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METHOD FOR TRANSMITTING UPLINK SIGNAL AND
TERMINAL DEVICE

TECHNICAL FIELD

[0001] The embodiments of the present application relate to the field of communications,

and more particularly, to a method for transmitting the uplink signal and terminal device.

BACKGROUND

[0002] In the prior art, in order to reduce the delay of signal transmission, the time unit (or
transmission time interval) used for signal transmission may be less than 14 symbols, that is,
the transmission time interval for signal transmission is a short transmission time interval
(sTTI). The sTTI may be divided into a slot TTI (slot-TTI) and a sub-slot TTI according to the
length of the transmission time unit. Where, the time length of the slot TTI includes 7 symbols,
and the time length of the sub-slot TTI includes 2 symbols or 3 symbols. For the sub-slot TTI,
the position of the reference signal used to demodulate the uplink data channel in each
sub-slot TTI is indicated by the uplink grant information. There may be one or more symbols
of the uplink channels of different lengths overlap during transmission, and therefore, on these
overlapping symbols, when the total transmitting power used to transmit multiple uplink
channels exceeds the maximum transmitting power of the terminal device, how the terminal
device to perform the transmission of the uplink channel becomes an urgent problem to be

solved.

SUMMARY

[0003] The embodiments of the present application provide a method for transmitting an
uplink signal and terminal device, which may still achieve the efficient transmission of the

uplink channel when the total transmitting power used to transmit different uplink channels



10

15

20

25

30

within the same time period exceeds the maximum transmitting power of the terminal device.

[0004] In a first aspect, a method for transmitting an uplink signal is provided, where the
method includes: receiving, by a terminal device, uplink grant information transmitted by a
network device, where the uplink grant information is used to instruct the terminal device to
transmit a first uplink channel in a first sub-slot and to transmit a second uplink channel in a
second sub-slot, where the first uplink channel includes first uplink data and does not include
a reference signal, the second uplink channel includes a first reference signal and does not
include uplink data, the first sub-slot and the second sub-slot are adjacent sub-slot on a first
carrier, the first sub-slot is located previous to the second sub-slot, and the first reference
signal is used to demodulate the first uplink data; determining, by the terminal device,
whether to transmit the first uplink channel in the first sub-slot according to a priority of an
uplink channel.

[0005] Where the priority of the uplink channel from low to high includes: an uplink
channel without Hybrid Automatic Repeat request-Acknowledgement (HARQ-ACK) on a
subframe; an uplink channel without HARQ-ACK in a slot; an uplink channel without
HARQ-ACK without reference signal in a sub-slot; an uplink channel without HARQ-ACK
with reference signal in a sub-slot; an uplink channel with HARQ-ACK on a subframe; an
uplink channel with HARQ-ACK in a slot; and an uplink channel with HARQ-ACK in a
sub-slot.

[0006] Therefore, in the embodiments of the present application, when the total
transmitting power used to transmit different uplink channels within the same time period
exceeds the maximum transmitting power of the terminal device, the terminal device
performs the transmission of the uplink channel within the time period based on the priority
of the uplink channel. Since the priority of the uplink channel without HARQ-ACK is lower
than the priority of the uplink channel with HARQ-ACK, thereby the important HARQ-ACK
is preferentially ensured to be normally transmitted; then, since the shorter the length of the
TTI used to transmit the uplink channel is, the higher the priority of the transmitted uplink
channel becomes, so the more urgent uplink channel may be ensured to be preferentially
transmitted.

[0007] With reference to the first aspect, in a possible implementation form of the first
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aspect, if the first uplink channel does not include the HARQ-ACK, a priority of the first
uplink channel is equal to the priority of the uplink channel without HARQ-ACK with
reference signal in the sub-slot, or is equal to the priority of the uplink channel without
HARQ-ACK without reference signal in the sub-slot.

[0008] With reference to the first aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the first aspect, if the
terminal device determines, according to the priority of the uplink channel, to transmit the
first uplink channel in the first sub-slot, the method further including: determining, by the
terminal device, whether to transmit the second uplink channel in the second sub-slot
according to the priority of the uplink channel, where if the first uplink channel includes the
HARQ-ACK, a priority of the second uplink channel is equal to the priority of the uplink
channel with HARQ-ACK in the sub-slot.

[0009] With reference to the first aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the first aspect, if the
terminal device determines, according to the priority of the uplink channel, to transmit the
first uplink channel in the first sub-slot, the method further including: determining, by the
terminal device, whether to transmit the second uplink channel in the second sub-slot
according to the priority of the uplink channel.

[0010] Where if the first uplink channel does not include the HARQ-ACK, the priority of
the second uplink channel is equal to the priority of the uplink channel without HARQ-ACK
with reference signal in the sub-slot; or, the priority of the second uplink channel is between
the priority of the uplink channel without HARQ-ACK without reference signal in the
sub-slot and the priority of the uplink channel without HARQ-ACK with reference signal in
the sub-slot.

[0011] With reference to the first aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the first aspect, if the
terminal device determines, according to the priority of the uplink channel, to transmit the
first uplink channel in the first sub-slot, the method further including: determining, by the
terminal device, whether to transmit the second uplink channel in the second sub-slot

according to the priority of the uplink channel.
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[0012] Where the priority of the second uplink channel is equal to the priority of the
uplink channel without HARQ-ACK with reference signal in the sub-slot; or, the priority of
the second uplink channel is between the priority of the uplink channel without HARQ-ACK
without reference signal in the sub-slot and the priority of the uplink channel without
HARQ-ACK with reference signal in the sub-slot.

[0013] With reference to the first aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the first aspect, if the
terminal device determines, according to the priority of the uplink channel, not to transmit the
first uplink channel in the first sub-slot, the method further including: determining, by the
terminal device, not to transmit the second uplink channel in the second sub-slot.

[0014] With reference to the first aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the first aspect, if the
terminal device determines, according to the priority of the uplink channel, not to transmit the
first uplink channel in the first sub-slot, the method further including: determining, by the
terminal device, whether to transmit the second uplink channel in the second sub-slot
according to the priority of the uplink channel, where the priority of the second uplink
channel is the lowest.

[0015] With reference to the first aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the first aspect, in the case
that whether the uplink channel includes the HARQ-ACK and whether the uplink channel
includes the reference signal has same situation, a priority of an uplink channel transmitted on
a second carrier is lower than a priority of an uplink channel transmitted on the first carrier.
Where the first carrier is a carrier in a primary physical uplink control channel (PUCCH)
group configured for the terminal device, and the second carrier is a carrier in a secondary
PUCCH group configured for the terminal device.

[0016] With reference to the first aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the first aspect, the
terminal device has a capability of uplink channel concurrent transmission for different time
lengths, and is configured to be able to perform the uplink channel concurrent transmission

for different time lengths.
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[0017] In a second aspect, a method for transmitting an uplink signal is provided, where
the method includes: receiving, by a terminal device, uplink grant information transmitted by
a network device, where the uplink grant information is used to instruct the terminal device to
transmit first uplink data in a first sub-slot, and transmit a first reference signal in a second
sub-slot and not transmit the uplink data, where the first sub-slot and the second sub-slot are
adjacent sub-slot, the first sub-slot is located previous to the second sub-slot, the first
reference signal is used to demodulate the first uplink data, the second sub-slot is further used
to transmit a first physical uplink control channel (PUCCH), and the first PUCCH includes
first uplink control information (UCI); transmitting, by the terminal device, one of the first
reference signal and the first PUCCH 1in the second sub-slot according to information content
included in a first Physical Uplink Shared Channel (PUSCH) used to transmit the first uplink
data and/or the first UCL

[0018] Therefore, in the embodiments of the present application, when the total
transmitting power used to transmit the reference signal and the PUCCH within the same time
period exceeds the maximum transmitting power of the terminal device, the terminal device
performs the transmission of the uplink channel within the time period based on the
information content included in the PUSCH demodulated by the reference signal and the
information content included in the PUCCH, so as to ensure that important uplink control
information can be transmitted and demodulated.

[0019] With reference to the second aspect, in a possible implementation form of the
second aspect, the first PUSCH does not include a UCI, or the first PUSCH includes a second
UCI and the second UCI does not include Hybrid Automatic Repeat
request-Acknowledgement (HARQ-ACK) information, and the transmitting, by the terminal
device, one of the first reference signal and the first PUCCH in the second sub-slot, includes:
transmitting, by the terminal device, the first PUCCH in the second sub-slot.

[0020] With reference to the second aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the second aspect, the first
PUSCH includes a second UCI and the second UCI includes the HARQ-ACK information,
and the transmitting, by the terminal device, one of the first reference signal and the first

PUCCH in the second sub-slot, includes: transmitting, by the terminal device, the first
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reference signal in the second sub-slot.

[0021] With reference to the second aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the second aspect, the first
UCI includes the HARQ-ACK information, and the method further includes: transmitting, by
the terminal device, the HARQ-ACK information in the first UCI in the first sub-slot.

[0022] With reference to the second aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the second aspect, the first
UCT includes the HARQ-ACK information, and the method further includes: transmitting, by
the terminal device, the first PUCCH in the second sub-slot.

[0023] With reference to the second aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the second aspect, the first
UCI does not include the HARQ-ACK information, and the method further includes:
transmitting, by the terminal device, the first reference signal in the second sub-slot if the first
PUSCH includes a second UCI and the second UCI includes the HARQ-ACK information.
[0024] With reference to the second aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the second aspect, the first
UCI does not include the HARQ-ACK information, and the method further includes:
transmitting, by the terminal device, the first PUCCH in the second sub-slot if the first
PUSCH does not include the UCI, or the first PUSCH includes the second UCI and the
second UCI does not include the HARQ-ACK information.

[0025] With reference to the second aspect or any one of the foregoing possible
implementation forms, in another possible implementation form of the second aspect, the
terminal device does not have a capability of uplink channel concurrent transmission; or the
terminal device has a capability of uplink channel concurrent transmission but is configured
to not perform the uplink channel concurrent transmission.

[0026] In a third aspect, a terminal device is provided, which may perform the method in
the above first aspect or any optional implementation form of the first aspect. In particular, the
terminal device may include functional modules for performing the method in the above first
aspect or any optional implementation form of the first aspect.

[0027] In a fourth aspect, a terminal device is provided, which may perform the method in
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the above second aspect or any optional implementation form of the second aspect. In
particular, the terminal device may include functional modules for performing the method in
the above second aspect or any optional implementation form of the second aspect.

[0028] In a fifth aspect, a terminal device is provided, including a processor and a
memory. The memory is used for storing a computer program, and the processor is used for
calling and running the computer program stored in the memory, so as to perform the method
in the above first aspect or any possible implementation form of the first aspect.

[0029] In a sixth aspect, a terminal device is provided, including a processor and a
memory. The memory is used for storing a computer program, and the processor is used for
calling and running the computer program stored in the memory, so as to perform the method
in the above second aspect or any possible implementation form of the second aspect.

[0030] In a seventh aspect, a chip is provided for implementing the method in the above
first aspect or any possible implementation form of the first aspect.

[0031] Specifically, the chip includes a processor for calling and running a computer
program from a memory, such that the device on which the chip is mounted performs the
method in the above first aspect or any possible implementation form of the first aspect.
[0032] In an eighth aspect, a chip is provided for implementing the method in the above
second aspect or any possible implementation form of the second aspect.

[0033] Specifically, the chip includes a processor for calling and running a computer
program from a memory, such that the device on which the chip is mounted performs the
method in the above second aspect or any possible implementation form of the second aspect.
[0034] In a ninth aspect, a computer readable storage medium is provided for storing a
computer program that causes a computer to perform the method in the above first aspect or
any possible implementation form of the first aspect.

[0035] In a tenth aspect, a computer readable storage medium is provided for storing a
computer program that causes a computer to perform the method in the above second aspect
or any possible implementation form of the second aspect.

[0036] In an eleventh aspect, a computer program product is provided, including
computer program instructions that cause a computer to perform the method in the above first

aspect or any possible implementation form of the first aspect.
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[0037] In a twelfth aspect, a computer program product is provided, including computer
program instructions that cause a computer to perform the method in the above second aspect
or any possible implementation form of the second aspect.

[0038] In a thirteenth aspect, a computer program is provided that when executed on a
computer, causes the computer to perform the method in the above first aspect or any possible
implementation form of the first aspect.

[0039] In a fourteenth aspect, a computer program is provided that when executed on a
computer, causes the computer to perform the method in the above second aspect or any

possible implementation form of the second aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIG. 1 is a schematic diagram of a possible wireless communication system
applied in an embodiment of the present application.

[0041] FIG. 2(a) is a schematic diagram of a slot TTIL.

[0042] FIG. 2(b) is a schematic diagram of a sub-slot TTI.

[0043] FIG. 3 is a schematic flowchart of a method for transmitting an uplink signal
according to an embodiment of the present application.

[0044] FIG. 4 is a schematic flowchart of a method for transmitting an uplink signal
according to another embodiment of the present application.

[0045] FIG. 5 is a schematic block diagram of a terminal device according to an
embodiment of the present application.

[0046] FIG. 6 is a schematic block diagram of a terminal device according to another
embodiment of the present application.

[0047] FIG. 7 is a schematic structural diagram of a terminal device according to an
embodiment of the present application.

[0048] FIG. 8 is a schematic structural diagram of a chip according to an embodiment of

the present application.

DESCRIPTION OF EMBODIMENTS
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[0049] The technical solutions of the embodiments of the present application may be
applied to various communication systems, such as a Global System of Mobile
communication (GSM) system, a Code Division Multiple Access (CDMA) system, a
Wideband Code Division Multiple Access (WCDMA) system, a General Packet Radio
Service (GPRS), a Long Term Evolution (LTE) system, a LTE Frequency Division Duplex
(FDD) system, a LTE Time Division Duplex (TDD) system, an Advanced long term evolution
(LTE-A) system, a New Radio (NR) system, an evolution system of the NR system, a
LTE-based access to unlicensed spectrum (LTE-U) system, a NR-based access to unlicensed
spectrum (NR-U) system, a Universal Mobile Telecommunication System (UMTS), a
Worldwide Interoperability for Microwave Access (WiMAX) communication system, a
Wireless Local Area Networks (WLAN), a Wireless Fidelity (Wi-Fi), a next-generation
communication systems, or other communication systems, and the like .

[0050] In general, the number of connections supported by a traditional communication
system is limited, and it is also easy to implement. However, with the development of
communication technologies, the mobile communication system will not only support
traditional communication, but also support, for example, Device to Device (D2D)
communication, Machine to Machine (M2M) communication, Machine Type Communication
(MTC), and Vehicle to Vehicle (V2V) communication, etc., and embodiments of the present
application may also be applied to these communication systems.

[0051] Optionally, the communication system in the embodiments of the present
application may be applied to a Carrier Aggregation (CA) scenario, or may be applied to a
Dual Connectivity (DC) scenario, and may also be applied to a Standalone (SA) network
construction scenario.

[0052] The applied spectrum will not be limited in the embodiments of the present
application. For example, the embodiments of the present application may be applied to a
licensed spectrum, and may also be applied to an unlicensed spectrum.

[0053] FIG. 1 illustrates a possible wireless communication system 100 applied in the
embodiments of the present application. The wireless communication system 100 may include
a network device 110. The Network device 110 may be a device communicating with a

terminal device. The network device 110 may provide communication coverage for a
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particular geographic area and may communicate with the terminal devices located within the
coverage area. Optionally, the network device 100 may be a Base Transceiver Station (BTS)
in a GSM system or a CDMA system, or may be a NodeB (NB) in a WCDMA system, or may
also be an Evolutional Node B (eNB or eNodeB) in an LTE system, or a network side device
in the NR 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 the next-generation network, or the network device in the
future evolutional Public Land Mobile Network (PLMN), and the like.

[0054] The wireless communication system 100 also includes at least one terminal device
120 located within the coverage of the network device 110. The terminal device 120 may be
mobile or fixed. Optionally, the terminal device 120 may refer to an access terminal, user
equipment (UE), a subscriber unit, a subscriber station, a mobile station, a mobile platform, a
remote station, a remote terminal, a mobile device, a user terminal, a terminal, and a wireless
communication device, a user agent, or a user apparatus. The access terminal may be a
cellular 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 wireless
communication function, a computing device or other processing devices connected to the
wireless modems, a vehicle-mounted device, a wearable device, a terminal devices in the
future 5G network, or a terminal device in the future evolutional PLMN, etc. Where,
optionally, Device to Device (D2D) communication may be implemented among terminal
devices 120.

[0055] Specifically, the network device 110 may provide a service for the cell, and the
terminal device 120 communicates with the network device 110 by using a transmission
resource (for example, a frequency domain resource, or a spectrum resource) used by the cell,
the cell may be the cell corresponding to the network device 110 ( For example, a base
station), the cell may belong to a macro base station, or may belong to a base station
corresponding to a small cell, and the small cell may include: a metro cell, a micro cell, a pico
cell, or a Femto cell, etc. These small cells have features of small coverage and low
transmitting power, which are suitable for providing high-speed data transmission services.

[0056] FIG. 1 illustratively shows one network device and two terminal devices.

10
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Optionally, the wireless communication system 100 may include a plurality of network
devices, and other numbers of terminal devices may be included within the coverage of each
network device, which is not limited in the embodiments of the present application.

[0057] Optionally, the wireless communication system 100 may further include other
network entities, such as a network controller and a mobility management entity, etc., which
1s not limited in the embodiments of the present application.

[0058] It should be understood that the uplink channel may include a Physical Random
Access Channel (PRACH), a Physical Uplink Control Channel (PUCCH), a Physical Uplink
Shared Channel (PUSCH), etc. The uplink reference signal may include a DeModulation
Reference Signal (DMRS), a Sounding Reference Signal (SRS), a Phase Tracking Reference
Signal (PT-RS), etc. Where the uplink DMRS may be used for demodulation of the uplink
channel, the SRS may be used for uplink channel measurement, uplink time-frequency
synchronization or phase tracking, and the PT-RS may also be used for the uplink channel
measurement, uplink time-frequency synchronization or phase tracking.

[0059] It should also be understood that the uplink channel may also include a physical
channel or reference signal with the same name and different functions as mentioned above,
and may also include the physical channel or the reference signal with the different names and
the same function as mentioned above.

[0060] It should also be understood that the transmission object of the embodiments of the
present application may be an uplink channel, and specifically, may be a PUSCH and/or a
PUCCH. After the sTTI transmission technology is introduced, the scheduling unit for
scheduling signal transmission in the radio link may be a subframe TTI (i.e., a subframe-TTI,
for example, the length of the TTI length is 14 symbols), a slot TTI (i.e., a slot-TTI, for
example, the length of the TTI length is 7 symbols) or a sub-slot TTI (i.e., a subslot-TTI, for
example, the length of the TTI length is 2 symbols or 3 symbols). That is, the PUSCH and/or
PUCCH may be transmitted in the subframe TTI, or in the slot TTIL, or in the sub-slot TTIL.
[0061] As an example rather than limitation, the structure of a slot TTI is shown as FIG.
2(a), 1 millisecond includes 14 symbols, wherein the first 7 symbols form a slot TTI, and the
left 7 symbols form a slot TTI, and for each of the slot TTIs, the reference signal is located at

the 4th symbol of a slot.
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[0062] As an example rather than limitation, the structure of a sub-slot TTI is shown as
FIG. 2(b), and 14 symbols included in 1 millisecond are divided into 6 sub-slot TTIs, where
each of the first and last sub-slot TTIs includes 3 symbols, and each of the left 4 sub-slot TTIs
includes 2 symbols. In the structure of the sub-slot TTI, the position of the reference signal
used to demodulate the uplink channel transmitted in each sub-slot TTI may be indicated by
dynamic signaling, such as uplink grant information.

[0063] Table 1 gives an example to dynamically indicate the position of the reference
signal used to demodulate a sub-slot TTI. As shown in Table 1, D denotes a symbol for
transmitting the uplink data, R denotes a symbol for transmitting a reference signal, and the
terminal device performs transmission of the uplink data symbol and the reference signal
symbol according to the dynamic signaling indication transmitted by the network device.
Specifically, sTTI O includes 3 symbols, and the reference signal used to demodulate the
PUSCH in the sTTI 0 may be located at the first symbol or the last symbol in the sTTI 0; sTTI
1 includes 2 symbols, the reference signal used to demodulate the PUSCH in the sTTI 1 may
be located at the first symbol or the last symbol in the sTTI 1, or may not be located in the
sTTI 1, for example, when dynamic signaling indicates that "DD" is transmitted in the sTTI 1,
the reference signal used to demodulate the PUSCH in the sTTI 1 may be located in the sTTI
0; when the dynamic signaling indicates that "DDIR" is transmitted in the sTTI 1, the
reference signal used to demodulate the PUSCH demodulation in the sTTI 1 is located at the
first symbol in the sTTI 2; the sTTI 2 includes 2 symbols, the reference signal used to
demodulate the PUSCH in the sTTI 2 may be located at the first symbol in the sTTI 2, or may
not be located in the sTTI 2, for example, when dynamic signaling indicates that "DD" is
transmitted in the sTTI 2, the reference signal used to demodulate the PUSCH in the sTTI 2
may be located in the sTTI O or sTTI 1; the sTTI 3 includes 2 symbols, and the reference
signal used to demodulate the PUSCH in the sTTI 3 may be located at the first symbol or the
last symbol in the sTTI 3, or may also be located at the first symbol in the sTTI 4; the sTTI 4
includes 2 symbols, and the reference signal used to demodulate the PUSCH in the sTTI 4
may be located at the first symbol or the last symbol in the sTTI 4, or may not be located in
the sTTI 4, for example, when dynamic signaling indicates that "DD" is transmitted in the

sTTI 4, the reference signal used to demodulate the PUSCH in the sTTI 4 may be located in
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the sTTI 3; when the dynamic signaling indicates that "DDIR" is transmitted in the sTTI 4, the
reference signal used to demodulate the PUSCH in the sTTI 4 is located at the first symbol in

the sTTI 5; the sTTI 5 includes 3 symbols, and the reference signal used to demodulate the

PUSCH in the sTTI 5 may be located at the first symbol of the sTTI 5.

Table 1
Position of reference signal

sTTTIO sTTI 1 sTTI 2 sTTI 3 sTTL 4 sTTIL S
RDD RD RD RD RD RDD
DDR DR DD DR DR

DD DDIR DD

DDIR DDIR
[0064] It should be noted that data symbols included in the PUSCH may carry Uplink

Control Information (UCI) or may not carry the UCI. The UCI carried in the PUSCH may
include at least one of the HARQ-ACK and Channel State Information (CSI), where the CSI
includes at least one of a Rank Indication (RI), a Precoding Matrix Indicator (PMI) and a
Channel Quality Indicator (CQI).

[0065] When the terminal device is configured with at least two carriers available for
uplink channel transmission, there may be one or more symbols overlap in the time domain
for the uplink channel transmitted by the terminal device on the at least two carriers, where
the TTI lengths of the uplink channel on the at least two carriers may be the same or be
different. Therefore, on these overlapping symbols, the terminal device is required to
determine how to perform the transmission of the uplink channels on different carriers when
the total transmitting power for transmitting a plurality of uplink channels exceeds the
maximum transmitting power of the terminal device. For example, if the terminal device is
dynamically scheduled to use "DDIR" for performing the transmission of the uplink data in
the sTTI n, and it is not scheduled to perform the transmission of the uplink data in the sTTI
n+1, the terminal device should transmit "DD" in the sTTI n and transmit "R" in the sTTI n+1.
In case of in the same STTI n or sTTI n+1, the terminal device should also transmit other
uplink channels with its transmitting power being limited (for example, the total transmitting
power of the terminal device for transmitting one or more uplink channels exceeds the

maximum transmitting power of the terminal device), and then the terminal device is required
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to determine whether to transmit the uplink data in the sTTI n and whether to transmit the
reference signal used to demodulate the uplink data in the sTTI n+1.

[0066] Therefore, the embodiment of the present application proposes that when there are
at least two uplink channels overlap in the time domain and the total transmitting power for
transmitting different uplink channels exceeds the maximum transmitting power of the
terminal device, the terminal device performs transmission of the uplink channel based on the
priority of the uplink channel.

[0067] In the embodiments of the present application, referring to Table 1, the PUSCH
transmitted in the sub-slot TTI may include the following three cases:

[0068] Case 1: the data symbol and the reference signal symbol are included in the
PUSCH. For example, when the terminal device is scheduled to transmit "RDD", "DDR",
"RD", or "DR";

[0069] Case 2: the data symbol is included and the reference signal symbol is not included
in the PUSCH. For example, when the terminal device is scheduled to transmit "DD", or
when the terminal device is scheduled to transmit "DDIR" in the sTTI n, the terminal device
should transmit "DD" in the sSTTI n and transmit "R" in the sTTI n+1, where the transmission
in the sTTI n also belongs to this case;

[0070] Case 3: the reference signal symbol is included and the data symbol is not included
in the PUSCH. For example, when the terminal device is scheduled to transmit "DDIR" in the
SsTTI n, the terminal device should transmit "DD" in the sTTI n and transmit "R" in the sTTI
n+1, where the transmission in the sTTI n+1 belongs to this case.

[0071] It should be noted that if the terminal device is scheduled to transmit "DDIR" in
the sTTI n and is scheduled to transmit "RD" in the sTTI n+1, and the frequency resource
occupied by the uplink channel in the sTTI n+1 includes the frequency resource occupied by
the uplink channel in the sTTI n, the terminal device should transmit "DD" in the sTTI n and
should transmit "RD" in the sTTI n+1. In this case, the transmission in the sTTI n+1 belongs
to the Case 1 described above.

[0072] FIG. 3 is a schematic flowchart of a method 300 for transmitting an uplink signal
according to an embodiment of the present application. The method described in FIG. 3 may

be performed by a terminal device, which may be, for example, a terminal device 120 shown
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in FIG. 1. As shown in FIG. 3, the method 300 for transmitting the uplink signal may include
some or all of the following steps. Where:

[0073] In 310, receiving, by a terminal device, uplink grant information transmitted by a
network device, where the uplink grant information is used to instruct the terminal device to
transmit a first uplink channel in a first sub-slot, and transmit a second uplink channel in a
second sub-slot.

[0074] Where the first uplink channel includes first uplink data and does not include a
reference signal, the second uplink channel includes the first reference signal and does not
include uplink data, the first sub-slot and the second sub-slot are adjacent sub-slot on a first
carrier, the first subslot is located previous to the second subslot, and the first reference signal
is used to demodulate the first uplink data.

[0075] Optionally, in the embodiments of the present application, the first uplink channel
is the Case 2 described above, and the second uplink channel is the Case 3 described above.
[0076] It should be understood that the uplink grant information may be one or more
uplink grant information. The terminal device may receive one or more uplink grant
information, where a piece of uplink grant information may schedule one or more uplink
channels, which will not be limited in the present application.

[0077] In 320, determining, by the terminal device, whether to transmit the first uplink

channel in the first sub-slot according to a priority of the uplink channel.

[0078] Where the priority of the uplink channel from low to high includes:

° an uplink channel without Hybrid Automatic Repeat request-Acknowledgement

(HARQ-ACK) on a subframe;

° an uplink channel without HARQ-ACK in a slot;

. an uplink channel without HARQ-ACK without reference signal in a sub-slot;
° an uplink channel without HARQ-ACK with reference signal in a sub-slot;

° an uplink channel with HARQ-ACK on a subframe;

° an uplink channel with HARQ-ACK in a slot;

° an uplink channel with HARQ-ACK 1n a sub-slot.
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[0079] Optionally, the HARQ-ACK information is the feedback of the corresponding
ACK or NACK performed by the terminal device on the received downlink channel.
Therefore, it may be considered that the HARQ-ACK information in the UCI has the highest
priority when the UCI is transmitted on the PUSCH.

[0080] Optionally, in the embodiments of the present application, the subslot may include
2 symbols or 3 symbols, the slot includes 7 symbols, and the subframe includes 14 symbols.
In the priority order of the uplink channel, the uplink channel in the sub-slot is the uplink
channel transmitted in the sTTI (i.e., subslot-TTI) including 2 symbols or 3 symbols, the
uplink channel in the slot is the uplink channel transmitted in the sTTI (i.e., slot-TTI)
including 7 symbols, and the uplink channel on the subframe is the uplink channel transmitted
in the TTI including 14 symbols.

[0081] Where the uplink channel in the sub-slot may include only the uplink data or only
the reference signal, or include both the uplink data and the reference signal.

[0082] Optionally, the terminal device receives the uplink grant information, where the
uplink grant information instructs the terminal device to transmit the first uplink channel in
the first sub-slot and transmit the second uplink channel in the second sub-slot. The first
uplink channel includes the first uplink data and does not include the reference signal, the
second uplink channel includes the first reference signal used to demodulate the first uplink
data and does not include the uplink data. It may be understood that the terminal device is
scheduled to transmit the DDIR in the first sub-slot and R thereof is transmitted in the second
sub-slot, and the transmission of the uplink data of the terminal device is not scheduled in the
second sub-slot. If the terminal device further determines to transmit other uplink channels in
the first sub-slot and the transmitting power of the terminal device is limited, the terminal
device may determine, according to the priority of the uplink channel, whether to transmit the
first uplink channel in the first sub-slot.

[0083] In the priority information of the uplink channel, whether the uplink channel
includes the HARQ-ACK information should be considered first, including that the priority of
the uplink channel with HARQ-ACK is higher than the priority of the uplink channel without
HARQ-ACK; then the length of the uplink channel is considered, where the priority of the

uplink channel in the sub-slot is higher than the priority of the uplink channel in the slot, and
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the priority of the uplink channel in the slot is higher than the priority of the uplink channel on
the subframe.

[0084] Therefore, when the total transmitting power used to transmit different uplink
channels within the same time period exceeds the maximum transmitting power of the
terminal device, the terminal device performs the transmission of the uplink channel based on
the priority of the uplink channel. Since the priority of the uplink channel without
HARQ-ACK is lower than the priority of the uplink channel with HARQ-ACK, the important
HARQ-ACK is preferentially ensured to be normally transmitted; then, since the shorter the
length of the TTI used to transmit the uplink channel is, the higher the priority of the
transmitted uplink channel becomes, so the more urgent uplink channel may be ensured to be
preferentially transmitted.

[0085] Optionally, in this embodiment, the terminal device has a capability of uplink
channel concurrent transmission for different time lengths, and is configured to be able to
perform the uplink channel concurrent transmission for different time lengths.

[0086] It should be understood that the TTI lengths of the collided uplink channels may
be different or may be the same.

[0087] Optionally, if collision between the uplink channel in the long TTI and the uplink
channel in the short TTI has occurred, and the collision between the uplink channel in the
long TTI and the uplink channel in the short TTI occurs again afterwards, the uplink channel
in the long TTI is continued to be transmitted without considering the priority. For example,
the uplink channel in the sub-slot collides with the uplink channel on the subframe in one
certain sTTI, it is assumed that the transmitting power of the terminal device is limited and
the terminal device selects to transmit the uplink channel on the subframe according to the
priority, then if, after the sTTI, the uplink channel on the subframe collides with the uplink
channel in other short TTI again, the uplink channel on the subframe is continued to be
transmitted without considering the priority.

[0088] Optionally, if the uplink channel in the long TTI has collided with the uplink
channel in the short TTI and the long TTI is determined not to be transmitted, it is assumed
that the uplink channel in the long TTT is then not collided with the uplink channel in the short

TTI, that is, the priority of the uplink channel in the long TTI is no longer considered in the
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subsequent short TTI overlapping with the long TTI. For example, the uplink channel in the
sub-slot and the uplink channel on the subframe collide on a certain sTTI, assuming that the
transmitting power of the terminal device is limited and the terminal device selects, according
to the priority, to transmit the uplink channel in the sub-slot and does not transmit the uplink
channel on the subframe, and then assuming that the uplink channel on the subframe will not
be transmitted after the sTTI, that is, the uplink channel on the subframe does not interfere
with the uplink transmission in the sTTI after the sTTIL.

[0089] It should be understood that collision between the long TTI and the short TTI may
refer to the collision between the uplink channel in the sub-slot and the uplink channel in the
slot, or refer to the collision between the uplink channel in the sub-slot and the uplink channel
on the subframe, or refer to the collision between the uplink channel in the slot and the uplink
channel on the subframe.

[0090] Optionally, if the first uplink channel does not include the HARQ-ACK, a priority
of the first uplink channel is equal to the priority of the uplink channel without HARQ-ACK
with reference signal in the sub-slot, or is equal to the priority of the uplink channel without
HARQ-ACK without reference signal in the sub-slot.

[0091] In 320, if determining, by the terminal device, not to transmit the first uplink
channel in the first sub-slot according to the priority of the uplink channel, the method may
further include: determining, by the terminal device, not to transmit the second uplink channel
in the second subslot according to the priority of the uplink channel.

[0092] Since the terminal device does not transmit, in the first sub-slot, the first uplink
channel used to transmit the first uplink data and the first reference signal in the second slot is
used to demodulate the first uplink channel, the terminal device does not transmit, in the
second sub-slot, the second uplink channel used to transmit the first reference signal when the
first uplink channel is not transmitted.

[0093] Or, in 320, if the terminal device determining, according to the priority of the
uplink channel, not to transmit the first uplink channel in the first sub-slot, the method further
includes: determining, by the terminal device, whether to transmit the second uplink channel
in the second sub-slot according to the priority of the uplink channel, where the second uplink

channel has the lowest priority.
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[0094] When the terminal device does not transmit, in the first sub-slot, the first uplink
channel used to transmit the first uplink data, if the first reference signal is not transmitted in
the second slot, it may lead to the waste of the resource in the second slot. Therefore, in this
embodiment, the priority of the second uplink channel used to transmit the first reference
signal is ranked to be the lowest, such that when the second uplink channel collides with other
uplink channels in the second slot and the transmitting power of the terminal device is limited,
other useful uplink channels may be preferentially ensured to be transmitted; in addition,
when the second uplink channel does not collide with other channels in the second slot, the
second uplink channel may be transmitted, at that time, the first reference signal in the second
uplink channel may be used to assist the network device to perform uplink channel
measurement, uplink synchronization, etc.

[0095] In 320, if determining, by the terminal device, to transmit the first uplink channel
in the first sub-slot according to the priority of the uplink channel, the method may further
include: determining, by the terminal device, whether to transmit the second uplink channel in
the second sub-slot according to the priority of the uplink channel.

[0096] Specifically, if the terminal device determines to transmit the first uplink channel
in the first sub-slot, the terminal device is required to determine whether to transmit the
second uplink channel in the second sub-slot because the reference signal used to demodulate
the first uplink data is transmitted in the second sub-slot. The terminal device may be based
on the information of the priority of the uplink channel described above to determine whether
to transmit the second uplink channel in the second sub-slot or not.

[0097] In the embodiments of the present application, the terminal device may determine
the priority of the second uplink channel by the following four modes.

[0098] Mode 1

[0099] If the first uplink channel includes the HARQ-ACK, the priority of the second
uplink channel is equal to the priority of the uplink channel with HARQ-ACK in the sub-slot.
[0100] If the first uplink channel does not include the HARQ-ACK, the priority of the
second uplink channel is equal to the priority of the uplink channel without HARQ-ACK with
reference signal in the sub-slot.

[0101] Mode 2
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[0102] If the first uplink channel includes the HARQ-ACK, the priority of the second
uplink channel is equal to the priority of the uplink channel with HARQ-ACK in the sub-slot.
[0103] If the first uplink channel does not include the HARQ-ACK, the priority of the
second uplink channel is between the priority of the uplink channel without HARQ-ACK
without reference signal in the sub-slot and the priority of the uplink channel without
HARQ-ACK with reference signal in the sub-slot.

[0104] Mode 3

[0105] The priority of the second uplink channel is equal to the priority of the uplink
channel without HARQ-ACK with reference signal in the sub-slot.

[0106] Mode 4

[0107] The priority of the second uplink channel is between the priority of the uplink
channel without HARQ-ACK without reference signal in the sub-slot and the priority of the
uplink channel without HARQ-ACK with reference signal in the sub-slot.

[0108] Optionally, in the case that whether the uplink channel includes the HARQ-ACK
and whether the uplink channel includes the reference signal has same situation, a priority of
an uplink channel transmitted on a second carrier is lower than a priority of an uplink channel
transmitted on the first carrier.

[0109] Where the first carrier is a carrier in a primary physical uplink control channel
(PUCCH) group configured for the terminal device, and the second carrier is a carrier in a
secondary PUCCH group configured for the terminal device.

[0110] At this time, the priority of the uplink channel described above from low to high

may include:

° an uplink channel without HARQ-ACK on a subframe on a second carrier;

° an uplink channel without HARQ-ACK on a subframe on a first carrier;

° an uplink channel without HARQ-ACK in a slot on a second carrier;

° an uplink channel without HARQ-ACK in a slot on a first carrier;

. an uplink channel without HARQ-ACK without reference signal in a sub-slot on a

second carrier;

. an uplink channel without HARQ-ACK without reference signal in a sub-slot on a
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first carrier;

° an uplink channel without HARQ-ACK with reference signal in a sub-slot of a
second carrier;

° an uplink channel without HARQ-ACK with reference signal in a sub-slot on a

first carrier;

° an uplink channel with HARQ-ACK on a subframe on a second carrier;
° an uplink channel with HARQ-ACK on a subframe on a first carrier;

° an uplink channel with HARQ-ACK in a slot on a second carrier;

. an uplink channel with HARQ-ACK in a slot on a first carrier;

° an uplink channel with HARQ-ACK in a sub-slot of a second carrier;

° an uplink channel with HARQ-ACK in a sub-slot of a first carrier.

[0111] Correspondingly, the PUCCH group to which the first uplink channel belongs
should also be considered when the terminal device determines the priority of the first uplink
channel. Similarly, the PUCCH group to which the second uplink channel belongs should also
be considered when the terminal device determines the priority of the second uplink channel.
[0112] Taking the first uplink channel as an example, if the first uplink channel collides
with another uplink channel (assumed to be the third uplink channel) in the first sub-slot and
the third uplink channel belongs to the same PUCCH group as the first uplink channel, that is,
the third uplink channel and the first uplink channel are both transmitted on the carrier in the
same PUCCH group, and the length of the third uplink channel is different from the length of
the first uplink channel, then, the uplink channel with a longer length is not transmitted, and if
the uplink channel with the longer length carries the HARQ-ACK, the HARQ-ACK may be
transmitted on the uplink channel with a shorter length.

[0113] If the first uplink channel collides with the third uplink channel in the first sub-slot,
the third uplink channel belongs to the same PUCCH group as the first uplink channel, and
the length of the third uplink channel is the same as the length of the first uplink channel, then

which of the uplink channel to be transmitted in the first sub-slot may be determined
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according to the priority described above. In this case, if the case of carrying the reference
signal and the HARQ-ACK on the first uplink channel is the same as the case of carrying the
reference signal and the HARQ-ACK on the third uplink channel, the priorities of both the
first uplink channel and the third uplink channel may be determined according to their
corresponding cell indexes (identifications). For example, the first uplink channel is
transmitted on the carrier 1 in the primary PUCCH group, the third uplink channel is
transmitted on the carrier 2 in the primary PUCCH group, and the cell index corresponding to
the carrier 1 is less than the cell index corresponding to the carrier 2, then the priority of the
first uplink channel is higher than the priority of the third uplink channel. If the first uplink
channel collides with the third uplink channel in the first sub-slot, the third uplink channel and
the first uplink channel belong to different PUCCH groups, and the length of the third uplink
channel is the same as or different from the length of the first uplink channel, then which of
the uplink channel to be transmitted in the first sub-slot may be determined according to the
priority described above.

[0114] The following is described by way of example with reference to Table 2 to Table 6.
It is assumed that the first carrier in the primary PUCCH group is scheduled DDIR in the sTTI
n, where the uplink data DD is transmitted in the sTTI n and the reference signal R used to
demodulate DD is transmitted in the sSTTI n+1. When the transmitting power of the terminal
device is limited, the transmission situation of the uplink channel may be shown as follows,
where the uplink channel that is crossed off by "—" indicates an uplink channel with a low
priority, that is, the uplink channel crossed off by the "—" is not transmitted or is transmitted
with a reduced power transmission, where "w/" denotes with, and "w/0" denotes without.
Correspondingly, "w/ HARQ-ACK" denotes the uplink channel carries the HARQ-ACK, and
"w/o HARQ-ACK" denotes that the uplink channel does not carry the HARQ-ACK.

[0115] In Table 2, in the sTTI n, the priority of the PUSCH w/ HARQ-ACK on the carrier
in the primary PUCCH group is higher than the priority of the PUSCH on the carrier in the
secondary PUCCH group. Therefore, the PUSCH in the sTTI n on the carrier in the secondary
PUCCH group will not be transmitted.

[0116] On the sTTI n+1, it is assumed that the priority is determined using the foregoing

mode 1 or mode 2, and the reference signal transmitted on the carrier in the primary PUCCH
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group is used to demodulate the PUSCH w/ HARQ-ACK in the sTTI n. Therefore, the
priority of the uplink channel used to transmit the reference signal on the carrier in the
primary PUCCH group 1is higher than the priority of the PUSCH w/ UCI transmitted on the
carrier in the secondary PUCCH group, so the PUSCH w/ HARQ-ACK in the sTTI n +1 on

the carrier in the secondary PUCCH group will not be transmitted.

Table 2

PUCCH Group sTTIn sTTI n+1

A carrier in the primary .

PUSCH w/ HARQ-ACK Reference signal
PUCCH group
A carrier in the secondary
RUSCH PUSCHw/ HAROQ-ACK

PUCCH group

[0117] In Table 3, in the sTTI n, since the priority of the PUSCH w/o HARQ-ACK on the
carrier in the primary PUCCH group is lower than the priority of the PUSCH w/ HARQ-ACK
on the carrier in the secondary PUCCH group, therefore the PUSCH w/o HARQ-ACK in the
STTI n on the carrier in the primary PUCCH group will not be transmitted.

[0118] In the sTTI n+1, since the PUSCH w/o HARQ-ACK in the sTTI n on the carrier in
the primary PUCCH group is not transmitted and the PUSCH w/ HARQ-ACK is in the
secondary PUCCH group, therefore the priority of the uplink channel used to transmit the

reference signal on the carrier in the primary PUCCH group is the lowest and thus will not be

transmitted.
Table 3
PUCCH Group sTTIn sTTI n+1
A carrier in the primary .

PUSCH-w/o-HARQ-ACK Referencesignal

PUCCH group

A carrier in the secondary

PUSCH w/ HARQ-ACK PUSCH w/ HARQ-ACK

PUCCH group

[0119] In Table 4, in the sTTI n, since the priority of the PUSCH w/o HARQ-ACK on the
carrier in the primary PUCCH group is higher than the priority of the PUSCH w/o
HARQ-ACK on the carrier in the secondary PUCCH group, therefore the PUSCH w/o
HARQ-ACK in the sTTI n on the carrier in the secondary PUCCH group will not be
transmitted.

[0120] In the sTTI n+1, since the PUSCH w/ HARQ-ACK is transmitted on the carrier in
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the secondary PUCCH group and the priority of the uplink channel used to transmit the
reference signal on the carrier in the primary PUCCH group is lower than the priority of the
PUSCH w/ HARQ-ACK transmitted in the sSTTI n+1 on the carrier in the secondary PUCCH

group, therefore the reference signal on the carrier in the primary PUCCH group will not be

transmitted.
Table 4
PUCCH Group sTTIn sTTI n+1
A carrier in the primary .

PUSCH w/o HARQ-ACK Refereneesignal

PUCCH group

A carrier in the secondary

PUSCH-w/o-HARQ-ACK PUSCH w/ HARQ-ACK

PUCCH group

[0121] In Table 5, in the sTTI n, since the priority of the PUSCH w/o0 HARQ-ACK on the
carrier in the primary PUCCH group is lower than the priority of the PUSCH w/ HARQ-ACK
on the carrier in the secondary PUCCH group, therefore the PUSCH w/o HARQ-ACK in the
STTI n on the carrier in the primary PUCCH group will not be transmitted.

[0122] In the sTTI n+1, since the PUSCH w/o HARQ-ACK in the sTTI n on the carrier in
the primary PUCCH group is not transmitted, the PUSCH w/o HARQ-ACK is in the sTTI
n+1 on carrier in the secondary PUCCH group, therefore the priority of the uplink channel
used to transmit the reference signal on the carrier in the primary PUCCH group is the lowest

and thus will not be transmitted.

Table 5
PUCCH Group sTTIn sTTI n+1
A carrier in the primary .
PUSCH-w/o-HARQ-ACK Referencesignal
PUCCH group
A carrier in the secondary
PUSCH w/ HARQ-ACK PUSCH w/o HARQ-ACK
PUCCH group

[0123] In Table 6, in the sTTI n, since the priority of the PUSCH w/o HARQ-ACK on the
carrier in the primary PUCCH group is higher than the priority of the PUSCH w/o
HARQ-ACK on the carrier in the secondary PUCCH group, therefore the PUSCH w/o
HARQ-ACK in the sTTI n on the carrier in the secondary PUCCH group will not be
transmitted.

[0124] In the sTTI n+1, it is assumed that the priority is determined using the foregoing
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mode 2 or mode 4, the PUSCH w/o HARQ-ACK is transmitted on the carrier in the
secondary PUCCH group, and the reference signal transmitted in the sTTI n+1 on the carrier
in the primary PUCCH group is used to demodulate the PUSCH w/o HARQ-ACK transmitted
in the sTTI n. Since the priority of the uplink channel used to transmit the reference signal in
the sSTTI n+1 on the carrier in the primary PUCCH group is between the priority of the uplink
channel without HARQ-ACK without reference signal in the sub-slot and the priority of the
uplink channel without HARQ-ACK with reference signal in the sub-slot, therefore the uplink
channel used to transmit the reference signal in the sTTI n+1 on the carrier in the primary
PUCCH group will not be transmitted when the uplink channel in the sTTI n+1 on the carrier
in the secondary PUCCH group includes the reference signal, and the PUSCH w/o
HARQ-ACK on the carrier in the secondary PUCCH group will not be transmitted when the
uplink channel in the sTTI n+1 on the carrier in the secondary PUCCH group does not include

the reference signal.

Table 6
PUCCH Group sTTIn sTTI n+1
A carrier in the primary PUSCH w/o . .
Reference signal Reference-signal
PUCCH group HARQ-ACK
oo PUSCH w/o
A carrier in the secondary PUSCH-wo-
HARQ-ACK
PUCCH group HARQ-ACK .
(wl/ reference signal )

[0125] It should be understood that, in the embodiments of the present application, when
the total transmitting power used to transmit the first uplink channel and other uplink channels
in the first sub-slot exceeds the maximum transmitting power of the terminal device and if the
terminal device determines, according to the priority of the uplink channel, to transmit the
other uplink channels in the first sub-slot, then the terminal device may not transmit the first
uplink channel in the first sub-slot; or, if there is still remaining power after other uplink
channels are transmitted at normal power, then the remaining power may be used to transmit
the first uplink channel.

[0126] Optionally, since the reference signal on the second uplink channel is used to
demodulate the uplink data in the first uplink channel, when the transmitting power of the first

uplink channel is reduced and if the second uplink channel may be normally transmitted, then
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the second uplink channel should also be transmitted using the same transmitting power as
that of the first uplink channel, so as to ensure the demodulation performance of the first
uplink channel.

[0127] Optionally, if the first uplink channel is transmitted according to the normal power
and the second uplink channel is required to reduce the transmitting power due to power
limitation and the lower channel priority, the second uplink channel may not be transmitted.
[0128] FIG. 4 is a schematic flowchart of a method 400 for transmitting an uplink signal
according to an embodiment of the present application. The method described in FIG. 4 may
be performed by a terminal device, which may be, for example, the terminal device 120
shown in FIG. 1. As shown in FIG. 4, the method 400 for transmitting the uplink signal may
include some or all of the following steps. Where:

[0129] in 410, receiving, by a terminal device, uplink grant information transmitted by a
network device, where the uplink grant information is used to instruct the terminal device to
transmit first uplink data in a first sub-slot, and transmit a first reference and not transmit
uplink data in a second sub-slot.

[0130] Where the first sub-slot and the second sub-slot are adjacent sub-slot, the first
sub-slot is located previous to the second sub-slot, the first reference signal is used to
demodulate the first uplink data, the second sub-slot is also configured to transmit the first
PUCCH, and the first PUCCH includes the first uplink control information (UCI).

[0131] In 420, transmitting, by the terminal device, according to a first PUSCH used to
transmit the first uplink data and/or the information content included in the first UCI, one of
the first reference signal and the first PUCCH in the second sub-slot.

[0132] Specifically, the terminal device receives the uplink grant information, and the
uplink grant information instructs the terminal device to transmit the first uplink data in the
first sub-slot, and transmit the first reference signal used to demodulate the first uplink data in
the second sub-slot and not transmit the uplink data. It can be understood that the terminal
device is scheduled to transmit DDIR in the first sub-slot and R thereof is transmitted in the
second sub-slot, and the transmission of the uplink data of the terminal device is not
scheduled in the second sub-slot. If the terminal device also transmits the first PUCCH in the

second sub-slot (for example, the terminal device performs HARQ-ACK feedback on the
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downlink transmission data in the second sub-slot, or the terminal device performs CSI
reporting), then the terminal device performs, based on the information content included in
the first PUSCH that is demodulated by the reference signal and the information content
included in the first PUCCH, the transmission of the uplink channel in the second sub-slot.
[0133] Optionally, the first PUCCH may collide with the reference signal in the second
sub-slot on the same carrier, and the first PUCCH may collide with the reference signal in the
second sub-slot on different carriers. For example, one is on the first carrier and the other is
on the second carrier, where the first carrier is a carrier in the primary physical uplink control
channel (PUCCH) group configured for the terminal device, and the second carrier is a carrier
in the secondary PUCCH group configured for the terminal device.

[0134] Where the first UCC is included in the first PUCCH. The first UCI may include at
least one of HARQ-ACK information, scheduling request information and Channel State
Information (CSI), where the CSI includes at least one of a Rank Indication (RI), a Precoding
Matrix Indicator (PMI) and a Channel Quality Indicator (CQI).

[0135] Therefore, in the embodiments of the present application, when the terminal device
does not perform the concurrent transmission of the uplink channel, the terminal device
performs, based on the information content included in the PUSCH that is demodulated by the
reference signal and the information content included in the PUCCH, the transmission of the
uplink channel during the time period, so as to ensure that important uplink control
information can be transmitted and demodulated.

[0136] Optionally, in this embodiment, the terminal device does not have a capability of
uplink channel concurrent transmission; or, the terminal device has a capability of uplink
channel concurrent transmission but is configured to not perform the uplink channel
concurrent transmission.

[0137] It should be understood that the UCI may or may not be included in the first uplink
data.

[0138] Optionally, if the first PUSCH does not include the UCI, or the first PUSCH
includes the second UCI and the second UCI does not include the HARQ-ACK information,
then in 420, the transmitting, by the terminal device, one of the first reference signal and the

first PUCCH in the second sub-slot, includes: transmitting, by the terminal device, the first
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PUCCH in the second sub-slot.
[0139] For example, as shown in Table 7, the PUSCH and the PUCCH do not collide in
the sTTI n, and only collide in the sSTTI n+1. Since the PUSCH transmitted in the sTTI n does

not include the HARQ-ACK, the reference signal in the sTTI n+1 will not be transmitted.

Table 7
sTTIn sTTI n+1
PUSCH PUSCH w/o HARQ-ACK Referencesignal
PUCCH None PUCCH

[0140] For another example, as shown in Table 8, the PUSCH and the PUCCH collide on
both the sTTI n and the STTI n+1. In the sTTI n, the PUCCH includes the UCI but the
HARQ-ACK is not included in the UCI, and the UCI can be transmitted on the PUSCH. Thus,
since the PUSCH transmitted in the sTTI n does not include the HARQ-ACK, the reference

signal in the STTI n+1 will not be transmitted.

Table 8
sTTIn sTTI n+1
PUSCH PUSCH (PUCCH w/ UCD Referencesignal
PUCCH PUCCH-w/ UCT-Cofeo-HARQ-ACK - PUCCH

[0141] Optionally, if the first PUSCH includes the second UCI and the second UCI
includes the HARQ-ACK information, in 420, the transmitting, by the terminal device, one of
the first reference signal and the first PUCCH in the second sub-slot, includes: transmitting,
by the terminal device, the first reference signal in the second sub-slot.

[0142] For example, as shown in Table 9, PUSCH and PUCCH collide on both the sTTI n
and the sTTI n+1. In the sTTI n, the PUCCH includes the HARQ-ACK that may be
transmitted on the PUSCH. Thus, since the PUSCH transmitted in the sTTI n includes the
HARQ-ACK, the PUCCH is not transmitted but the reference signal is transmitted in the sTTI
n+1 to demodulate the PUSCH in the sTTI n.

Table 9

sTTI n sTTI n+1

PUSCH PUSCH (PUCCH w/ HARQ-ACK) Reference-sicnal
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PUCCH P/ HARO-ACK PEccH

[0143] Optionally, if the first UCI includes the HARQ-ACK information, the method
further includes: transmitting, by the terminal device, the HARQ-ACK information in the first
UClI in the first sub-slot.

[0144] For example, as shown in Table 10, the PUSCH and the PUCCH collide on both
the STTI n and the sTTI n+1. In the sSTTI n, the PUCCH includes the HARQ-ACKI1 that may
be transmitted on the PUSCH. Thus, since the PUSCH transmitted in the sTTI n includes the
HARQ-ACKI, the PUCCH is not transmitted but the reference signal is transmitted in the
STTI n+1 to demodulate the PUSCH in the sTTI n. However, it is considered that the PUCCH
in the sTTI n+1 includes the HARQ-ACK?2, in order to ensure the transmission of the

HARQ-ACK?2, the HARQ-ACK2 may also be transmitted in the PUSCH of the sTTI n.

Table 10
sTTIn sTTI n+1
PUSCH PUSCH (w/ HARQ-ACKI w/ HARQ-ACK2) Reference signal
PUCCH PUCCH»/ HARQ-ACK] PUCCHw/ HARQ-ACK2

[0145] Optionally, if the first UCI includes the HARQ-ACK information, the method
further includes: transmitting, by the terminal device, the first PUCCH in the second sub-slot.

[0146] For example, as shown in Table 11, the PUSCH and the PUCCH collide on both
the sTTI n and the sTTI n+1. In the sTTI n, the PUCCH includes HARQ-ACKI1 that may be
transmitted on the PUSCH. However, it is considered that the PUCCH transmitted in the sTTI
n+1 includes the HARQ-ACK?2 and the priority of the HARQ-ACK2 in the sTTI n+1 is
higher than the priority of the reference signal, therefore the reference signal is not transmitted

but the PUCCH is transmitted in the sTTI n+1.

Table 11
sTTIn sTTI n+1
PUSCH PUSCH (PUCCH w/ HARQ-ACK1) Referencesignal
PUCCH PUCCHw/ HARQ-ACKL PUCCH w/ HARQ-ACK2

[0147] Optionally, if the first UCI does not include the HARQ-ACK information, the
method further includes: transmitting, by the terminal device, the first reference signal in the

second sub-slot, if the first PUSCH includes the second UCI and the second UCI includes the
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HARQ-ACK information.

[0148] For example, as shown in Table 12, the PUSCH and the PUCCH collide on both
the STTI n and the sSTTI n+1. In the sTTI n, the PUCCH includes a HARQ-ACK that may be
transmitted on the PUSCH. The PUCCH transmitted in the sTTI n+1 does not include the
HARQ-ACK. Therefore, the PUCCH is not transmitted but the reference signal is transmitted

in the sTTI n+1 to demodulate the PUSCH in the sTTI n+1.

Table 12
sTTIn sTTI n+1
PUSCH PUSCH (PUCCH w/ HARQ-ACK) Reference signal
PUCCH PUCCH/HARQ-ACK PUCCH-/ UCT-Cofo-HARQ-ACK -

[0149] Optionally, if the first UCI does not include the HARQ-ACK information, the
method further includes: transmitting, by the terminal device, the first PUCCH in the second
sub-slot, if the first PUSCH does not include the UCI, or the first PUSCH includes the second
UCI and the second UCI does not include the HARQ-ACK information.

[0150] For example, as shown in Table 13, the reference signal and the PUCCH collide in
the STTI n+1. The PUSCH transmitted in the STTI n does not include the HARQ-ACK,
although the PUCCH transmitted in the sTTI n+1 does not include the HARQ-ACK either,
yet the UCI is not retransmitted and the uplink data is retransmitted, so the priority of the UCI
may be considered to be higher than the priority of the uplink data. Therefore, the reference

signal is not transmitted but the PUCCH is transmitted in the sTTI n+1.

Table 13
sTTIn sTTI n+1
PUSCH PUSCH w/o HARQ-ACK Refereneesignal
PUCCH None PUCCH w/ UCI (w/o HARQ-ACK)

[0151] Optionally, if the first UCI does not include the HARQ-ACK information, the
method further includes: transmitting, by the terminal device, the first reference signal in the
second sub-slot, if the first PUSCH includes the second UCI and the second UCI does not
include the HARQ-ACK information.

[0152] Optionally, in 420, the transmitting, by the terminal device, one of the first

reference signal and the first PUCCH in the second sub-slot, includes: transmitting, by the
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terminal device, the first PUCCH in the second sub-slot.

[0153] Optionally, in 420, the transmitting, by the terminal device, one of the first
reference signal and the first PUCCH in the second sub-slot, includes: transmitting, by the
terminal device, the first reference signal in the second sub-slot.

[0154] Optionally, in 420, the transmitting, by the terminal device, one of the first
reference signal and the first PUCCH in the second sub-slot, includes: transmitting, by the
terminal device, the first PUCCH in the second sub-slot in case the first UCI includes the
HARQ-ACK information; and/or transmitting, by the terminal device, the first reference
signal in the second sub-slot in case the first UCI does not include the HARQ-ACK
information.

[0155] Optionally, in 420, the uplink channel transmission may also be performed based
on the modes shown in Table 14 and Table 15 when the PUSCH collides with the PUCCH.
[0156] As shown in Table 14, the PUSCH and the PUCCH collide on both the sTTI n and
the sTTI n+1. Then, the PUCCH is transmitted but the PUSCH is not transmitted on both the

sTTI n and the sTTI n+1.
Table 14
sTTIn sTTI n+1
PUSCH PUSCH Referencesignal
PUCCH PUCCH PUCCH

[0157] As shown in Table 15, the PUSCH and the PUCCH collide on both the sTTI n and
the sTTI n+1. Then, the PUSCH is transmitted but the PUCCH is not transmitted on both the
STTI n and the sTTI n+1, and the UCI carried in the PUCCH is transmitted on the PUSCH on

the same TTL.
Table 15
sTTIn sTTI n+1
PUSCH PUSCH (PUCCH w/ UCI1) Reference signal (PUCCH w/ UCI2)
PUCCH PUCCH w/UCHL RUCCH»/UCR

[0158] It can be perceived that, when the uplink channel used to transmit the reference
signal and the PUCCH overlap in the time domain, the terminal device performs the

transmission of the uplink channel within the time period based on the information content
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included in the PUSCH that is demodulated by the reference signal and the information
content included in the PUCCH, so when the PUSCH carries more important uplink control
information, the PUSCH may be ensured to be demodulated by the reference signal; and in
some cases, when the PUCCH carries the important uplink control information, the important
uplink control information included in the PUCCH may be transmitted in the PUSCH.

[0159] Optionally, since the PUCCH may be used to transmit the scheduling request
information, but the scheduling request information cannot be transmitted on the PUSCH,
when the PUCCH carries the scheduling request information, the priority of the PUCCH and
the priority of the PUCCH carrying the HARQ-ACK may be considered to be the same.
[0160] Optionally, if the first UCI includes at least one of the scheduling request
information and the HARQ information (for example, the HARQ-ACK), the method further
including: transmitting, by the terminal device, the first PUCCH in the second sub-slot.

[0161] Optionally, if the first UCI includes the scheduling request information and does
not include the HARQ information, the method further includes: if the first PUSCH does not
include the UCI, or the first PUSCH includes the second UCI and the second UCI does not
include the HARQ-ACK information, the terminal device transmits the first PUCCH in the
second sub-slot; and/or, if the first PUSCH includes the second UCI and the second UCI
includes the HARQ-ACK information, the terminal device transmits the first reference signal
in the second sub-slot.

[0162] It should be noted that, in the case of no collision, each of the embodiments and/or
the technical feature in each of the embodiments described in the present application may be
combined with each other arbitrarily, and the resulting technical solutions shall also fall
within the scope of protection of the present application.

[0163] It should be understood that in each of the embodiments of the present application,
the sequence numbers of each the above processes do not imply a sequence of executions, and
the execution sequence of each of processes should be determined by its function and internal
logic, and should not constitute any limitation on the implementation process of the
embodiments of the present application.

[0164] The communication method according to the embodiment of the present

application is described in detail above. Hereinafter, the apparatus according to the
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embodiment of the present application will be described with reference to FIG. 5 to FIG. 8,
and the technical features described in the method embodiment are applicable to the following
apparatus embodiment.

[0165] FIG. 5 is a schematic block diagram of a terminal device 500 according to an
embodiment of the present application. As shown in FIG. 5, the terminal device 500 includes
areceiving unit 510 and a determining unit 520. Where:

[0166] the receiving unit is configured to receive uplink grant information transmitted by
a network device, and the uplink grant information is used to instruct the terminal device to
transmit a first uplink channel in a first sub-slot and to transmit a second uplink channel in a
second sub-slot, where the first uplink channel includes first uplink data and does not include
a reference signal, the second uplink channel includes the first reference signal, the first
sub-slot and the second sub-slot are adjacent sub-slot on a first carrier, the first sub-slot is
located previous to the second sub-slot, and the first reference signal is used to demodulate
the first uplink data;

[0167] the determining unit is configured to determine, according to a priority of an
uplink channel, whether to transmit the first uplink channel in the first sub-slot, where the
priority of the uplink channel from low to high includes: an uplink channel without Hybrid
Automatic Repeat request-Acknowledgement (HARQ-ACK) on a subframe; an uplink
channel without HARQ-ACK in a slot; an uplink channel without HARQ-ACK without
reference signal in a sub-slot; an uplink channel without HARQ-ACK with reference signal in
a sub-slot; an uplink channel with HARQ-ACK on a subframe; an uplink channel with
HARQ-ACK in a slot; and an uplink channel with HARQ-ACK in a sub-slot.

[0168] Therefore, when the total transmitting power used to transmit different uplink
channels within the same time period exceeds the maximum transmitting power of the
terminal device, the terminal device performs the transmission of the uplink channel within
the time period based on the priority of the uplink channel. Since the priority of the uplink
channel without HARQ-ACK is lower than the priority of the uplink channel with
HARQ-ACK, the important HARQ-ACK is preferentially ensured to be normally transmitted;
then, since the shorter the length of the TTI used to transmit the uplink channel is, the higher

the priority of the transmitted uplink channel becomes, so the more urgent uplink channel may
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be ensured to be preferentially transmitted.

[0169] Optionally, if the first uplink channel does not include the HARQ-ACK, a priority
of the first uplink channel is equal to the priority of the uplink channel without HARQ-ACK
with reference signal in the sub-slot, or is equal to the priority of the uplink channel without
HARQ-ACK without reference signal in the sub-slot.

[0170] Optionally, if the terminal device determines, according to the priority of the
uplink channel, to transmit the first uplink channel in the first sub-slot, the determining unit is
further configured to: determine whether to transmit the second uplink channel in the second
sub-slot according to the priority of the uplink channel, where if the first uplink channel
includes the HARQ-ACK, the priority of the second uplink channel is equal to the priority of
the uplink channel with HARQ-ACK in the sub-slot.

[0171] Optionally, if the terminal device determines, according to the priority of the
uplink channel, to transmit the first uplink channel in the first sub-slot, the determining unit is
further configured to: determine whether to transmit the second uplink channel in the second
sub-slot according to the priority of the uplink channel, where if the first uplink channel does
not include the HARQ-ACK, the priority of the second uplink channel is equal to the priority
of the uplink channel without HARQ-ACK with reference signal in the sub-slot; or, the
priority of the second uplink channel is between the priority of the uplink channel without
HARQ-ACK without reference signal in the sub-slot and the priority of the uplink channel
without HARQ-ACK with reference signal in the sub-slot.

[0172] Optionally, if the terminal device determines, according to the priority of the
uplink channel, to transmit the first uplink channel in the first sub-slot, the determining unit is
further configured to: determine whether to transmit the second uplink channel in the second
sub-slot according to the priority of the uplink channel.

[0173] Where the priority of the second uplink channel is equal to the priority of the
uplink channel without HARQ-ACK with reference signal in the sub-slot; or, the priority of
the second uplink channel is between the priority of the uplink channel without HARQ-ACK
without reference signal in the sub-slot and the priority of the uplink channel without
HARQ-ACK with reference signal in the sub-slot.

[0174] Optionally, if the terminal device determines, according to the priority of the
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uplink channel, not to transmit the first uplink channel in the first sub-slot, the determining
unit is further configured to: determine not to transmit the second uplink channel in the
second sub-slot.

[0175] Optionally, if the terminal device determines, according to the priority of the
uplink channel, not to transmit the first uplink channel in the first sub-slot, the determining
unit is further configured to: determine whether to transmit the second uplink channel in the
second sub-slot according to the priority of the uplink channel, where the priority of the
second uplink channel is the lowest.

[0176] Optionally, in the case that whether the uplink channel includes the HARQ-ACK
and whether the uplink channel includes the reference signal has same situation, a priority of
an uplink channel transmitted on a second carrier is lower than a priority of an uplink channel
transmitted on the first carrier.

[0177] Where the first carrier is a carrier in a primary physical uplink control channel
(PUCCH) group configured for the terminal device, and the second carrier is a carrier in a
secondary PUCCH group configured for the terminal device.

[0178] Optionally, the terminal device has a capability of uplink channel concurrent
transmission for different time lengths, and is configured to be able to perform the uplink
channel concurrent transmission for different time lengths.

[0179] It should be understood that the communication device 500 may perform the
corresponding operations performed by the terminal device in the foregoing method 300,
which will not be repeated herein for brevity.

[0180] FIG. 6 is a schematic block diagram of a terminal device 600 according to an
embodiment of the present application. As shown in FIG. 6, the terminal device 600 includes
areceiving unit 610 and a transmitting unit 620. Where:

[0181] the receiving unit is configured to receive uplink grant information transmitted by
a network device, and the uplink grant information is used to instruct the terminal device to
transmit first uplink data in a first sub-slot, and transmit a first reference signal and not
transmit uplink data in a second sub-slot, where the first sub-slot and the second sub-slot are
adjacent sub-slot, the first sub-slot is located previous to the second sub-slot, the first

reference signal is used to demodulate the first uplink data, the second sub-slot is further
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configured to transmit a first physical uplink control channel (PUCCH), and the first PUCCH
includes first uplink control information (UCI);

[0182] the transmitting unit is configured to transmit, according to the first Physical
Uplink Shared Channel (PUSCH) used to transmit the first uplink data and/or information
content included in the first UCI, one of the first reference signal and the first PUCCH 1in the
second sub-slot.

[0183] Therefore, when the total transmitting power used to transmit the reference signal
and the PUCCH within the same time period exceeds the maximum transmitting power of the
terminal device, the terminal device performs the transmission of the uplink channel within
the time period based on the information content included in PUSCH that is demodulated by
the reference signal and the information content included in the PUCCH, so as to ensure that
important uplink control information can be transmitted and demodulated.

[0184] Optionally, the first PUSCH does not include a UCI, or the first PUSCH includes a
second UCI, and the second UCI does not include Hybrid Automatic Repeat
request-Acknowledgement (HARQ-ACK) information, where the transmitting unit is
specifically configured to: transmit, by the terminal device, the first PUCCH in the second
sub-slot.

[0185] Optionally, the first PUSCH includes the second UCI, and the second UCI
includes the HARQ-ACK information, where the transmitting unit is specifically configured
to: transmit, by the terminal device, the first reference signal in the second sub-slot.

[0186] Optionally, the first UCI includes the HARQ-ACK information, and the
transmitting unit is further configured to: transmit the HARQ-ACK information in the first
UCl in the first sub-slot.

[0187] Optionally, the first UCI includes the HARQ-ACK information, and the
transmitting unit is further configured to: transmit the first PUCCH in the second sub-slot.
[0188] Optionally, the first UCI does not include the HARQ-ACK information, and the
transmitting unit is further configured to: transmit the first reference signal in the second
sub-slot if the first PUSCH includes the second UCI and the second UCI includes the
HARQ-ACK information; and/or, transmit the first PUCCH in the second sub-slot if the first
PUSCH does not include the UCI, or the first PUSCH includes the second UCI and the
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second UCI does not include the HARQ- ACK information.

[0189] Optionally, the terminal device does not have a capability of uplink channel
concurrent transmission; or, the terminal device has a capability of uplink channel concurrent
transmission but is configured to not perform the uplink channel concurrent transmission.
[0190] It should be understood that the communication device 600 may perform
corresponding operations performed by the terminal device in the foregoing method 400,
which will not be repeated herein for brevity.

[0191] FIG. 7 is a schematic structural diagram of a terminal device 700 according to an
embodiment of the present application. As shown in FIG. 7, the terminal device includes a
processor 710 that may call and run a computer program from the memory to implement a
corresponding process implemented by the terminal device in each of methods according to
the embodiments of the present application, which will not be repeated herein for brevity.
[0192] Optionally, as shown in FIG. 7, the communication device 700 may further include
a memory 720. Where the processor 710 may call and run a computer program from the
memory 730 to implement the method according to the embodiments of the present
application.

[0193] Where the memory 720 may be a separate device independent of the processor 710
or may be integrated in the processor 710.

[0194] Optionally, as shown in FIG. 7, the communication device 700 may further include
a transceiver 730, and the processor 710 may control the transceiver 730 to communicate with
other devices, in particular, may transmit information or data to other devices, or may receive
the information or data transmitted by other devices.

[0195] Where the transceiver 730 may include a transmitter and a receiver. The
transceiver 730 may further include an antenna, and the number of the antennas may be one or
more.

[0196] FIG. 8 is a schematic structural diagram of a chip according to an embodiment of
the present application. The chip 800 shown in FIG. 8 includes a processor 810 that may call
and run a computer program from a memory to implement the method according to the
embodiments of the present application.

[0197] Where the memory 820 may be a separate device independent of the processor 810
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or may be integrated in the processor 810.

[0198] Optionally, the chip 800 may also include an input interface 830. Where the
processor 810 may control the input interface 830 to communicate with other devices or chips,
specifically, may obtain information or data transmitted by other devices or chips.

[0199] Optionally, the chip 800 may also include an output interface 840. The processor
810 may control the output interface 840 to communicate with other devices or chips,
specifically, may output information or data to other devices or chips.

[0200] Optionally, the chip may be applied to the terminal device according to the
embodiments of the present application, and the chip may implement the corresponding
process implemented by the terminal device in each of methods according to the
embodiments of the present application, which will not be repeated herein for brevity.

[0201] It should be understood that the chip mentioned in the embodiments of the present
application may also be referred to as a system level chip, a system chip, a chip system or a
system on chip, etc.

[0202] The processor described above may be a general purpose processor, a digital signal
processor (DSP), a field programmable gate array (FPGA), an application specific integrated
circuit (ASIC) or other programmable logic devices, transistor logic devices, discrete
hardware components, etc. Where the general purpose processor described above may be a
microprocessor or may also be any conventional processor, etc.

[0203] The memory described above may be a volatile memory or a non-volatile memory,
or may include both the volatile memory and the non-volatile memory. Where the
non-volatile memory may be a read-only memory (ROM), a programmable read only memory
(PROM), an erasable PROM (EPROM), or an electrical EPROM (EEPROM), or a flash
memory. The volatile memory may be a random access memory (RAM).

[0204] It should be understood that the above mentioned memory is exemplary but not
limited. For example, the memory in the embodiments of the present application may also be
a static RAM (SRAM), a dynamic RAM (DRAM), or a synchronous DRAM (SDRAM), a
double data rate SDRAM (DDR SDRAM), an enhanced SDRAM (ESDRAM), a synch link
DRAM (SLDRAM), a direct rambus RAM (DR RAM), etc. That is, the memory in the

embodiments of the present application is intended to include, but is not limited to, these and

38



10

15

20

25

30

any other suitable type of memory.

[0205] It should be understood that in the embodiments of the present invention, "B
corresponding to A" indicates that B is associated with A, and B may be determined according
to A. However, it should also be understood that B being determined according to A does not
mean that B is only determined according to A, and that B may also be determined according
to A and/or other information.

[0206] Those of ordinary skill in the art will appreciate that units and algorithm steps of
each of examples described with reference to the embodiments disclosed herein may be
implemented in electronic hardware or a combination of computer software and electronic
hardware. Whether these functions are executed in hardware or software depends on the
specific application and design constraints of the technical solution. A person skilled in the art
may use different methods for implementing the described functions for each specific
application, but such implementation should not be considered to be beyond the scope of the
present application.

[0207] A person skilled in the art may clearly understand that for convenience and brevity
of the description, the specific working process of the system, the apparatus and the unit
described above may refer to corresponding processes in the foregoing method embodiments,
which will not be repeated herein.

[0208] In the several embodiments provided by the present application, it should be
understood that the disclosed systems, apparatuses, and methods may be implemented in other
ways. For example, the apparatus embodiments described above are merely illustrative. For
example, the division of the unit is only a logical function division, and there may be other
division ways in actual implementation, for example, multiple units or components may be
combined or be integrated into another system, or some features may be ignored or not be
executed. In addition, mutual coupling or direct coupling or communication connection
shown or discussed herein may be an indirect coupling or communication connection through
some interfaces, apparatuses or units, and may be in the form of electrical, mechanical or
otherwise.

[0209] The units described as separate components may be or may not be physically

separated, and the components displayed as units may be or may not be physical units, that is,
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they may be located in one place, or may be distributed onto multiple network units. Some or
all of the units may be selected according to actual needs for implementing the purpose of the
solution of the present embodiment.

[0210] In addition, each of functional units in each of the embodiments of the present
application may be integrated into one processing unit, or each unit may physically exist, or
two or more units may also be integrated into one unit.

[0211] The functions may be stored in a computer readable storage medium if they are
implemented in the form of a software functional unit, and sold or used as a standalone
product. Based on such understanding, the technical solution of the present application, in
essence, or the part contributing to the existing technology or the part of the technical solution
may be embodied in the form of a software product, and the computer software product is
stored in a storage medium and includes several instructions for enabling a computer device
(which may be a personal computer, a server, or a network device, etc.) to perform all or part
of the steps described in methods in each of the embodiments of the present application. The
foregoing storage medium includes various medium that may store program code, such as a U
disk, a mobile hard disk, a read-only memory (ROM), a random access memory (RAM), a
magnetic disk, or an optical disk, etc.

[0212] The above is only a specific implementation form of the present application, but
the scope of protection of the present application is not limited thereto, and any changes or
substitutions that may easily be derived by those skilled in the art within the technical scope
disclosed in the present application should be covered by the scope of protection of the
present application. Therefore, the scope of protection of the present application should be

subject to the scope of protection of the claims.
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CLAIMS

1. A method for transmitting an uplink signal, wherein the method comprises:

receiving, by a terminal device, uplink grant information transmitted by a network device,
wherein the uplink grant information is used to instruct the terminal device to transmit a first
uplink channel in a first sub-slot and to transmit a second uplink channel in a second sub-slot,
wherein the first uplink channel comprises first uplink data and does not comprise a reference
signal, the second uplink channel comprises a first reference signal and does not comprise
uplink data, the first sub-slot and the second sub-slot are adjacent sub-slot on a first carrier,
the first sub-slot is located previous to the second sub-slot, and the first reference signal is
used to demodulate the first uplink data;

determining, by the terminal device, whether to transmit the first uplink channel in the
first sub-slot according to a priority of an uplink channel, wherein the priority of the uplink
channel from low to high comprises:

an uplink channel without Hybrid Automatic Repeat request-Acknowledgement
HARQ-ACK on a subframe;

an uplink channel without HARQ-ACK in a slot;

an uplink channel without HARQ-ACK without reference signal in a sub-slot;

an uplink channel without HARQ-ACK with reference signal in a sub-slot;

an uplink channel with HARQ-ACK on a subframe;

an uplink channel with HARQ-ACK in a slot;

an uplink channel with HARQ-ACK 1n a sub-slot.

2. The method according to claim 1, wherein if the first uplink channel does not
comprise the HARQ-ACK, a priority of the first uplink channel is equal to the priority of the
uplink channel without HARQ-ACK with reference signal in the sub-slot, or is equal to the
priority of the uplink channel without HARQ-ACK without reference signal in the sub-slot.

3. The method according to claim 1 or 2, wherein if the terminal device determines,
according to the priority of the uplink channel, to transmit the first uplink channel in the first
sub-slot, the method further comprising:

determining, by the terminal device, whether to transmit the second uplink channel in the
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second sub-slot according to the priority of the uplink channel;

wherein, if the first uplink channel comprises the HARQ-ACK, a priority of the second
uplink channel is equal to the priority of the uplink channel with HARQ-ACK 1in the sub-slot.

4. The method according to any one of claims 1 to 3, wherein if the terminal device
determines, according to the priority of the uplink channel, to transmit the first uplink channel
in the first sub-slot, the method further comprising:

determining, by the terminal device, whether to transmit the second uplink channel in the
second sub-slot according to the priority of the uplink channel;

wherein if the first uplink channel does not comprise the HARQ-ACK, the priority of the
second uplink channel is equal to the priority of the uplink channel without HARQ-ACK with
reference signal in the sub-slot; or, the priority of the second uplink channel is between the
priority of the uplink channel without HARQ-ACK without reference signal in the sub-slot
and the priority of the uplink channel without HARQ-ACK with reference signal in the
sub-slot.

5. The method according to claim 1 or 2, wherein if the terminal device determines,
according to the priority of the uplink channel, to transmit the first uplink channel in the first
sub-slot, the method further comprising:

determining, by the terminal device, whether to transmit the second uplink channel in the
second sub-slot according to the priority of the uplink channel;

wherein the priority of the second uplink channel is equal to the priority of the uplink
channel without HARQ-ACK with reference signal in the sub-slot; or, the priority of the
second uplink channel is between the priority of the uplink channel without HARQ-ACK
without reference signal in the sub-slot and the priority of the uplink channel without
HARQ-ACK with reference signal in the sub-slot.

6. The method according to any one of claims 1 to 5, wherein if the terminal device
determines, according to the priority of the uplink channel, not to transmit the first uplink
channel in the first sub-slot, the method further comprising:

determining, by the terminal device, not to transmit the second uplink channel in the
second sub-slot.

7. The method according to any one of claims 1 to 5, wherein if the terminal device
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determines, according to the priority of the uplink channel, not to transmit the first uplink
channel in the first sub-slot, the method further comprising:

determining, by the terminal device, whether to transmit the second uplink channel in the
second sub-slot according to the priority of the uplink channel, wherein the priority of the
second uplink channel is the lowest.

8. The method according to any one of claims 1 to 7, wherein in the case that whether the
uplink channel comprises the HARQ-ACK and whether the uplink channel comprises the
reference signal has same situation, a priority of an uplink channel transmitted on a second
carrier is lower than a priority of an uplink channel transmitted on the first carrier,

wherein the first carrier is a carrier in a primary physical uplink control channel PUCCH
group configured for the terminal device, and the second carrier is a carrier in a secondary
PUCCH group configured for the terminal device.

9. The method according to any one of claims 1 to 8, wherein the terminal device has a
capability of uplink channel concurrent transmission for different time lengths, and 1is
configured to be able to perform the uplink channel concurrent transmission for different time
lengths.

10. A method for transmitting an uplink signal, comprising:

receiving, by a terminal device, uplink grant information transmitted by a network device,
wherein the uplink grant information is used to instruct the terminal device to transmit first
uplink data in a first sub-slot, and transmit a first reference signal in a second sub-slot and not
transmit the uplink data, wherein the first sub-slot and the second sub-slot are adjacent
sub-slot, the first sub-slot is located previous to the second sub-slot, the first reference signal
1s used to demodulate the first uplink data, the second sub-slot is further used to transmit a
first physical uplink control channel PUCCH, and the first PUCCH comprises first uplink
control information UCI;

transmitting, by the terminal device, one of the first reference signal and the first
PUCCH in the second sub-slot according to information content comprised in a first Physical
Uplink Shared Channel PUSCH used to transmit the first uplink data and/or the first UCIL.

11. The method according to claim 10, wherein the first PUSCH does not comprise the

UCI, or the first PUSCH comprises second UCI and the second UCI does not comprise
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Hybrid Automatic Repeat request-Acknowledgement HARQ-ACK information,

the transmitting, by the terminal device, one of the first reference signal and the first
PUCCH in the second sub-slot, comprises:

transmitting, by the terminal device, the first PUCCH in the second sub-slot.

12 The method according to claim 10 or 11, wherein the first PUSCH comprises the
second UCI and the second UCI comprises the HARQ-ACK information,

the transmitting, by the terminal device, one of the first reference signal and the first
PUCCH in the second sub-slot, comprises:

transmitting, by the terminal device, the first reference signal in the second sub-slot.

13. The method according to claim 12, wherein the first UCI comprises the HARQ-ACK
information, and the method further comprises:

transmitting, by the terminal device, the HARQ-ACK information in the first UCI in the
first sub-slot.

14. The method according to claim 10, wherein the first UCI comprises the HARQ-ACK
information,

the transmitting, by the terminal device, one of the first reference signal and the first
PUCCH in the second sub-slot, comprises:

transmitting, by the terminal device, the first PUCCH in the second sub-slot

15. The method according to claim 10 or 14, wherein the first UCI does not comprise the
HARQ-ACK information.

the transmitting, by the terminal device, one of the first reference signal and the first
PUCCH in the second sub-slot, comprises:

transmitting, by the terminal device, the first reference signal in the second sub-slot if the
first PUSCH comprises the second UCI and the second UCI comprises the HARQ-ACK
information; and/or,

transmitting, by the terminal device, the first PUCCH in the second sub-slot if the first
PUSCH does not comprise the UCI, or the first PUSCH comprises the second UCI and the
second UCI does not comprise the HARQ-ACK information.

16. The method according to any one of claims 10 to 15, wherein:

the terminal device does not have a capability of uplink channel concurrent transmission;
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or,
the terminal device has a capability of uplink channel concurrent transmission but is
configured to not perform the uplink channel concurrent transmission.

17. A terminal device, comprising:

a recelving unit, configured to receive uplink grant information transmitted by a network
device, and the uplink grant information is used to instruct the terminal device to transmit a
first uplink channel in a first sub-slot and to transmit a second uplink channel in a second
sub-slot, wherein the first uplink channel comprises first uplink data and does not comprise a
reference signal, the second uplink channel comprises a first reference signal and does not
comprise uplink data, the first sub-slot and the second sub-slot are adjacent sub-slot on a first
carrier, the first sub-slot is located previous to the second sub-slot, and the first reference
signal is used to demodulate the first uplink data;

a determining unit, configured to determine, according to a priority of an uplink channel,
whether to transmit the first uplink channel in the first sub-slot, wherein the priority of the
uplink channel from low to high comprises:

an uplink channel without Hybrid Automatic Repeat request-Acknowledgement
HARQ-ACK on a subframe;

an uplink channel without HARQ-ACK in a slot;

an uplink channel without HARQ-ACK without reference signal in a sub-slot;

an uplink channel without HARQ-ACK with reference signal in a sub-slot;

an uplink channel with HARQ-ACK on a subframe;

an uplink channel with HARQ-ACK in a slot;

an uplink channel with HARQ-ACK 1n a sub-slot.

18. The terminal device according to claim 17, wherein if the first uplink channel does
not comprise the HARQ-ACK, a priority of the first uplink channel is equal to the priority of
the uplink channel without HARQ-ACK with reference signal in the sub-slot, or is equal to
the priority of the uplink channel without HARQ-ACK without reference signal in the
sub-slot.

19. The terminal device according to claim 17 or 18, wherein if the terminal device

determines, according to a priority of the uplink channel, to transmit the first uplink channel
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in the first sub-slot, the determining unit is further configured to:

determine whether to transmit the second uplink channel in the second sub-slot
according to the priority of the uplink channel, wherein if the first uplink channel comprises
the HARQ-ACK, the priority of the second uplink channel is equal to the priority of the
uplink channel with HARQ-ACK in the sub-slot.

20. The terminal device according to any one of claims 17 to 19, wherein if the terminal
device determines, according to the priority of the uplink channel, to transmit the first uplink
channel in the first sub-slot, the determining unit is further configured to:

determine whether to transmit the second uplink channel in the second sub-slot
according to the priority of the uplink channel;

wherein if the first uplink channel does not comprise the HARQ-ACK, the priority of the
second uplink channel is equal to the priority of the uplink channel without HARQ-ACK with
reference signal in the sub-slot; or, the priority of the second uplink channel is between the
priority of the uplink channel without HARQ-ACK without reference signal in the sub-slot
and the priority of the uplink channel without HARQ-ACK with reference signal in the
sub-slot.

21. The terminal device according to claim 17 or 18, wherein if the terminal device
determines, according to the priority of the uplink channel, to transmit the first uplink channel
in the first sub-slot, the determining unit is further configured to:

determine whether to transmit the second uplink channel in the second sub-slot
according to the priority of the uplink channel;

wherein the priority of the second uplink channel is equal to the priority of the uplink
channel without HARQ-ACK with reference signal in the sub-slot; or, the priority of the
second uplink channel is between the priority of the uplink channel without HARQ-ACK
without reference signal in the sub-slot and the priority of the uplink channel without
HARQ-ACK with reference signal in the sub-slot.

22. The terminal device according to any one of claims 17 to 21, wherein if the terminal
device determines, according to the priority of the uplink channel, not to transmit the first
uplink channel in the first sub-slot, the determining unit is further configured to:

determine not to transmit the second uplink channel in the second sub-slot.
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23. The terminal device according to any one of claims 17 to 21, wherein if the terminal
device determines, according to the priority of the uplink channel, not to transmit the first
uplink channel in the first sub-slot, the determining unit is further configured to:

determine whether to transmit the second uplink channel in the second sub-slot
according to the priority of the uplink channel, wherein the priority of the second uplink
channel is the lowest.

24. The terminal device according to any one of claims 17 to 23, wherein, in the case that
whether the uplink channel comprises the HARQ-ACK and whether the uplink channel
comprises the reference signal has same situation, a priority of an uplink channel transmitted
on a second carrier is lower than a priority of an uplink channel transmitted on the first carrier,

wherein the first carrier is a carrier in a primary physical uplink control channel PUCCH
group configured for the terminal device, and the second carrier is a carrier in a secondary
PUCCH group configured for the terminal device.

25. The terminal device according to any one of claims 17 to 24, wherein the terminal
device has a capability of uplink channel concurrent transmission for different time lengths,
and is configured to be able to perform the uplink channel concurrent transmission for
different time lengths.

26. A terminal device for transmitting an uplink signal, comprising:

a recelving unit, configured to receive uplink grant information transmitted by a network
device, and the uplink grant information is used to instruct the terminal device to transmit first
uplink data in a first sub-slot, and transmit a first reference signal and not transmit uplink data
in a second sub-slot, wherein the first sub-slot and the second sub-slot are adjacent sub-slots,
the first sub-slot is located previous to the second sub-slot, the first reference signal is used to
demodulate the first uplink data, the second sub-slot is further configured to transmit a first
physical uplink control channel PUCCH, and the first PUCCH comprises first uplink control
information UCI;

a transmitting unit, configured to transmit, according to the first Physical Uplink Shared
Channel PUSCH used to transmit the first uplink data and/or information content comprised
in the first UCI, one of the first reference signal and the first PUCCH in the second sub-slot.

27. The terminal device according to claim 26, wherein the first PUSCH does not
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comprise a UCI or the first PUSCH comprises a second UCI, and the second UCI does not
comprise Hybrid Automatic Repeat request-Acknowledgement HARQ-ACK information,

the transmitting unit is specifically configured to: transmit, by the terminal device, the
first PUCCH in the second sub-slot.

28. The terminal device according to claim 26 or 27, wherein the first PUSCH comprises
the second UCI and the second UCI comprises the HARQ-ACK information;

the transmitting unit is specifically configured to: transmit, by the terminal device, the
first reference signal in the second sub-slot.

29. The terminal device according to claim 28, wherein the first UCI comprises the
HARQ-ACK information, and the transmitting unit is further configured to:

transmit the HARQ-ACK information in the first UCI in the first sub-slot.

30. The terminal device according to claim 26, wherein the first UCI comprises the
HARQ-ACK information, and the transmitting unit is further configured to:

transmit the first PUCCH in the second sub-slot.

31. The terminal device according to claim 26 or 30, wherein the first UCI does not
comprise the HARQ-ACK information, and the transmitting unit is further configured to:

transmit the first reference signal in the second sub-slot if the first PUSCH comprises the
second UCI and the second UCI comprises the HARQ-ACK information; and/or,

transmit the first PUCCH in the second sub-slot if the first PUSCH does not comprise
the UCI, or the first PUSCH comprises the second UCI and the second UCI does not
comprise the HARQ- ACK information.

32. The terminal device according to any one of claims 26 to 31, wherein:

the terminal device does not have a capability of uplink channel concurrent transmission;
or

the terminal device has a capability of uplink channel concurrent transmission but is
configured to not perform the uplink channel concurrent transmission.

33. A terminal device, wherein the terminal device comprises a processor for calling
instructions stored in a memory to perform the method according to any one of claims 1 to 9.

34. A terminal device, wherein the terminal device comprises a processor for calling

instructions stored in a memory to perform the method according to any one of claims 10 to
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16.

35. A storage medium having a computer program stored thereon, wherein when the
computer program is executed by a computing device, causing the storage medium to
implement the method according to any one of claims 1 to 9.

36. A storage medium having a computer program stored thereon, wherein when the
computer program is executed by a computing device, causing the storage medium to
implement the method according to any one of claims 10 to 16.

37. A chip, wherein the chip comprises a processor that may call and run a computer
program from a memory to enable a device on which the chip is mounted to perform the
method for transmitting an uplink signal according to any one of claims 1 to 9.

38. A chip, wherein the chip comprises a processor that may call and run a computer
program from a memory to enable a device on which the chip is mounted to perform the

method for transmitting an uplink signal according to any one of claims 10 to 16.
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