the receiving unit 510.

[0080] The transmitting unit 530 is configured to transmit data to the network device on the
first uplink scheduling time-domain resource determined by the determination unit 520.
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[0081] Optionally, the indication information is configured to indicate at least one of a starting
symbol, time-domain length or ending symbol of the first uplink scheduling time-domain
resource.

[0082] Optionally, that the first uplink scheduling time-domain resource is different from a
second uplink scheduling time-domain resource includes that:

the starting symbol of the first uplink scheduling time-domain resource is different from a
starting symbol of the second uplink scheduling time-domain resource; and/or

the time-domain length of the first uplink scheduling time-domain resource is different from a
time-domain length of the second uplink scheduling time-domain resource.

[0083] Optionally, the first scheduling unit is specifically a self-contained scheduling unit, and
the self-contained scheduling unit includes a downlink transmission time period, an uplink and
downlink switching time period and an uplink transmission time period.

[0084] Optionally, the starting symbol of the first uplink scheduling time-domain resource is a
starting symbol of a control channel of a short format, and the ending symbol of the first uplink
scheduling time-domain resource is an ending symbol of the control channel of the short
format.

[0085] Optionally, the starting symbol of the first uplink scheduling time-domain resource is a
first symbol immediately next to the uplink and downlink switching time period, and the ending
symbol of the first uplink scheduling time-domain resource is a symbol immediately previous to
the control channel of the short format.

[0086] Optionally, the starting symbol of the first uplink scheduling time-domain resource is a
first symbol immediately next to the uplink and downlink switching time period, and the ending
symbol of the first uplink scheduling time-domain resource is the ending symbol of the control
channel of the short format.

[0087] Optionally, the receiving unit 510 is specifically configured to receive high-layer
signaling from the network device, the high-layer signaling or a physical-layer common signal
carrying the indication information; or

the receiving unit 510 is specifically configured to receive the physical-layer signal from the
network device, the physical-layer common signal carrying the indication information; or

the receiving unit 510 is specifically configured to receive a UE-specific control signal
transmitted by the network device, the UE-specific control signal carrying the indication
information.
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[0088] Optionally, the first uplink scheduling time-domain resource includes multiple mini-slots,
and the indication information is configured to indicate a total length of the multiple mini-slots.

[0089] Optionally, if the network device configures multiple time-frequency resource regions in
the first scheduling unit for the terminal device, the multiple time-frequency resource regions
having different subcarrier spacings, the indication information includes information about a
third uplink scheduling time-domain resource in a third time-frequency resource region. The
third time-frequency resource region is the time-domain resource region with a minimum
subcarrier spacing in the multiple time-frequency resource regions.

[0090] The determination unit 520 is specifically configured to determine an ending moment of
the third uplink data time-domain resource according to the indication information and
determine a moment corresponding to the ending symbol of the first uplink data time-domain
resource to be the ending moment of the third uplink data time-domain resource.

[0091] It is to be understood that the device 500 described herein is embodied in form of
functional unit. In an optional example, those skilled in the art may know that the device 500
may specifically be the terminal device in the abovementioned embodiments and the device
500 may be configured to execute each flow and/or step corresponding to the terminal device
in the abovementioned method embodiments, which will not be elaborated herein for avoiding
repetitions.

[0092] FIG. 12 illustrates a data transmission device 600 according to another embodiment of
the disclosure, which includes a determination unit 610 and a transmitting unit 620.

[0093] The determination unit 610 is configured to determine a first downlink scheduling time-
domain resource in a first time-frequency resource region. The frequency-domain resource in
the first time-frequency resource region is a part of a system bandwidth.

[0094] The transmitting unit 620 is configured to transmit indication information to a terminal
device. The indication information indicates the first uplink scheduling time-domain resource
determined by the determination unit 610.

[0095] Optionally, the indication information is configured to indicate at least one of a starting
symbol, time-domain length or ending symbol of the first downlink data time-domain resource.

[0096] Optionally, the first downlink scheduling time-domain resource is different from a
second downlink scheduling time-domain resource in a second time-frequency resource
region, and the first time-frequency resource region and the second time-frequency resource
region correspond to a same time-domain resource and correspond to different frequency-
domain resources respectively.

[0097] Optionally, that the first downlink scheduling time-domain resource is different from the
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second downlink scheduling time-domain resource in the second time-frequency resource
region includes that:

the starting symbol of the first downlink scheduling time-domain resource is different from a
starting symbol of the second downlink scheduling time-domain resource; and/or

the time-domain length of the first downlink scheduling time-domain resource is different from
a time-domain length of the second downlink scheduling time-domain resource.

[0098] Optionally, a starting symbol of the first downlink data time-domain resource is
immediately next to an ending symbol of a control channel resource in the first time-frequency
resource region; or

the starting symbol of the first downlink data time-domain resource is a spaced from the ending
symbol of the control channel resource in the first time-frequency resource region by at least
one symbol.

[0099] Optionally, the indication information includes information about the control channel
resource in the first time-frequency resource region.

[0100] Optionally, the first time-frequency resource region includes a self-contained scheduling
unit, and the self-contained scheduling unit includes a downlink transmission time period, an
uplink and downlink switching time period and an uplink transmission time period. In such case,
the indication information optionally includes information about the uplink and downlink
switching time period in the self-contained scheduling unit.

[0101] Optionally, the transmitting unit 620 is specifically configured to transmit high-layer
signaling, the high-layer signaling carrying the indication information; or

the transmitting unit 620 is specifically configured to transmit a physical-layer signal, the
physical-layer common signal carrying the indication information; or

the transmitting unit 620 is specifically configured to receive a UE-specific control signal to the
terminal device, the UE-specific control signal carrying the indication information.

[0102] Optionally, the first downlink data time-domain resource includes multiple mini-slots,
and the indication information is configured to indicate a total length of the multiple mini-slots.

[0103] Optionally, if a network device configures multiple time-frequency resource regions
including the first time-frequency resource region for the terminal device, the multiple time-
frequency resource regions having different subcarrier spacings, the indication information
includes information about a third downlink scheduling time-domain resource in a third time-
frequency resource region. The third time-frequency resource region is the time-frequency
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resource region with a minimum subcarrier spacing in the multiple time-frequency resource
regions.

[0104] It is to be understood that the device 600 described herein is embodied in form of
functional unit. In an optional example, those skilled in the art may know that the device 600
may specifically be the network device in the abovementioned embodiments and the device
600 may be configured to execute each flow and/or step corresponding to the network device
in the abovementioned method embodiments, which will not be elaborated herein for avoiding
repetitions.

[0105] FIG. 13 illustrates a data transmission device 700 according to another embodiment of
the disclosure, which includes a determination unit 710 and a transmitting unit 720.

[0106] The determination unit 710 is configured to determine a first uplink scheduling time-
domain resource which is configured to transmit uplink data and in a first scheduling unit. A
position of the first uplink scheduling time-domain resource in the first scheduling unit is
different from a position of a second uplink scheduling time-domain resource in a second
scheduling unit and the second uplink scheduling time-domain resource is a time-domain
resource which is configured to transmit the uplink data and in the second scheduling unit.

[0107] The transmitting unit 720 is configured to transmit indication information to a terminal
device. The indication information indicates the first uplink scheduling time-domain resource,
determined by the determination unit 710, in the first scheduling unit.

[0108] Optionally, the indication information is configured to indicate at least one of a starting
symbol, time-domain length or ending symbol of the first uplink scheduling time-domain
resource.

[0109] Optionally, that the time-domain resource which is configured to transmit uplink data
and in the first scheduling unit is different from the time-domain resource configured to transmit
the uplink data in the second scheduling unit includes that:

the starting symbol of the first uplink scheduling time-domain resource is different from a
starting symbol of the second uplink scheduling time-domain resource; and/or

the time-domain length of the first uplink scheduling time-domain resource is different from a
time-domain length of the second uplink scheduling time-domain resource.

[0110] Optionally, the first scheduling unit is specifically a self-contained scheduling unit, and
the self-contained scheduling unit includes a downlink transmission time period, an uplink and
downlink switching time period and an uplink transmission time period.

[0111] Optionally, the starting symbol of the first uplink scheduling time-domain resource is a
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starting symbol of a control channel of a short format, and the ending symbol of the first uplink
scheduling time-domain resource is an ending symbol of the control channel of the short
format.

[0112] Optionally, the starting symbol of the first uplink scheduling time-domain resource is a
first symbol immediately next to the uplink and downlink switching time period, and the ending
symbol of the first uplink scheduling time-domain resource is a symbol immediately previous to
the control channel of the short format.

[0113] Optionally, the starting symbol of the first uplink scheduling time-domain resource is a
first symbol immediately next to the uplink and downlink switching time period, and the ending
symbol of the first uplink scheduling time-domain resource is the ending symbol of the control
channel of the short format.

[0114] Optionally, the transmitting unit 720 is specifically configured to transmit high-layer
signaling, the high-layer signaling carrying the indication information; or

the transmitting unit 720 is specifically configured to transmit a physical-layer signal, the
physical-layer common signal carrying the indication information; or

the transmitting unit 720 is specifically configured to receive a UE-specific control signal to the
terminal device, the UE-specific control signal carrying the indication information.

[0115] Optionally, the first uplink scheduling time-domain resource includes multiple mini-slots,
and the indication information is configured to indicate a total length of the multiple mini-slots.

[0116] Optionally, if a network device configures multiple time-frequency resource regions in
the first scheduling unit for the terminal device, the multiple time-frequency resource regions
having different subcarrier spacings, the indication information includes information about a
third uplink scheduling time-domain resource in a third time-frequency resource region. The
third time-frequency resource region is the time-domain resource region with a minimum
subcarrier spacing in the multiple time-frequency resource regions.

[0117] It is to be understood that the device 700 described herein is embodied in form of
functional unit. In an optional example, those skilled in the art may know that the device 700
may specifically be the network device in the abovementioned embodiments and the device
700 may be configured to execute each flow and/or step corresponding to the network device
in the abovementioned method embodiments, which will not be elaborated herein for avoiding
repetitions.

[0118] It is also to be understood that term "unit" in the embodiments of the disclosure may
refer to an Application Specific Integrated Circuit (ASIC), an electronic circuit, a processor (for
example, a shared processor, a dedicated processor or a group processor) and memory
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configured to execute one or more software or firmware programs, a merged logic circuit
and/or another proper component supporting the described functions.

[0119] FIG. 14 illustrates a data transmission device 800 according to an embodiment of the
disclosure, which includes a processor 810 and a memory 820. Herein, the memory 820 is
configured to store an instruction, and the processor 810 is configured to execute the
instruction stored in the memory 810. Herein, executing the instruction enables the processor
810 to execute the following operations:

receiving indication information from a network device, the indication information indicating a
first downlink scheduling time-domain resource in a first time-frequency resource region and a
frequency-domain resource in the first time-frequency resource region being a part of a system
bandwidth;

determining the first downlink scheduling time-domain resource according to the indication
information; and

receiving data from the network device on the first downlink data time-domain resource.

[0120] Optionally, the indication information includes information about a control channel
resource in the first time-frequency resource region. In such case, the processor 810 is
specifically configured to determine a starting symbol of the first downlink data time-domain
resource according to the information about the control channel resource.

[0121] In such case, optionally, the indication information includes information about an uplink
and downlink switching time period in a self-contained scheduling unit. Correspondingly, the
processor 810 is specifically configured to determine an ending symbol of the first downlink
data time-domain resource according to the information about the uplink and downlink
switching time period.

[0122] Optionally, if the network device configures multiple time-frequency resource regions
including the first time-frequency resource region for a terminal device, the multiple time-
frequency resource regions having different subcarrier spacings, the indication information
includes information about a third downlink scheduling time-domain resource in a third time-
frequency resource region. The third time-frequency resource region is the time-frequency
resource region with a minimum subcarrier spacing in the multiple time-frequency resource
regions. Correspondingly, the processor 810 is specifically configured to determine an ending
moment of the third downlink data time-domain resource according to the indication
information and determine a moment corresponding to the ending symbol of the first downlink
data time-domain resource as the ending moment of the third downlink data time-domain
resource.

[0123] In an optional example, those skilled in the art may know that the device 800 may
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specifically be the terminal device in the abovementioned embodiments and the device 800
may be configured to execute each flow and/or step corresponding to the terminal device in
the abovementioned method embodiments, which will not be elaborated herein for avoiding
repetitions.

[0124] FIG. 15 illustrates a data transmission device 900 according to another embodiment of
the disclosure, which includes a processor 910 and a memory 920. Herein, the memory 920 is
configured to store an instruction, and the processor 910 is configured to execute the
instruction stored in the memory 920. Herein, executing the instruction enables the processor
910 to execute the following operations:

receiving indication information from a network device, the indication information indicating a
first uplink scheduling time-domain resource which is configured to transmit uplink data and in
a first scheduling unit. A time-domain position of the first uplink scheduling time-domain
resource in the first scheduling unit is different from a time-domain position of a second uplink
scheduling time-domain resource in a second scheduling unit and the second uplink
scheduling time-domain resource is a time-domain resource which is configured to transmit the
uplink data and in the second scheduling unit;

determining the first uplink scheduling time-domain resource according to the indication
information; and

send data to the network device on the first uplink scheduling time-domain resource.

[0125] In an optional example, those skilled in the art may know that the device 900 may
specifically be the terminal device in the abovementioned embodiments and the device 900
may be configured to execute each flow and/or step corresponding to the terminal device in
the abovementioned method embodiments, which will not be elaborated herein for avoiding
repetitions.

[0126] FIG. 16 illustrates a data transmission device 1000 according to another embodiment of
the disclosure, which includes a processor 1010 and a memory 1020. Herein, the memory
1020 is configured to store an instruction, and the processor 1010 is configured to execute the
instruction stored in the memory 1020. Herein, executing the instruction enables the processor
1010 to execute the following operations:

determining a first downlink scheduling time-domain resource in a first time-frequency resource
region. The frequency-domain resource in the first time-frequency resource region is a part of
a system bandwidth; and

transmitting indication information to a terminal device, the indication information indicating the
first downlink scheduling time-domain resource.
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[0127] In an optional example, those skilled in the art may know that the device 1000 may
specifically be the network device in the abovementioned embodiments and the device 1000
may be configured to execute each flow and/or step corresponding to the network device in the
abovementioned method embodiments, which will not be elaborated herein for avoiding
repetitions.

[0128] FIG. 17 illustrates a data transmission device 1100 according to another embodiment of
the disclosure, which includes a processor 1110 and a memory 1120. Herein, the memory 1120
is configured to store an instruction, and the processor 1110 is configured to execute the
instruction stored in the memory 1120. Herein, executing the instruction enables the processor
1110 to execute the following operations:

determining a first uplink scheduling time-domain resource which is configured to transmit
uplink data and in a first scheduling unit, a position of the first uplink scheduling time-domain
resource in the first scheduling unit being different from a position of a second uplink
scheduling time-domain resource in a second scheduling unit and the second uplink
scheduling time-domain resource being a time-domain resource which is configured to transmit
the uplink data and in the second scheduling unit; and

transmitting indication information to a terminal device, the indication information indicating the
first uplink scheduling time-domain resource in the first scheduling unit.

[0129] In an optional example, those skilled in the art may know that the device 1100 may
specifically be the network device in the abovementioned embodiments and the device 1100
may be configured to execute each flow and/or step corresponding to the network device in the
abovementioned method embodiments, which will not be elaborated herein for avoiding
repetitions.

[0130] It is to be understood that, in the embodiments of the disclosure, the processor may be
a Central Processing Unit (CPU) and the processor may also be another universal processor, a
Digital Signal Processor (DSP), an ASIC, a Field-Programmable Gate Array (FPGA) or another
programmable logic device, discrete gate or transistor logic device and discrete hardware
component and the like. The universal processor may be a microprocessor or the processor
may also be any conventional processor and the like.

[0131] The memory may include a Read-Only Memory (ROM) and a Random Access Memory
(RAM) and provides an instruction and data for the processor. A part of the memory may
further include a nonvolatile RAM. For example, the memory may further store information of a
device type. The processor may be configured to execute the instruction stored in the memory,
and when the processor executes the instruction, the processor may execute each step
corresponding to the terminal equipment in the abovementioned method embodiments.

[0132] In an implementation process, each step of the method may be completed by an
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integrated logic circuit of hardware in the processor or an instruction in a software form. The
steps of the method disclosed in combination with the embodiments of the disclosure may be
directly embodied to be executed and completed by a hardware processor or executed and
completed by a combination of hardware and software modules in the processor. The software
module may be located in a mature storage medium in this field such as a RAM, a flash
memory, a ROM, a programmable ROM or electrically erasable programmable ROM and a
register. The storage medium is located in the memory, and the processor reads the
instruction in the memory, and completes the steps of the method in combination with
hardware. No more detailed descriptions will be made herein to avoid repetitions.

[0133] It is to be understood that the above descriptions about the embodiments of the
disclosure are made with emphasis on differences between each embodiment and the same or
similar parts which are not mentioned may refer to each other and will not be elaborated herein
for simplicity.

[0134] In addition, terms "system" and "network" in the disclosure may usually be exchanged
in the disclosure. In the disclosure, term "and/or" is only an association relationship describing
associated objects and represents that three relationships may exist. For example, A and/or B
may represent three conditions: i.e., independent existence of A, existence of both A and B
and independent existence of B. In addition, character "/" in the disclosure usually represents
that previous and next associated objects form an "or" relationship.

[0135] Those of ordinary skill in the art may realize that the steps and units of each method
described in combination with the embodiments disclosed in the disclosure may be
implemented by electronic hardware, computer software or a combination of the two. For
clearly describing exchangeability of hardware and software, the steps and compositions of
each embodiment have been generally described in the foregoing descriptions according to
functions. Whether these functions are executed in a hardware or software manner depends
on specific applications and design constraints of the technical solutions. Those of ordinary skill
in the art may realize the described functions for each specific application by virtue of different
methods, but such realization shall fall within the scope of the disclosure.

[0136] Those skilled in the art may clearly learn about that specific working processes of the
system, device and unit described above may refer to the corresponding processes in the
method embodiments and will not be elaborated herein for convenient and brief description.

[0137] In some embodiments provided by the disclosure, it is to be understood that the
disclosed system, device and method may be implemented in another manner. For example,
the device embodiment described above is only schematic, and for example, division of the
units is only logic function division, and other division manners may be adopted during practical
implementation. For example, multiple units or components may be combined or integrated
into another system, or some characteristics may be neglected or not executed. In addition,
coupling or direct coupling or communication connection between each displayed or discussed
component may be indirect coupling or communication connection, implemented through some
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interfaces, of the device or the units, and may be electrical and mechanical or adopt other
forms.

[0138] The units described as separate parts may or may not be physically separated, and
parts displayed as units may or may not be physical units, and namely may be located in the
same place, or may also be distributed to multiple network units. Part or all of the units may be
selected to achieve the purpose of the solutions of the embodiments of the disclosure
according to a practical requirement.

[0139] In addition, each functional unit in each embodiment of the disclosure may be
integrated into a processing unit, each unit may also physically exist independently, and two or
more than two units may also be integrated into a unit. The integrated unit may be
implemented in a hardware form and may also be implemented in form of software functional
unit.

[0140] When being implemented in form of 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 disclosure
substantially or parts making contributions to the conventional art or all or part of the technical
solutions may be embodied in form of software product, and the computer software product is
stored in a storage medium, including a plurality of instructions configured to enable a
computer device (which may be a personal computer, a server, a network device or the like) to
execute all or part of the steps of the method in each embodiment of the disclosure. The
storage medium includes: various media capable of storing program codes such as a U disk, a
mobile hard disk, a ROM, a RAM, a magnetic disk or an optical disk.

[0141] The above is only the specific implementation of the disclosure and not intended to limit
the scope of protection of the disclosure. Various equivalent modifications or replacements are
apparent to those skilled in the art within the scope of protection as defined by the claims.
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Patentkrav

1.

Fremgangsmade til datatransmission, som omfatter:

modtagelse (S220), pa en terminalanordning, af indikationsoplysninger fra en
netverksanordning, hvor indikationsoplysningerne angiver en fgrste
nedstrgmsplanlegningstidsdomaneressource 1 et forste
tidsfrekvensressourceomrade, hvor det fgrste tidsfrekvensressourceomrade
svarer til en planlegningsenhed 1 et tidsdomzne, og en
frekvensdomaneressource 1 det fgrste tidsfrekvensressourceomrade er del af
en systembandbredde, hvori en flerhed af tidsfrekvensressourceomrader, der
omfatter det forste tidsfrekvensressourceomrade for terminalanordningen, er
konfigureret af netverksanordningen, flerheden af
tidsfrekvensressourceomrader har forskellige underbzrerafstande, og
flerheden af tidsfrekvensressourceomrader svarer til forskellige frekvensband

1 samme tidsdomaneressource; og

modtagelse (S240), pa terminalanordningen, af data fra netverksanordningen
pa den fgrste nedstrgmsdatatidsdomeneressource 1 henhold til

indikationsoplysningerne;

hvor indikationsoplysningerne er konfigureret til at indikere et startsymbol og

en tidsdomanelaengde af den fgrste nedstrgmsdatatidsdomaeneressource.

Fremgangsmaden ifglge krav 1, hvori et startsymbol for den fgrste
nedstrgmsdatatidsdomeaneressource  er umiddelbart ved siden af et
afslutningssymbol for en kontrolkanalressource 1 det forste

tidsfrekvensressourceomrade; eller

et startsymbol for den fgrste nedstrgmsdatatidsdomeneressource, som har en
afstand fra afslutningssymbolet for kontrolkanalressourcen 1 det fgrste

tidsfrekvensressourceomrade med mindst ét symbol.
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3.  Fremgangsmaden ifglge krav 1 eller 2, hvori modtagelsen, pa terminalanordningen,

af indikationsoplysningerne fra netvarksanordningen omfatter:

10

15

20

25

30

4.

modtagelse, pa terminalanordningen, af signalering via et hgjt lag fra
netverksanordningen, hvor signaleringen via et hgjt lag barer

indikationsoplysningerne; eller

modtagelse, pa terminalanordningen, af et almindeligt signal via fysisk lag
fra netverksanordningen, hvor det almindelige signal via fysisk lag barer

indikationsoplysningerne; eller

modtagelse, pa terminalanordningen, af et BrugerUdstyr, BU-specifikt
kontrolsignal fra netverksanordningen, hvor det BU-specifikke kontrolsignal

bazrer indikationsoplysningerne.

Fremgangsmade til datatransmission, som omfatter:

bestemmelse (S210), pa en netvaerksanordning, af en fgrste
nedstrgmsplanlegningstidsdomaneressource 1 et forste
tidsfrekvensressourceomrade, hvor det fgrste tidsfrekvensressourceomrade
svarer til en planlegningsenhed 1 et tidsdomzne, og en
frekvensdomaneressource 1 det fgrste tidsfrekvensressourceomrade er del af
en systembandbredde, hvori netvaerksanordningen konfigurerer en flerhed af
tidsfrekvensressourceomrader, der omfatter det fgrste
tidsfrekvensressourceomrade for en terminalanordning, hvor flerheden af
tidsfrekvensressourceomrader har forskellige underbzrerafstande, og
flerheden af tidsfrekvensressourceomrader svarer til forskellige frekvensband

1 et samme tidsdomaneressource; og
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7.
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transmittering (S220), fra netvaerksanordningen, af indikationsoplysninger til
terminalanordningen, hvor indikationsoplysninger angiver den (fgrste

nedstrgmsplanlegningstidsdomaneressource;

hvor indikationsoplysningerne er konfigureret til at indikere et startsymbol og

en tidsdomanelaengde af den fgrste nedstrgmsdatatidsdomaeneressource

Fremgangsmaden ifglge krav 4, hvori et startsymbol for den fgrste
nedstrgmsdatatidsdomeaneressource er umiddelbart ved siden af et
afslutningssymbol for en kontrolkanalressource 1 det forste

tidsfrekvensressourceomrade; eller

startsymbolet for den fgrste nedstrgmsdatatidsdomaneressource har en afstand fra
et  afslutningssymbol for en  kontrolkanalressource 1 det fgrste

tidsfrekvensressourceomrade med mindst ét symbol.

Fremgangsmaden ifglge krav 4 eller 5, hvor (ransmittering, fra
netverksanordningen, af indikationsoplysningerne til terminalanordningen

omfatter:

transmittering, fra netvarksanordningen, af signalering via et hgjt lag, hvor

signaleringen via et hgjt lag baerer indikationsoplysningerne; eller

transmittering, fra netvarksanordningen, af et almindeligt signal via fysisk
lag, hvor det almindelige signal via fysisk lag  barer

indikationsoplysningerne; eller
transmittering, fra netverksanordningen, af et BrugerUdstyr, BU-specifikt
kontrolsignal til terminalanordningen, hvor det BU-specifikke kontrolsignal

bazrer indikationsoplysningerne.

Anordning til datatransmission, som omfatter:
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en modtagelsesenhed (410), der er konfigureret til at modtage

indikationsoplysninger fra en netverksanordning, hvor
indikationsoplysningerne angiver en forste
nedstrgmsplanlegningstidsdomaneressource 1 et forste

tidsfrekvensressourceomrade, hvor det fgrste tidsfrekvensressourceomrade
svarer til en planlegningsenhed 1 et tidsdomzne, og en
frekvensdomaneressource 1 det fgrste tidsfrekvensressourceomrade er del af
en systembandbredde, hvori en flerhed af tidsfrekvensressourceomrader, der
omfatter det forste tidsfrekvensressourceomrade for terminalanordningen, er
konfigureret af netverksanordningen, flerheden af
tidsfrekvensressourceomrader har forskellige underbzrerafstande, og
flerheden af tidsfrekvensressourceomrader svarer til forskellige frekvensband

1 samme tidsdomaneressource; og

en bestemmelsesenhed (420), der er konfigureret til at bestemme den fgrste
nedstrgmsplanlegningstidsdomaneressource 1 henhold til de

indikationsoplysninger, der blev modtaget af modtagelsesenheden, hvori

modtagelsesenheden (410) desuden er konfigureret til at modtage data fra
netvaerksanordningen pa den fgrste nedstrgmsdatatidsdomaneressource, der

er bestemt af bestemmelsesenheden;

hvor indikationsoplysningerne er konfigureret til at indikere et startsymbol og

en tidsdomanelaengde af den fgrste nedstrgmsdatatidsdomaeneressource.

Anordningen ifglge krav 7, hvori den forste
nedstrgmsplanlegningstidsdomaneressource er anderledes end en anden
nedstrgmsplanlegningstidsdomaneressource 1 et andet
tidsfrekvensressourceomrade, og det fgrste tidsfrekvensressourceomrade og det
andet  tidsfrekvensressourceomrade  svarer respektivt til en samme

tidsdomaneressource og svarer til forskellige frekvensdomaneressourcer.
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10.

11.

12.

13.
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Anordningen ifglge krav 8, hvori den forste
nedstrgmsplanlegningstidsdomaneressource er anderledes end den anden
nedstrgmsplanlegningstidsdomaneressource 1 det andet

tidsfrekvensressourceomrade derved at:

et startsymbol for den fgrste nedstrgmsplanlaegningstidsdomaneressource er
anderledes end et startsymbol for den anden

nedstrgmsdatatidsdomaneressource; og/eller

en tidsdomanelengde af den forste
nedstrgmsplanlegningstidsdomaneressource  er anderledes end en
tidsdomanelengde for den anden

nedstrgmsplanlegningstidsdomaneressource.

Anordningen ifglge ethvert af kravene 7-9, hvori et startsymbol for den fgrste
nedstrgmsdatatidsdomaneressource  er umiddelbart ved siden af et
afslutningssymbol for en kontrolkanalressource 1 det forste

tidsfrekvensressourceomrade; eller

et startsymbol for den fgrste nedstrgmsdatatidsdomeneressource, som har en
afstand fra et afslutningssymbol for kontrolkanalressourcen 1 det fgrste

tidsfrekvensressourceomrade med mindst ét symbol.

Anordningen ifglge ethvert af kravene 7-10, hvori det fgrste

tidsfrekvensressourceomrade svarer til en planleegningsenhed i tidsdomane.

Anordningen ifglge krav 11, hvori planlegningsenheden svarer til én eller flere

underrammer, tidsabninger eller mini-abninger

Anordningen ifglge ethvert af kravene 7-10, hvori terminalanordningen er

konfigureret af netvarksanordningen til at omfatte en flerhed af
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14.

15.

16.

17.
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tidsfrekvensressourceomrader, der omfatter det forste

tidsfrekvensressourceomrade.

Anordningen  ifglge  krav 13, hvori  hver af flerheden  af

tidsfrekvensressourceomrader har en forskellig underbzrerafstand.

Anordningen ifglge krav 13 eller 14, hvori hver af flerheden af
tidsfrekvensressourceomrader svarer til et forskelligt frekvensband i en samme

tidsdomaeneressource.

Anordningen ifglge ethvert af kravene 7-15, hvori modtagelsesenheden er specifikt
konfigureret til at modtage signalering via et hgjt lag fra netverksanordningen, hvor
signaleringen via et hgjt lag eller et almindeligt signal via fysisk lag bezrer

indikationsoplysningerne; eller

modtagelsesenheden er specifikt konfigureret til at modtage signalet via
fysisk lag fra netvaerksanordningen, hvor det almindelige signal via fysisk lag

bzrer2 indikationsoplysningerne; eller

modtagelsesenheden er specifikt konfigureret til at modtage et BrugerUdstyr,
BU-specifikt kontrolsignal fra netvaerksanordningen, hvor det BU-specifikke

kontrolsignal baerer indikationsoplysningerne.

Anordning til datatransmission, som omfatter:

en bestemmelsesenhed (610), der er konfigureret til at bestemme en fgrste
nedstrgmsplanlegningstidsdomaneressource 1 et forste
tidsfrekvensressourceomrade, hvor det fgrste tidsfrekvensressourceomrade
svarer til en planlegningsenhed 1 et tidsdomzne, og en
frekvensdomaneressource 1 det fgrste tidsfrekvensressourceomrade er del af
en systembandbredde, hvori netvaerksanordningen konfigurerer en flerhed af

tidsfrekvensressourceomrader, der omfatter det fgrste
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19.
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tidsfrekvensressourceomrade for en terminalanordning, hvor flerheden af
tidsfrekvensressourceomrader har forskellige underbarerafstande, og
flerheden af tidsfrekvensressourceomrader svarer til forskellige frekvensband

1 et samme tidsdomaneressource; og

en transmitteringsenhed (620), der er konfigureret til at transmittere
indikationsoplysninger til terminalanordningen, hvor indikationsoplysninger
angiver den fgrste opstrgmsplanlegningstidsdomaneressource, der er

bestemt af bestemmelsesenheden;

hvor indikationsoplysningerne er konfigureret til at indikere et startsymbol og

en tidsdomanelengde af den fgrste nedstrgmsdatatidsdomaneressource.

Anordningen ifglge krav 17, hvori den forste
nedstrgmsplanlegningstidsdomaneressource er anderledes end en anden
nedstrgmsplanlegningstidsdomaneressource 1 et andet
tidsfrekvensressourceomrade, og det fgrste tidsfrekvensressourceomrade og det
andet  tidsfrekvensressourceomrade svarer respektivt til en samme

tidsdomaneressource og svarer til forskellige frekvensdomaneressourcer.

Anordningen ifglge krav 18, hvori den forste
nedstrgmsplanlegningstidsdomaneressource er anderledes end den anden
nedstrgmsplanlegningstidsdomaneressource 1 det andet

tidsfrekvensressourceomrade derved at:

et startsymbol for den fgrste nedstrgmsplanlaegningstidsdomaneressource er
anderledes end et startsymbol for den anden

nedstrgmsdatatidsdomaneressource; og/eller

en tidsdomanelengde af den fgrste

nedstrgmsplanlegningstidsdomaneressource  er anderledes end en
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tidsdomanelengde for den anden

nedstrgmsplanlegningstidsdomaneressource.

Anordningen ifglge ethvert af kravene 17-19, hvori et startsymbol for den fgrste
nedstrgmsdatatidsdomeaneressource er umiddelbart ved siden af et
afslutningssymbol for en kontrolkanalressource 1 det forste

tidsfrekvensressourceomrade; eller

startsymbolet for den fgrste nedstrgmsdatatidsdomaneressource, som har en
afstand fra afslutningssymbolet for kontrolkanalressourcen 1 det fgrste

tidsfrekvensressourceomrade med mindst ét symbol.

Anordningen ifglge ethvert af kravene 17-20, hvori transmitteringsenheden er
specifikt konfigureret til at transmittere signalering via hgjt lagt, hvor signaleringen

via et hgjt lag barer indikationsoplysningerne; eller

transmitteringsenheden er specifikt konfigureret til at transmittere signalet via
fysisk lag, hvor det almindelige signal via fysisk lag barer

indikationsoplysningerne; eller

transmitteringsenheden er specifikt konfigureret til at transmittere et
BrugerUdstyr, BU-specifikt kontrolsignal til terminalanordningen, hvor det

BU-specifikke kontrolsignal barer indikationsoplysningerne.

Anordningen ifglge ethvert af kravene 17-21, hvori den fgrste
nedstrgmsdatatidsdomaneressource omfatter en flerhed af mini-rum, og
indikationsoplysningerne er konfigureret til at indikere en samlet lengde af

flerheden af mini-abninger

Anordningen ifglge ethvert af kravene 17-22, hvori bestemmelsesenheden er
specifikt konfigureret til, responsiv for, at en netvaerksanordning konfigurerer en

flerhed af  tidsfrekvensressourceomrader, der omfatter det fgrste
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tidsfrekvensressourceomrade  for terminalanordningen, og flerheden af
tidsfrekvensressourceomrader, der har forskellige underbarerafstande, at
bestemme et afslutningstidspunkt for en tredje nedstrgmstidsdomaneressource 1 et
tredje tidsfrekvensressourceomrade som et afslutningstidspunkt for den fgrste
nedstrgmsplanlegningstidsdomaneressource, hvor det tredje
tidsfrekvensressourceomrade er tidsfrekvensressourceomradet med en mindste

underbarerafstand i flerheden af tidsfrekvensressourceomrader; og

indikationsoplysningerne omfatter oplysninger om den tredje

nedstrgmsplanlegningstidsdomaneressource.
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