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ABSTRACT

The present invention discloses a resource indication method and apparatus, and an
uplink control signal transmission method and apparatus, to resolve a problem that a resource
conflict occurs if a method for determining a resource for sending an uplink control signal in

5 an LTE system is used in a 5G communications system. The method includes: determining,
by a base station, a resource used by a terminal to send an uplink control signal; and sending,
by the base station, indication information to the terminal, where the indication information is
used to indicate the resource; or the indication information is used to indicate a target
parameter, and the target parameter includes at least one of parameters used by the terminal to

10  determine the resource. The present invention is applicable to the field of communications

technologies.
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RESOURCE INDICATION METHOD AND APPARATUS, AND
UPLINK CONTROL SIGNAL TRANSMISSION METHOD AND

APPARATUS

TECHNICAL FIELD

[0001]  The present invention relates to the field of communications technologies, and in
particular, to a resource indication method and apparatus, and an uplink control signal

transmission method and apparatus.

BACKGROUND

[0002] In a Long Term Evolution (Long Term Evolution, LTE for short) system, a base
station sends downlink data to a plurality of user equipments (User Equipment, UE for short)
in one downlink subframe. Each of the plurality of UEs feeds back, in another preconfigured
uplink subframe, acknowledgement (Acknowledgement, ACK for short)/negative
acknowledgement (Negative Acknowledgement, NACK for short) information for the
downlink data received by the UE. The UE calculates an index value of a physical uplink
control channel (Physical Uplink Control Channel, PUCCH for short) resource based on a
location of a first control channel element (Control Channel Element, CCE for short)
occupied by downlink control signaling that is used by the base station to schedule downlink
data for the UE; and feeds back the ACK/NACK information for the downlink data on the
PUCCH resource that is corresponding to the index value and that is in the preconfigured
uplink subframe.

[0003] A higher requirement is imposed on flexibility of resource scheduling in 5G (5th
Generation) New Radio (5G New Radio, SG NR for short). Therefore, for downlink data sent
by a base station to different terminals in different subframes/timeslots, these different

terminals may need to feed back ACK/NACK information for the downlink data in a same



10

15

20

25

CA 03042772 2019-05-03

subframe/timeslot. Provided that the method in the LTE system is directly used to determine
and indicate a resource for sending ACK/NACK information for downlink data, two
terminals determine a same resource if locations of first CCEs occupied by downlink control
signaling used to schedule the downlink data for the two terminals in two subframes/timeslots
are the same. In other words, the two terminals need to feed back the ACK/NACK
information for the downlink data on a same resource of a same subframe/timesiot, thereby
causing a resource conflict.

[0004] Certainly, the base station may alternatively make the locations of the first CCEs
occupied by the downlink control signaling used to schedule the downlink data for the two
terminals different. However, this definitely means that locations of first CCEs occupied by
downlink control signaling that is used by the base station to schedule downlink data for any
two terminals that feed back ACK/NACK information for the downlink data in a same

subframe need to be different. As a result, the base station cannot flexibly schedule resources.

SUMMARY

[0005]) Embodiments of the present invention provide a resource indication method and
apparatus, and an uplink control signal transmission method and apparatus, to resolve a
problem that a resource conflict occurs if a method for determining a resource for sending an
uplink control signal in an LTE system is used in a 5G communications system.

[0006] To achieve the foregoing objective, the following technical solutions are used in
the embodiments of the present invention.

[0007] According to a first aspect, a resource indication method is provided, including:
determining, by a base station, a resource used by a terminal to send an uplink control signal;
and sending, by the base station, indication information to the terminal, where the indication
information is used to indicate the resource; or the indication information is used to indicate a
target parameter, and the target parameter includes at least one of parameters used by the
terminal to determine the resource.

[0008] According to the method provided in the first aspect, the base station may

indicate, to the terminal, the resource used to send the uplink control signal, so that the
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terminal determines the resource used to send the uplink control signal; or the base station
may indicate, to the terminal, the at least one parameter used to determine the resource, so
that the terminal determines the resource based on the at least one parameter. The terminal no
longer determines, by using a location of a first CCE occupied by downlink control signaling
used to schedule downlink data for the terminal, the resource used to send the uplink control
signal. Therefore, for downlink data sent by the base station to two terminals in different
subframes/timeslots, if information used to indicate whether downlink data transmission is
correct or incorrect needs to be fed back in a same subframe/timeslot, the base station may
still allocate, to the two terminals, different resources for sending uplink control signals, even
if locations of first CCEs occupied by downlink control signaling used to schedule the
downlink data for the two terminals in different subframes/timeslots are the same. The base
station indicates, to the two terminals, the resources used to send the uplink control signals, or
at least one parameter used to determine the resources, so that the two terminals determine
the different resources. This prevents a resource conflict while ensuring flexible resource
scheduling of the base station.

[0009] With reference to the first aspect, in a first possible implementation, the
parameters used to determine the resource include a first parameter and a second parameter;
and the first parameter is used to determine a resource group, where the resource group
includes the resource, and the second parameter is used to determine the resource in the
resource group; or the first parameter is used to determine a basic resource index value of the
resource, and the second parameter is used to determine an offset resource index value of the
resource.

[0010] With reference to the first possible implementation of the first aspect, in a second
possible implementation, the target parameter includes the first parameter, and the
determining, by a base station, a resource used by a terminal to send an uplink control signal
includes: determining, by the base station, the first parameter; determining, by the base
station, the secénd parameter based on a downlink resource, where the downlink resource
includes one or more of a frequency domain resource of a downlink control signal
corresponding to the terminal, a time domain resource of the downlink control signal, a code

domain resource of the downlink control signal, a port number of the downlink control signal,
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a frequency domain resource of downlink data corresponding to the downlink control signal,
a time domain resource of the downlink data corresponding to the downlink control signal, a
code domain resource of the downlink data corresponding to the downlink control signal, and
a port number of the downlink data corresponding to the downlink control signal; and
determining, by the base station based on the first parameter and the second parameter, the
resource used by the terminal to send the uplink control signal.

[0011] With reference to the second possible implementation of the first aspect, in a third
possible implementation, the determining, by the base station, the second parameter based on
a downlink resource includes: determining, by the base station, the second parameter based
on a start location or an end location of the downlink resource.

[0012] With reference to the first possible implementation of the first aspect, in a fourth
possible implementation, the target parameter includes the second parameter, and the
determining, by a base station, a resource used by a terminal to send an uplink control signal
includes: determining, by the base station, the first parameter based on a downlink resource,
where the downlink resource includes one or more of a frequency domain resource of a
downlink control signal corresponding to the terminal, a time domain resource of the
downlink control signal, a code domain resource of the downlink cbntrol signal, a port
number of the downlink control signal, a frequency domain resource of downlink data
corresponding to the downlink control signal, a time domain resource of the downlink data
corresponding to the downlink control signal, a code domain resource of the downlink data
corresponding to the downlink control signal, and a port number of the downlink data
corresponding to the downlink control signal; determining, by the base station, the second
parameter; and determining, by the base station based on the first parameter and the second
parameter, the resource used by the terminal to send the uplink control signal.

[0013] With reference to the fourth possible implementation of the first aspect, in a fifth
possible implementation, the determining, by the base station, the first parameter based on a
downlink resource includes: determining, by the base station, the first parameter based on a
start location or an end location of the downlink resource.

[0014]  With reference to any one of the first aspect, or the first to the fifth possible

implementations of the first aspect, in a sixth possible implementation, the sending, by the
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base station, indication information to the terminal includes: sending, by the base station to
the terminal, an RRC message or downlink control signaling that includes the indication
information.

[0015]  With reference to any one of the first aspect, or the first to the sixth possible
implementations of the first aspect, in a seventh possible implementation, the resource
includes k resource element groups, and the resource element group includes m resource
elements, where k is a positive integer, and m is a positive integer.

[0016]  According to a second aspect, a resource indication method is provided, including:
receiving, by a terminal, indication information sent by a base station; and determining, by
the terminal based on the indication information, a resource used by the terminal to send an
uplink control signal; or determining, by the terminal based on the indication information, a
target parameter, where the target parameter includes at least one of parameters used to
determine the resource.

[0017]  According to the method provided in the second aspect, the terminal no longer
determines, by using a location of a first CCE occupied by downlink control signaling used to
schedule downlink data for the terminal, the resource used to send the uplink control signal;
but determines, based on the resource indicated by the base station, the resource used to send
the uplink control signal, or determines, based on the at least one parameter indicated by the
terminal, the resource used to send the uplink control signal. Therefore, for downlink data
sent by the base station to two terminals in different subframes/timeslots, if information used
to indicate whether downlink data transmission is correct or incorrect needs to be fed back in
a same subframe/timeslot, the base station may still allocate, to the two terminals, different
resources for sending uplink control signals, even if locations of first CCEs occupied by
downlink control signaling used to schedule the downlink data for the two terminals in
different subframes/timeslots are the same. The base station indicates, to the two terminals,
the resources used to send the uplink control signals, or at least one parameter used to
determine the resources, so that the two terminals determine the different resources. This
prevents a resource conflict while ensuring flexible resource scheduling of the base station.
[0018] With reference to the second aspect, in a first possible implementation, the

parameters used to determine the resource include a first parameter and a second parameter;
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and the first parameter is used to determine a resource group, where the resource group
includes the resource, and the second parameter is used to determine the resource in the
resource group; or the first parameter is used to determine a basic resource index value of the
resource, and the second parameter is used to determine an offset resource index value of the
resource.

[0019] With reference to the first possible implementation of the second aspect, in a
second possible implementation, the target parameter includes the first parameter, and the
method further includes: determining, by the terminal, the second parameter based on a
downlink resource, where the downlink resource includes one or more of a frequency domain
resource of a downlink control signal corresponding to the terminal, a time domain resource
of the downlink control signal, a code domain resource of the downlink control signal, a port
number of the downlink control signal, a frequency domain resource of downlink data
corresponding to the downlink control signal, a time domain resource of the downlink data
corresponding to the downlink control signal, a code domain resource of the downlink data
corresponding to the downlink control signal, and a port number of the downlink data
corresponding to the downlink control signal.

[0020] With reference to the second possible implementation of the second aspect, in a
third possible implementation, the determining, by the terminal, the second parameter based
on a downlink resource includes: determining, by the terminal, the second parameter based on
a start location or an end location of the downlink resource.

[0021] With reference to the first possible implementation of the second aspect, in a
fourth possible implementation, the target parameter includes the second parameter, and the
method further includes: determining, by the terminal, the first parameter based on a
downlink resource, where the downlink resource includes one or more of a frequency domain
resource of a downlink control signal corresponding to the terminal, a time domain resource
of the downlink control signal, a code domain resource of the downlink control signal, a port
number of the downlink control signal, a frequency domain resource of downlink data
corresponding to the downlink control signal, a time domain resource of the downlink data
corresponding to the downlink control signal, a code domain resource of the downlink data

corresponding to the downlink control signal, and a port number of the downlink data
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corresponding to the downlink control signal.

[0022] With reference to the fourth possible implementation of the second aspect, in a
fifth possible implementation, the terminal determines the first parameter based on the
downlink resource, and the method further includes: determining, by the terminal, the first
parameter based on a start location or an end location of the downlink resource.

[0023] With reference to the second or the third possible implementation of the second
aspect, in a sixth possible implementation, the method further includes: determining, by the
terminal, the resource based on the target parameter and the second parameter.

[0024] With reference to the fourth or the fifth possible implementation of the second
aspect, in a seventh possible implementation, the method further includes: determining, by
the terminal, the resource based on the target parameter and the first parameter.

[0025] With reference to any one of the second aspect, or the first to the seventh possible
implementations of the second aspect, in an eighth possible implementation, the resource
includes k resource element groups, and the resource element group includes m resource
elements, where k is a positive integer, and m is a positive integer.

[0026] With reference to the eighth possible implementation of the second aspect, in a
ninth possible implementation, the uplink control signal is information used to indicate
whether downlink data transmission is correct or incorrect, and the method further includes:
determining, by the terminal based on a value of m, a codeword corresponding to the
resource; performing, by the terminal, channel coding with a rate of 1/k on the information
used to indicate whether downlink data transmission is correct or incorrect, to obtain a bit
sequence with a length of k; performing, by the terminal, BPSK modulation on the bit
sequence with a length of k, to obtain a modulated symbol sequence with a length of k;
performing, by the terminal, spread spectrum on the modulated symbol sequence with a
length of k by using the codeword, to obtain k sequences with a length of m; and respectively
mapping, by the terminal, the k sequences with a length of m to the k resource element
groups in the resource.

[0027]  The BPSK modulation can be used to improve anti-interference and anti-noise
performance of the information used to indicate whether downlink data transmission is

correct or incorrect, and reduce a bit error rate.
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[0028] With reference to the ninth possible implementation of the second aspect, in a
tenth possible implementation, the information used to indicate whether downlink data
transmission is correct or incorrect is information obtained by performing an AND operation
on a plurality of pieces of information used to indicate whether downlink data transmission is
correct or incorrect.

[0029] According to a third aspect, an uplink control signal transmission method is
provided, including: determining, based on a downlink resource, a resource used by a
terminal to send an uplink control signal, where the downlink resource includes one or more
of a frequency domain resource of a downlink control signal corresponding to the terminal, a
time domain resource of the downlink control signal, a code domain resource of the downlink
control signal, a port number of the downlink control signal, a frequency domain resource of
downlink data corresponding to the downlink control signal, a time domain resource of the
downlink data corresponding to the downlink control signal, a code domain resource of the
downlink data corresponding to the downlink control signal, and a port number of the
downlink data corresponding to the downlink control signal; and transmitting the uplink
control signal on the resource.

[0030] According to the method provided in the third aspect, a base station and the
terminal may determine, based on one or more downlink resources of the frequency domain
resource of the downlink control signal corresponding to the terminal, the time domain
resource of the downlink control signal, the code domain resource of the downlink control
signal, the port number of the downlink control signal, the frequency domain resource of the
downlink data corresponding to the downlink control signal, the time domain resource of the
downlink data corresponding to the downlink control signal, the code domain resource of the
downlink data corresponding to the downlink control signal, and the port number of the
downlink data corresponding to the downlink control signal, the resource used by the
terminal to send the uplink control signal. Therefore, for different terminals that need to feed
back, in a same subframe/timeslot, information used to indicate whether downlink data
transmission is correct or incorrect, the different terminals may use different downlink
resources to determine resources that are used to send the information used to indicate

whether downlink data transmission is correct or incorrect, thereby avoiding a resource
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conflict.

[0031] With reference to the third aspect, in a first possible implementation, the
determining, based on a downlink resource, a resource used by a terminal to send an uplink
control signal includes: determining, based on the downlink resource, a first parameter and a
second parameter that are corresponding to the resource used by the terminal to send the
uplink control signal, where the first parameter corresponding to the resource is used to
determine a resource group, where the resource group includes the resource, and the second
parameter corresponding to the resource is used to determine the resource in the resource
group; or the first parameter corresponding to the resource is used to determine a basic
resource index value of the resource, and the second parameter corresponding to the resource
is used to determine an offset resource index value of the resource; and determining the
resource based on the first parameter and the second parameter that are corresponding to the
resource.

[0032] With reference to the first possible implementation of the third aspect, in a second
possible implementation, the determining, based on the downlink resource, a first parameter
and a second parameter that are corresponding to the resource used by the terminal to send
the uplink control signal includes: determining, based on a start location or an end location of
the downlink resource, the first parameter and the second parameter that are corresponding to
the resource used by the terminal to send the uplink control signal.

[0033] With reference to any one of the third aspect, or the first or the second possible
implementation of the third aspect, in a third possible implementation, the resource includes k
resource element groups, and the resource element group includes m resource elements,
where k is a positive integer, and m is a positive integer.

[0034] With reference to any one of the third aspect, or the first to the third possible
implementations of the third aspect, in a fourth possible implementation, before the
determining, based on a downlink resource, a resource used by a terminal to send an uplink
control signal, the method further includes: receiving the downlink control signal and the
downlink data corresponding to the downlink control signal that are sent by a base station.
[0035] With reference to the third possible implementation of the third aspect, in a fifth

possible implementation, the uplink control signal is information used to indicate whether
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downlink data transmission is correct or incorrect, and the method further includes:
determining, based on a value of m, a codeword corresponding to the resource; performing
channel coding with a rate of 1/k on the information used to indicate whether downlink data
transmission is correct or incorrect, to obtain a bit sequence with a length of k; performing
BPSK modulation on the bit sequence with a length of k, to obtain a modulated symbol
sequence with a length of k; performing spread spectrum on the modulated symbol sequence
with a length of k by using the codeword, to obtain k sequences with a length of m; and
respectively mapping the k sequences with a length of m to the k resource element groups in
the resource.

[0036] The BPSK modulation can be used to improve anti-interference and anti-noise
performance of the information used to indicate whether downlink data transmission is
correct or incorrect, and reduce a bit error rate.

[0037] With reference to the fifth possible implementation of the third aspect, in a sixth
possible implementation, the information used to indicate whether downlink data
transmission is correct or incorrect is information obtained by performing an AND operation
on a plurality of pieces of information used to indicate whether downlink data transmission is
correct or incorrect.

[0038] According to a fourth aspect, an uplink control signal transmission method is
provided, including: determining a resource used by a terminal to send an uplink control
signal, where the resource includes k resource element groups, and the resource element
group includes m resource elements, where k is a positive integer, and m is a positive integer;
and transmitting the uplink control signal on the resource.

[0039] According to the method provided in the fourth aspect, resources that are used by
different terminals to send uplink control signals and that are determined by a base station
may include a same quantity or different quantities of resource element groups, and the
resource element groups may include a same quantity or different quantities of resources.
Compared with that in the prior art, resource scheduling is more flexible. In addition, when
total resources included in an uplink control region remain unchanged, the base station may
allocate, to more terminals, a resource used to send an uplink control signal, so as to more

easily meet a requirement of a 5G communications system.
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[0040] With reference to the fourth aspect, in a first possible implementation, the k
resource element groups are nonconsecutive in frequency domain.

[0041] With reference to the fourth aspect or the first possible implementation of the
fourth aspect, in a second possible implementation, values of k and m that are corresponding
to the resource are determined based on content of the uplink control signal, and the content
of the uplink control signal includes one or more of the following content: information used
to indicate whether downlink data transmission is correct or incorrect, downlink channel state
information, and an uplink scheduling request.

[0042] The values of k and m are determined based on the content of the uplink control
signal, so as to dynamically adapt to different content of the uplink control signal. Compared
with fixed values of k and m, this can avoid resource waste when a quantity of bits of the
content of the uplink control signal is relatively small, and also ensure transmission reliability
of the uplink control signal when the content of the uplink control signal has a relatively large
quantity of bits.

[0043] With reference to the fourth aspect or the first possible implementation of the
fourth aspect, in a third possible implementation, values of k and m that are corresponding to
the resource are determined based on a service type of downlink data corresponding to the
uplink control signal, and the service type of the downlink data corresponding to the uplink
control signal includes one or more of the following service types: a mobile broadband
service type, a low delay service type, a high reliability service type, and an Internet of
Things service type.

[0044] The values of k and m are determined based on the service type of the downlink
data corresponding to the uplink control signal, so as to better adapt to service requirements
of different service types.

[0045] With reference to the fourth aspect or the first possible implementation of the
fourth aspect, in a fourth possible implementation, values of k and m that are corresponding
to the resource are determined based on uplink channel quality.

[0046]  The values of k and m are determined based on the uplink channel quality, so as to
avoid resource waste as far as possible while ensuring transmission reliability.

[0047] With reference to any one of the fourth aspect, or the first to the fourth possible
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implementations of the fourth aspect, in a fifth possible implementation, before the
transmitting the uplink control signal on the resource, the method further includes:
determining, based on a value of m corresponding to the resource, a codeword corresponding
to the resource; and the transmitting the uplink control signal on the resource includes:
transmitting the uplink control signal on the resource by using the codeword corresponding to
the resource. ’

[0048]  The uplink control signal is transmitted by using an orthogonal code, so as to
transmit a plurality of uplink control signals on a same time domain resource, frequency
domain resource, and antenna port, without causing mutual interference. This helps improve a
system capacity, to transmit more uplink control signals.

[0049]  With reference to any one of the fourth aspect, or the first to the fourth possible
implementations of the fourth aspect, in a sixth possible implementation, before the
transmitting the uplink control signal on the resource, the method further includes:
determining, based on one or more of the resource, the content of the uplink control signal,
the service type of the downlink data corresponding to the uplink control signal, and control
signaling of the downlink data corresponding to the uplink control signal, an antenna port
corresponding to the resource; and the transmitting the uplink control signal on the resource
includes: transmitting the uplink control signal on the resource by using the antenna port
corresponding to the resource.

[0050] The uplink control signal is transmitted, on the resource used by the terminal to
send the uplink control signal, by using the antenna port corresponding to the resource used
by the terminal to send the uplink control signal. This can further extend a system capacity, to
transmit more uplink control signals.

[0051] With reference to the fifth possible implementation of the fourth aspect, in a
seventh possible implementation, before the transmitting the uplink control signal on the
resource by using the codeword corresponding to the resource, the method further includes:
determining, based on one or more of the resource, the content of the uplink control signal,
the service type of the downlink data corresponding to the uplink control signal, and control
signaling of the downlink data corresponding to the uplink control signal, an antenna port

corresponding to the resource; and the transmitting the uplink control signal on the resource
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by using the codeword corresponding to the resource includes: transmitting the uplink control
signal on the resource by using the codeword and the antenna port that are corresponding to
the resource.

[0052] The uplink control signal is transmitted, on the resource used by the terminal to
send the uplink control signal, by using the codeword and the antenna port that are
corresponding to the resource used by the terminal to send the uplink control signal. This can
effectively extend the system capacity, to transmit more uplink control signals.

[0053] With reference to any one of the fourth aspect, or the first to the seventh possible
implementations of the fourth aspect, in an eighth possible implementation, in the resource
element group, a ratio of a quantity of resource elements used to carry data to a quantity of
resource elements used to carry demodulation reference signals is 2:1; or a ratio of a quantity
of resource elements included in the resource element group to a quantity of resource
elements that are used to carry demodulation reference signals and that are corresponding to
the resource element group is 2:1.

[0054] With reference to any one of the fourth aspect, or the first to the eighth possible
implementations of the fourth aspect, in a ninth possible implementation, the method further
includes: sending an indication message to the terminal, where the indication message is used
to indicate the values/value of k and/or m that are/is corresponding to the resource.

[0055] With reference to any one of the fourth aspect, or the first to the eighth possible
implementations of the fourth aspect, in a tenth possible implementation, before the
determining a resource used by a terminal to send an uplink control signal, the method further
includes: receiving an indication message sent by a base station; and determining, based on
the indication message, a value of a parameter corresponding to the resource used to send the
uplink control signal, where the parameter includes k and/or m; and the determining a
resource used by a terminal to send an uplink control signal includes: determining the
resource based on the value of the parameter corresponding to the resource.

[0056] With reference to the fifth or the seventh possible implementation of the fourth
aspect, in an eleventh possible implementation, the uplink control signal is information used
to indicate whether downlink data transmission is correct or incorrect, and the method further

includes: performing channel coding with a rate of 1/k on the information used to indicate
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whether downlink data transmission is correct or incorrect, to obtain a bit sequence with a
length of k; performing BPSK modulation on the bit sequence with a length of k, to obtain a
modulated symbol sequence with a length of k; performing spread spectrum on the
modulated symbol sequence with a length of k by using the codeword, to obtain k sequences
with a length of m; and respectively mapping the k sequences with a length of m to the k
resource element groups.

[0057] The BPSK modulation can be used to improve anti-interference and anti-noise
performance of the information used to indicate whether downlink data transmission is
correct or incorrect, and reduce a bit error rate.

[0058] With reference to the eleventh possible implementation of the fourth aspect, in a
twelfth possible implementation, the information used to indicate whether downlink data
transmission is correct or incorrect is information obtained by performing an AND operation
on a plurality of pieces of information used to indicate whether downlink data transmission is
correct or incorrect.

[0059]  According to a fifth aspect, a base station is provided, including: a determining
unit, configured to determine a resource used by a terminal to send an uplink control signal;
and a sending unit, configured to send indication information to the terminal, where the
indication information is used to indicate the resource; or the indication information is used to
indicate a target parameter, and the target parameter includes at least one of parameters used
by the terminal to determine the resource.

[0060]  The units in the base station provided in the fifth aspect are configured to perform
the method provided in the first aspect. Therefore, for a beneficial effect of the base station,
refer to the beneficial effect of the method provided in the first aspect. Details are not
described herein again.

[0061] With reference to the fifth aspect, in a first possible implementation, the
parameters used to determine the resource include a first parameter and a second parameter;
and the first parameter is used to determine a resource group, where the resource group
includes the resource, and the second parameter is used to determine the resource in the
resource group; or the first parameter is used to determine a basic resource index value of the
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resource.

[0062] With reference to the first possible implementation of the fifth aspect, in a second
possible implementation, the target parameter includes the first parameter, and the
determining unit is specifically configured to: determine the first parameter; determine the
second parameter based on a downlink resource, where the downlink resource includes one or
more of a frequency domain resource of a downlink control signal corresponding to the
terminal, a time domain resource of the downlink control signal, a code domain resource of
the downlink control signal, a port number of the downlink control signal, a frequency
domain resource of downlink data corresponding to the downlink control signal, a time
domain resource of the downlink data corresponding to the downlink control signal, a code
domain resource of the downlink data corresponding to the downlink control signal, and a
port number of the downlink data corresponding to the downlink control signal; and
determine, based on the first parameter and the second parameter, the resource used by the
terminal to send the uplink control signal.

[0063] With reference to the second possible implementation of the fifth aspect, in third
possible implementation, the determining unit is specifically configured to determine the
second parameter based on a start location or an end location of the downlink resource.
[0064] With reference to the first possible implementation of the fifth aspect, in a fourth
possible implementation, the target parameter includes the second parameter, and the
determining unit is specifically configured to: determine the first parameter based on a
downlink resource, where the downlink resource includes one or more of a frequency domain
resource of a downlink control signal corresponding to the terminal, a time domain resource
of the downlink control signal, a code domain resource of the downlink control signal, a port
number of the downlink control signal, a frequency domain resource of downlink data
corresponding to the downlink control signal, a time domain resource of the downlink data
corresponding to the downlink control signal, a code domain resource of the downlink data
corresponding to the downlink control signal, and a port number of the downlink data
corresponding to the downlink control signal; determine the second parameter; and
determine, based on the first parameter and the second parameter, the resource used by the

terminal to send the uplink control signal.
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[0065] With reference to the fourth possible implementation of the fifth aspect, in a fifth
possible implementation, the determining unit is specifically configured to determine the first
parameter based on a start location or an end location of the downlink resource.

[0066]  With reference to any one of the fifth aspect, or the first to the fifth possible
implementations of the fifth aspect, in a sixth possible implementation, the sending unit is
specifically configured to send, to the terminal, an RRC message or downlink control
signaling that includes the indication information.

[0067] With reference to any one of the fifth aspect, or the first to the sixth possible
implementations of the fifth aspect, in a seventh possible implementation, the resource
includes k resource element groups, and the resource element group includes m resource
elements, where k is a positive integer, and m is a positive integer.

[0068] According to a sixth aspect, a terminal is provided, including: a receiving unit,
configured to receive indication information sent by a base station; and a determining unit,
configured to: determine, based on the indication information, a resource used by the terminal
to send an uplink control signal; or determine, based on the indication information, a target
parameter, where the target parameter includes at least one of parameters used to determine
the resource.

[0069] The units in the terminal provided in the sixth aspect are configured to perform the
method provided in the second aspect. Therefore, for a beneficial effect of the terminal, refer
to the beneficial effect of the method provided in the second aspect. Details are not described
herein again.

[0070] With reference to the sixth aspect, in a first possible implementation, the
parameters used to determine the resource include a first parameter and a second parameter;
and the first parameter is used to determine a resource group, where the resource group
includes the resource, and the second parameter is used to determine the resource in the
resource group; or the first parameter is used to determine a basic resource index value of the
resource, and the second parameter is used to determine an offset resource index value of the
resource.

[0071] With reference to the first possible implementation of the sixth aspect, in a second
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determining unit is further configured to determine the second parameter based on a downlink
resource, where the downlink resource includes one or more of a frequency domain resource
of a downlink control signal corresponding to the terminal, a time domain resource of the
downlink control signal, a code domain resource of the downlink control signal, a port
number of the downlink control signal, a frequency domain resource of downlink data
corresponding to the downlink control signal, a time domain resource of the downlink data
corresponding to the downlink control signal, a code domain resource of the downlink data
corresponding to the downlink control signal, and a port number of the downlink data
corresponding to the downlink control signal.

[0072] With reference to the second possible implementation of the sixth aspect, in third
possible implementation, the determining unit is specifically configured to determine the
second parameter based on a start location or an end location of the downlink resource.

[0073])  With reference to the first possible implementation of the sixth aspect, in a fourth
possible implementation, the target parameter includes the second parameter, and the
determining unit is further configured to determine the first parameter based on a downlink
resource, where the downlink resource includes one or more of a frequency domain resource
of a downlink control signal corresponding to the terminal, a time domain resource of the
downlink control signal, a code domain resource of the downlink control signal, a port
number of the downlink control signal, a frequency domain resource of downlink data
corresponding to the downlink control signal, a time domain resource of the downlink data
corresponding to the downlink control signal, a code domain resource of the downlink data
corresponding to the downlink control signal, and a port number of the downlink data
corresponding to the downlink control signal.

[0074] With reference to the fourth possible implementation of the sixth aspect, in a fifth
possible implementation, the determining unit is specifically configured to determine the first
parameter based on a start location or an end location of the downlink resource.

[0075] With reference to the second or the third possible implementation of the sixth
aspect, in a sixth possible implementation, the determining unit is further configured to
determine the resource based on the target parameter and the second parameter.

[0076] With reference to the fourth or the fifth possible implementation of the sixth
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aspect, in a seventh possible implementation, the determining unit is further configured to
determine the resource based on the target parameter and the first parameter.

[0077]  With reference to any one of the sixth aspect, or the first to the seventh possible
implementations of the sixth aspect, in an eighth possible implementation, the resource
includes k resource element groups, and the resource element group includes m resource
elements, where k is a positive integer, and m is a positive integer.

[0078] With reference to the eighth possible implementation of the sixth aspect, in a ninth
possible implementation, the uplink control signal is information used to indicate whether
downlink data transmission is correct or incorrect, and the terminal further includes an
execution unit, where the execution unit is configured to: determine, based on a value of m, a
codeword corresponding to the resource; perform channel coding with a rate of 1/k on the
information used to indicate whether downlink data transmission is correct or incorrect, to
obtain a bit sequence with a length of k; perform BPSK modulation on the bit sequence with
a length of k, to obtain a modulated symbol sequence with a length of k; perform spread
spectrum on the modulated symbol sequence with a length of k by using the codeword, to
obtain k sequences with a length of m; and respectively map the k sequences with a length of
m to the k resource element groups in the resource.

[0079] The BPSK modulation can be used to improve anti-interference and anti-noise
performance of the information used to indicate whether downlink data transmission is
correct or incorrect, and reduce a bit error rate.

[0080] With reference to the ninth possible implementation of the sixth aspect, in a tenth
possible implementation, the information used to indicate whether downlink data
transmission is correct or incorrect is information obtained by performing an AND operation
on a plurality of pieces of information used to indicate whether downlink data transmission is
correct or incorrect.

[0081] According to a seventh aspect, an uplink control signal transmission apparatus is
provided, including: a determining unit, configured to determine, based on a downlink
resource, a resource used by a terminal to send an uplink control signal, where the downlink
resource includes one or more of a frequency domain resource of a downlink control signal

corresponding to the terminal, a time domain resource of the downlink control signal, a code
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domain resource of the downlink control signal, a port number of the downlink control signal,
a frequency domain resource of downlink data corresponding to the downlink control signal,
a time domain resource of the downlink data corresponding to the downlink control signal, a
code domain resource of the downlink data corresponding to the downlink control signal, and
a port number of the downlink data corresponding to the downlink control signal; and a
transmission unit, configured to transmit the uplink control signal on the resource.

[0082]  The units in the apparatus provided in the seventh aspect are configured to
perform the method provided in the third aspect. Therefore, for a beneficial effect of the
apparatus, refer to the beneficial effect of the method provided in the third aspect. Details are
not described herein again.

[0083] With reference to the seventh aspect, in a first possible implementation, the
determining unit is specifically configured to: determine, based on the downlink resource, a
first parameter and a second parameter that are corresponding to the resource used by the
terminal to send the uplink control signal, where the first parameter corresponding to the
resource is used to determine a resource group, where the resource group includes the
resource, and the second parameter corresponding to the resource is used to determine the
resource in the resource group; or the first parameter corresponding to the resource is used to
determine a basic resource index value of the resource, and the second parameter
corresponding to the resource is used to determine an offset resource index value of the
resource; and determine the resource based on the first parameter and the second parameter
that are corresponding to the resource.

[0084] With reference to the first possible implementation of the seventh aspect, in a
second possible implementation, the determining unit is specifically configured to determine,
based on a start location or an end location of the downlink resource, the first parameter and
the second parameter that are corresponding to the resource used by the terminal to send the
uplink control signal.

[0085] With reference to any one of the seventh aspect, or the first or the second possible
implementation of the seventh aspect, in a third possible implementation, the resource
includes k resource element groups, and the resource element group includes m resource

elements, where k is a positive integer, and m is a positive integer.
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[0086] With reference to any one of the seventh aspect, or the first to the third possible
implementations of the seventh aspect, in a fourth possible implementation, the apparatus is
the terminal, and the transmission unit is further configured to receive the downlink control
signal and the downlink data corresponding to the downlink control signal that are sent by a
base station.

[0087] With reference to the third possible implementation of the seventh aspect, in a
fifth possible implementation, the uplink control signal is information used to indicate
whether downlink data transmission is correct or incorrect, the apparatus is the terminal, and
the apparatus further includes an execution unit, where the execution unit is configured to:
determine, based on a value of m, a codeword corresponding to the resource; perform channel
coding with a rate of 1/k on the information used to indicate whether downlink data
transmission is correct or incorrect, to obtain a bit sequence with a length of k; perform
BPSK modulation on the bit sequence with a length of k, to obtain a modulated symbol
sequence with a length of k; perform spread spectrum on the modulated symbol sequence
with a length of k by using the codeword, to obtain k sequences with a length of m; and
respectively map the k sequences with a length of m to the k resource element groups in the
resource.

[0088] The BPSK modulation can be used to improve anti-interference and anti-noise
performance of the information used to indicate whether downlink data transmission is
correct or incorrect, and reduce a bit error rate.

{0089]  With reference to the fifth possible implementation of the seventh aspect, in a
sixth possible implementation, the information used to indicate whether downlink data
transmission is correct or incorrect is information obtained by performing an AND operation
on a plurality of pieces of information used to indicate whether downlink data transmission is
correct or incorrect.

[0090] According to an eighth aspect, an uplink control signal transmission apparatus is
provided, including: a determining unit, configured to determine a resource used by a
terminal to send an uplink control signal, where the resource includes k resource element
groups, and the resource element group includes m resource elements, where k is a positive

integer, and m is a positive integer; and a transmission unit, configured to transmit the uplink
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control signal on the resource.

[0091]  The units in the apparatus provided in the eighth aspect are configured to perform
the method provided in the fourth aspect. Therefore, for a beneficial effect of the apparatus,
refer to the beneficial effect of the method provided in the fourth aspect. Details are not
described herein again.

[0092] With reference to the eighth aspect, in a first possible implementation, the k
resource element groups are nonconsecutive in frequency domain.

[0093] With reference to the eighth aspect or the first possible implementation of the
eighth aspect, in a second possible implementation, values of k and m that are corresponding
to the resource are determined based on content of the uplink control signal, and the content
of the uplink control signal includes one or more of the following content: information used
to indicate whether downlink data transmission is correct or incorrect, downlink channel state
information, and an uplink scheduling request.

[0094] The values of k and m are determined based on the content of the uplink control
signal, so as to dynamically adapt to different content of the uplink control signal. Compared
with fixed values of k and m, this can avoid resource waste when a quantity of bits of the
content of the uplink control signal is relatively small, and also ensure transmission reliability
of the uplink control signal when the content of the uplink control signal has a relatively large
quantity of bits.

[0095] With reference to the eighth aspect or the first possible implementation of the
eighth aspect, in a third possible implementation, values of k and m that are corresponding to
the resource are determined based on a service type of downlink data corresponding to the
uplink control signal, and the service type of the downlink data corresponding to the uplink
control signal includes one or more of the following service types: a mobile broadband
service type, a low delay service type, a high reliability service type, and an Internet of
Things service type.

[0096] The values of k and m are determined based on the service type of the downlink
data corresponding to the uplink control signal, so as to better adapt to service requirements
of different service types.

[0097] With reference to the eighth aspect or the first possible implementation of the
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eighth aspect, in a fourth possible implementation, values of k and m that are corresponding
to the resource are determined based on uplink channel quality.

[0098] The values of k and m are determined based on the uplink channel quality, so as to
avoid resource waste as far as possible while ensuring transmission reliability.

[0099] With reference to any one of the eighth aspect, or the first to the fourth possible
implementations of the eighth aspect, in a fifth possible implementation, the determining unit
is further configured to determine, based on a value of m corresponding to the resource, a
codeword corresponding to the resource; and the transmission unit is specifically configured
to transmit the uplink control signal on the resource by using the codeword corresponding to
the resource.

[0100] The uplink control signal is transmitted by using an orthogonal code, so as to
transmit a plurality of uplink control signals on a same time domain resource, frequency
domain resource, and antenna port, without causing mutual interference. This helps improve a
system capacity, to transmit more uplink control signals.

[0101] With reference to any one of the eighth aspect, or the first to the fourth possible
implementations of the eighth aspect, in a sixth possible implementation, the determining unit
is further configured to determine, based on one or more of the resource, the content of the
uplink control signal, the service type of the downlink data corresponding to the uplink
control signal, and control signaling of the downlink data corresponding to the uplink control
signal, an antenna port corresponding to the resource; and the transmission unit is specifically
configured to transmit the uplink control signal on the resource by using the antenna port
corresponding to the resource.

[0102] The uplink control signal is transmitted, on the resource used by the terminal to
send the uplink control signal, by using the antenna port corresponding to the resource used
by the terminal to send the uplink control signal. This can further extend a system capacity, to
transmit more uplink control signals.

[0103] With reference to the fifth possible implementation of the eighth aspect, in a
seventh possible implementation, the determining unit is further configured to determine,
based on one or more of the resource, the content of the uplink control signal, the service type

of the downlink data corresponding to the uplink control signal, and control signaling of the
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downlink data corresponding to the uplink control signal, an antenna port corresponding to
the resource; and the transmission unit is specifically configured to transmit the uplink
control signal on the resource by using the codeword and the antenna port that are
corresponding to the resource.

[0104] The uplink control signal is transmitted, on the resource used by the terminal to
send the uplink control signal, by using the codeword and the antenna port that are
corresponding to the resource used by the terminal to send the uplink control signal. This can
effectively extend the system capacity, to transmit more uplink control signals.

[0105] With reference to any one of the eighth aspect, or the first to the seventh possibie
implementations of the eighth aspect, in an eighth possible implementation, in the resource
element group, a ratio of a quantity of resource elements used to carry data to a quantity of
resource elements used to carry demodulation reference signals is 2:1; or a ratio of a quantity
of resource elements included in the resource element group to a quantity of resource
elements that are used to carry demodulation reference signals and that are corresponding to
the resource element group is 2:1.

[0106] With reference to any one of the eighth aspect, or the first to the eighth possible
implementations of the eighth aspect, in a ninth possible implementation, the apparatus is a
base station, and the transmission unit is further configured to send an indication message to
the terminal, where the indication message is used to indicate the values/value of k and/or m
that are/is corresponding to the resource.

[0107] With reference to any one of the eighth aspect, or the first to the eighth possible
implementations of the eighth aspect, in a tenth possible implementation, the apparatus is the
terminal; the transmission unit is further configured to receive an indication message sent by
a base station; the determining unit is further configured to determine, based on the indication
message, a value of a parameter corresponding to the resource used to send the uplink control
signal, where the parameter includes k and/or m; and the determining unit is specifically
configured to determine the resource based on the value of the parameter corresponding to
the resource.

[0108] With reference to the fifth or the seventh possible implementation of the eighth

aspect, in an eleventh possible implementation, the uplink control signal is information used
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to indicate whether downlink data transmission is correct or incorrect, the apparatus is the
terminal, and the apparatus further includes an execution unit, where the execution unit is
configured to: perform channel coding with a rate of 1/k on the information used to indicate
whether downlink data transmission is correct or incorrect, to obtain a bit sequence with a
length of k; perform BPSK modulation on the bit sequence with a length of k, to obtain a
modulated symbol sequence with a length of k; perform spread spectrum on the modulated
symbol sequence with a length of k by using the codeword, to obtain k sequences with a
length of m; and respectively map the k sequences with a length of m to the k resource
element groups.

[0109] The BPSK modulation can be used to improve anti-interference and anti-noise
performance of the information used to indicate whether ‘downlink data transmission is
correct or incorrect, and reduce a bit error rate,

[0110] With reference to the eleventh possible implementation of the eighth aspect, in a
twelfth possible implementation, the information used to indicate whether downlink data
transmission is correct or incorrect is information obtained by performing an AND operation
on a plurality of pieces of information used to indicate whether downlink data transmission is
correct or incorrect.

[0111] According to a ninth aspect, a base station is provided, including a processor, a
memory, a bus, and a communications interface, where the memory is configured to store a
computer-executable instruction, the processor and the memory are connected by using the
bus, and the processor performs, based on the computer-executable instruction stored in the
memory, any resource indication method provided in the first aspect.

[0112]  The components in the base station provided in the ninth aspect are configured to
perform the method provided in the first aspect. Therefore, for a beneficial effect of the base
station, refer to the beneficial effect of the method provided in the first aspect. Details are not
described herein again.

[0113] According to a tenth aspect, a terminal is provided, including a processor, a
memory, a bus, and a communications interface, where the memory is configured to store a
computer-executable instruction, the processor and the memory are connected by using the

bus, and the processor performs, based on the computer-executable instruction stored in the
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memory, any resource indication method provided in the second aspect.

[0114] The components in the terminal provided in the tenth aspect are configured to
perform the method provided in the second aspect. Therefore, for a beneficial effect of the
terminal, refer to the beneficial effect of the method provided in the second aspect. Details are
not described herein again.

[0115]  According to an eleventh aspect, an uplink control signal transmission apparatus is
provided, including a processor, a memory, a bus, and a communications interface, where the
memory is configured to store a computer-executable instruction, the processor and the
memory are connected by using the bus, and the processor performs, based on the
computer-executable instruction stored in the memory, any uplink control signal transmission
method provided in the third aspect.

[0116]  The components in the apparatus provided in the eleventh aspect are configured to
perform the method provided in the third aspect. Therefore, for a beneficial effect of the
apparatus, refer to the beneficial effect of the method provided in the third aspect. Details are
not described herein again.

[0117]  According to a twelfth aspect, an uplink control signal transmission apparatus is
provided, including a processor, a memory, a bus, and a communications interface, where the
memory is configured to store a computer-executable instruction, the processor and the
memory are connected by using the bus, and the processor performs, based on the
computer-executable instruction stored in the memory, any uplink control signal transmission
method provided in the fourth aspect.

[0118] The components in the apparatus provided in the twelfth aspect are configured to
perform the method provided in the fourth aspect. Therefore, for a beneficial effect of the
apparatus, refer to the beneficial effect of the method provided in the fourth aspect. Details

are not described herein again.

BRIEF DESCRIPTION OF DRAWINGS

[0119] FIG. 1 is a schematic composition diagram of a new subframe/timeslot structure in

5G NR;
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[0120] FIG. 2 is a flowchart of a resource indication method according to an embodiment
of the present invention;

[0121]  FIG. 3 is a schematic diagram of a plurality of subframes/timeslots according to an
embodiment of the present invention; |

[0122] FIG. 4 is a schematic diagram of grouping frequency domain resources
corresponding to a downlink data region in a subframe/timeslot according to an embodiment
of the present invention;

[0123) FIG. 5 is a schematic diagram of grouping time-frequency resources
corresponding to a downlink data region in a subframe/timeslot according to an embodiment
of the present invention;

[0124] FIG. 6 is a schematic diagram of grouping frequency domain resources
corresponding to a downlink data region in a subframe/timeslot that is corresponding to two
antenna ports according to an embodiment of the present invention;

[0125] FIG. 7 is a flowchart of an uplink control signal transmission method according to
an embodiment of the present invention;

[0126] FIG. 8 is a schematic composition diagram of a subframe in an LTE system;

[0127] FIG. 9 is a schematic diagram of time-frequency location distribution of PUCCH
resources in a subframe in an LTE system;

[0128] FIG. 10 is a flowchart of an uplink control signal transmission method according
to an embodiment of the present invention;

[0129] FIG. 11 to FIG. 14 each are a schematic composition diagram of a resource
element group according to an embodiment of the present invention;

[0130] FIG. 15 is a schematic distribution diagram of a resource element group in
frequency domain according to an embodiment of the present invention;

[0131] FIG. 16 is a schematic composition diagram of a base station according to an
embodiment of the present invention;

[0132] FIG. 17 is a schematic composition diagram of a terminal according to an
embodiment of the present invention;

[0133]  FIG. 18 to FIG. 21 each are a schematic composition diagram of an uplink control

signal transmission apparatus according to an embodiment of the present invention; and
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[0134] FIG. 22 is a schematic composition diagram of an apparatus according to an

embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0135] The term "and/or" in this specification describes only an association relationship
for describing associated objects and represents that three relationships may exist. For
example, A and/or B may represent the following three cases: Only A exists, both A and B
exist, and only B exists. In addition, the character "/" in this specification usually indicates an
"or" relationship between former and latter associated objects. In descriptions of
embodiments of the present invention, a "subframe/timeslot" means a subframe or a timeslot.
In the following context, if a "subframe/timeslot" described in a previous part means a
subframe, a "subframe/timeslot" described in a subsequent part also means a subframe; or if a
"subframe/timeslot" described in a previous part means a timeslot, a "subframe/timeslot"
described in a subsequent part also means a timeslot. "Plurality” in this specification means at
least two.

[0136]  As a new-generation 5G technology enters a discussion stage, there are currently
two research directions in the 3rd Generation Partnership Project (3rd Generation Partnership
Project, 3GPP for short) organization: a research direction in which backward compatibility is
considered, and a research direction in which backward compatibility is not considered. The
research direction in which the backward compatibility is not considered is referred to as SG
NR.

[0137] In a discussion process of 5G NR, a new subframe/timeslot structure is proposed.
Referring to FIG. 1, the new subframe/timeslot structure includes a downlink-focused
self-contained subframe/timeslot and an uplink-focused self-contained subframe/timeslot.
The downlink-focused self-contained subframe/timeslot is a subframe/timeslot mainly used
to transmit downlink data, and the uplink-focused self-contained subframe/timeslot is a
subframe/timeslot mainly used to transmit uplink data.

[0138]  The downlink-focused self-contained subframe/timeslot and the uplink-focused

self-contained subframe/timeslot each include a downlink control region (Downlink control
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region), an uplink control region (Uplink control region), and a guard period (Guard Period,
GP for short). The uplink control region may be used by a terminal to send an uplink control
signal to a base station. The downlink-focused self-contained subframe/timeslot further
includes a downlink data region (Downlink data region), used by the base station to transmit
downlink data. The uplink-focused self-contained subframe/timeslot further includes an
uplink data region (Uplink data region), used by the terminal to transmit uplink data. In some
cases, the uplink control region may alternatively be occupied by the uplink data region.
[0139] An embodiment of the present invention provides a resource indication method.
As shown in FIG. 2, the method includes the following steps.

[0140] 201. A base station determines a resource used by a terminal to send an uplink
control signal.

[0141] The method provided in this embodiment of the present invention may be applied
to an LTE system and a future 5G communications system, and in particular, may be applied
to the future 5G communications system.

[0142] Optionally, the resource used by the terminal to send the uplink control signal
includes k resource element groups, and the resource element group includes m resource
elements, where k is a positive integer, and m is a positive integer.

[0143] The resource elements included in the resource element group may be resource
elements in an uplink control region in a subframe/timeslot proposed in 5G NR. Resources
that are determined by the base station for different terminals and that are used by the
terminals to send uplink control signals may include a same quantity or different quantities of
resource element groups, and the resource element groups may include a same quantity or
different quantities of resource elements.

[0144] 202. The base station sends indication information to the terminal.

[0145] 203. The terminal receives the indication information sent by the base station, and
determines, based on the indication information, the resource used by the terminal to send the
uplink control signal; or the terminal determines, based on the indication information, a target
parameter, where the target parameter includes at least one of parameters used to determine
the resource used by the terminal to send the uplink control signal.

[0146] Optionally, in specific implementation, step 202 may include: sending, by the base
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station to the terminal, a radio resource control (Radio Resource Control, RRC for short)
message or downlink control signaling that includes the indication information. In this case,
in specific implementation of step 203, the terminal also receives the indication information
by receiving the RRC message or the downlink control signaling.

[0147] Specifically, the indication information may include an index value of the resource
used by the terminal to send the uplink control signal. In this case, the terminal directly
determines, based on the index value, the resource used to send the uplink control signal. For
example, if there are a total of 32 resources in one subframe/timeslot that are used to send
uplink control signals, the 32 resources are corresponding to index values 0, 1, 2, ..., 30, and
31, respectively. The indication information may include five bits used to indicate the index
value of the resource. For example, when values of the five bits are 11111, the resource
indicated by the indication information is a resource whose index value is 31; or when values
of the five bits are 00000, the resource indicated by the indication information is a resource
whose index value is 0.

[0148] The indication information may further include the target parameter. In this case,
the terminal may determine, based on the target parameter, the resource used to send the
uplink control signal.

[0149] After the terminal determines the resource used to send the uplink control signal,
the terminal sends the uplink control signal to the base station on the resource.
Correspondingly, the base station receives, on the resource, the uplink control signal sent by
the terminal.

[0150] According to the method provided in this embodiment of the present invention,
the base station may indicate, to the terminal, the resource used to send the uplink control
signal, so that the terminal determines the resource used to send the uplink control signal; or
the base station may indicate, to the terminal, the at least one parameter used to determine the
resource, so that the terminal determines the resource based on the at least one parameter. The
terminal no longer determines, by using a location of a first CCE occupied by downlink
control signaling used to schedule downlink data for the terminal, the resource used to send
the uplink control signal. Therefore, for downlink data sent by the base station to two

terminals in different subframes/timeslots, if information used to indicate whether downlink
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data transmission is correct or incorrect needs to be fed back in a same subframe/timeslot, the
base station may still allocate, to the two terminals, different resources for sending uplink
control signals, even if locations of first CCEs occupied by downlink control signaling used
to schedule the downlink data for the two terminals in different subframes/timeslots are the
same. The base station indicates, to the two terminals, the resources used to send the uplink
control signals, or at least one parameter used to determine the resources, so that the two
terminals determine the different resources. This prevents a resource conflict while ensuring
flexible resource scheduling of the base station.

[0151]  Optionally, the parameters used to determine the resource that is used by the
terminal to send the uplink control signal include a first parameter and a second parameter.
The first parameter is used to determine a resource group, where the resource group includes
the resource used by the terminal to send the uplink control signal, and the second parameter
is used to determine, in the resource group, the resource used by the terminal to send the
uplink control signal. Alternatively, the first parameter is used to determine a basic resource
index value of the resource used by the terminal to send the uplink control signal, and the
second parameter is used to determine an offset resource index value of the resource used by
the terminal to send the uplink control signal.

[0152] Specifically, when the first parameter corresponding to the resource used by the
terminal to send the uplink control signal is used to determine the resource group, and the
second parameter corresponding to the resource used by the terminal to send the uplink
control signal is used to determine, in the resource group, the resource used by the terminal to
send the uplink control signal, resources in a subframe/timeslot that are used to send uplink
control signals may be grouped in advance, and resources in a group are numbered. Each
group is corresponding to one group number, and each intra-group resource is corresponding
to one number. For example, if a total of 64 resources used to send uplink control signals are
configured in the subframe/timeslot, the 64 resources used to send uplink control signals may
be divided into four groups, each group includes 16 resources, and numbers of the 16
resources are 0, 1, 2, ..., and 15. In this case, the first parameter may be used to indicate a
group number, and the second parameter may be used to indicate an intra-group number. For

example, if information indicated by the first parameter is 1, and information indicated by the
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second parameter is 15, it indicates that the resource used by the terminal to send the uplink
control signal is a resource numbered 15 among resources of a group 1.

[0153]  For example, as shown in FIG. 3, one rectangular block in FIG. 3 indicates one
subframe/timeslot. If all terminals that receive downlink data in a subframe 0/timeslot 0, a
subframe 1/timeslot 1, a subframe 2/timeslot 2, and a subframe 3/timeslot 3 need to feed back,
in the subframe 3/timeslot 3, information used to indicate whether downlink data
transmission is correct or incorrect, in a case, resources in the subframe 3/timeslot 3 that are
used to send uplink control signals may be divided into four groups. Each group includes a
plurality of resources. A group of resources is used by all or some of terminals that receive
downlink data in a same subframe/timeslot, to feed back information used to indicate whether
downlink data transmission is correct or incorrect. The base station may send a group number
in each subframe/timeslot (for example, send the group number by using downlink control
signaling, an RRC message, or a system message, where the system message may be a master
information block (Master Information Block, MIB for short) or a system information block
(System Information Block, SIB for short)), so that the terminals determine which group of
resources is used by the terminals. The base station may send, to a specific terminal,
downlink control signaling or an RRC message that carries an intra-group number, so that the
terminal determines which resource in the group is used by the terminal.

[0154] It should be noted that, when the base station groups the resources in the
subframe/timeslot that are used to send uplink control signals, quantities of resources in
groups obtained through grouping may be the same or may be different. This is not
specifically limited in this embodiment of the present invention. For example, when the
resources in the subframe/timeslot that are used to send uplink control signals are grouped,
the resources may be grouped based on a resource quantity ratio of 1:3:3:1, where resources
of a group 0 are corresponding to the subframe 0/timeslot 0, resources of the group 1 are
corresponding to the subframe 1/timeslot 1, resources of a group 2 are corresponding to the
subframe 2/timeslot 2, and resources of a group 3 are corresponding to the subframe
3/timeslot 3. A reason for using the ratio of 1:3:3:1 is: After receiving the downlink data, the
terminal rarely feeds back, after a very long time or a very short time, the information used to

indicate whether downlink data transmission is correct or incorrect; therefore, a relatively
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small quantity of resources are allocated to such subframes/timeslots. Certainly, this is merely
specific to a case in which these resources are the resources in the subframe 3/timeslot 3 that
are used to send uplink control signals.

[0155] Alternatively, the first parameter may not be the group number, but is a necessary
parameter that is used to group the resources and that is sent by the base station to the
terminal. The base station and the terminal group the resources by using a same policy and
based on the necessary parameter used to group the resources. After determining resource
groups, the terminal itself determines a group of resources to which the resource used by the
terminal to send the uplink control signal belongs. For example, the necessary parameter may
include a quantity of groups, a grouping rule (for example, a ratio based on which the
resources are grouped), and a time interval between a subframe/timeslot to which an allocated
resource belongs and a subframe/timeslot in which the terminal receives the downlink data.
Then the terminal may group, based on the quantity of groups and the grouping rule,
resources in a subframe/timeslot in which the terminal sends the uplink control signal, to
obtain a grouping result; and then determine, based on the time interval between the
subframe/timeslot to which the allocated resource belongs and the subframe/timeslot in which
the terminal receives the downlink data, the group number of the group of resources to which
the resource used by the terminal to send the uplink control signal belongs.

[0156] When the first parameter corresponding to the resource used by the terminal to
send the uplink control signal is used to determine the basic resource index value of the
resource, and the second parameter is used to determine the offset resource index value of the
resource, index values of resources in a subframe/timeslot that are used to send uplink control
signals may be preset. For example, if a total of 64 resources used to send uplink control
signals are configured in the subframe/timeslot, index values of the 64 resources may be 1,
2, ..., 63, and 64. In this case, information indicated by the first parameter may be the basic
resource index value, information indicated by the second parameter may be the offset
resource index value, and a sum of the basic resource index value and the offset resource
index value is an index value of the resource. For example, if the information indicated by the
first parameter is 32, and the information indicated by the second parameter is 4, it indicates

that the resource used by the terminal to send the uplink control signal is a resource whose
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index value is 36.

[0157] Based on the example shown in FIG. 3, terminals that receive downlink data in a
same subframe/timeslot may use a same basic resource index value. In this case, the base
station may send the basic resource index value in each subframe/timeslot (for example, send
the basic resource index value by using downlink control signaling, an RRC message, or a
system message, where the system message may be a MIB or a SIB), so that the terminals
determine the basic resource index value used by the terminals. The base station may send, to
a specific terminal, downlink control signaling or an RRC message that carries an offset
resource index value. The terminal may determine a sum of the basic resource index value
and the offset resource index value as the index value of the resource used by the terminal to
send the uplink control signal.

[0158] Optionally, the target parameter includes the first parameter. In specific
implementation, step 201 may include: determining, by the base station, the first parameter;
determining, by the base station, the second parameter based on a downlink resource; and
determining, by the base station based on the first parameter and the second parameter, the
resource used by the terminal to send the uplink control signal.

[0159]  Specifically, the downlink resource includes one or more of a frequency domain
resource of a downlink control signal corresponding to the terminal, a time domain resource
of the downlink control signal, a code domain resource of the downlink control signal, a port
number of the downlink control signal, a frequency domain resource of downlink data
corresponding to the downlink control signal, a time domain resource of the downlink data
corresponding to the downlink control signal, a code domain resource of the downlink data
corresponding to the downlink control signal, and a port number of the downlink data
corresponding to the downlink control signal.

[0160] Specifically, the base station may determine the first parameter in a process of
scheduling resources for terminals, for example, determine a first parameter corresponding to
each terminal in a process of grouping resources in one subframe/timeslot that are used to
send uplink control signals.

[0161] In this case, the base station indicates the first parameter to the terminal, and the

terminal itself determines a second parameter. Specifically, a method for determining the
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second parameter by the terminal is the same as a method for determining the second
parameter by the base station, that is, the terminal determines the second parameter based on
a downlink resource.

[0162] Specifically, when the downlink resource includes more types of downlink
resources, the downlink resource can indicate more information.

[0163] Optionally, that the base station and the terminal determine the second parameter
based on a downlink resource may specifically include: determining the second parameter
based on a start location or an end location of the downlink resource.

[0164] For example, when the downlink resource includes the frequency domain resource
of the downlink data corresponding to the downlink control signal, referring to FIG. 4,
frequency domain resources corresponding to a downlink data region in a subframe/timeslot
may be divided into n (n is an integer greater than 1) frequency domain resource groups. Each
frequency domain resource group is corresponding to one intra-group resource number (or an
offset resource index value). The terminal may determine an intra-group resource number (or
an offset resource index value) based on a frequency domain resource group that is
determined in a process of receiving the downlink data and to which a start location of the
frequency domain resource on which the base station sends the downlink data belongs.

[0165] For example, when a group of resources includes 16 resources, n = 16, and one
frequency domain resource group is corresponding to a number of one resource in the group
of resources.

[0166] For example, when the downlink resource includes the frequency domain resource
and the time domain resource of the downlink data corresponding to the downlink control
signal, referring to FIG. 5, time-frequency resources corresponding to a downlink data region

in a subframe/timeslot may be divided into n time-frequency resource groups. Each

“time-frequency resource group is corresponding to one intra-group resource number (or an

offset resource index value). The terminal may determine an intra-group resource number (or
an offset resource index value) based on a time-frequency resource group that is determined
in a process of receiving the downlink data and to which a start location of a time-frequency
resource on which the base station sends the downlink data belongs.

[0167] For example, when the downlink resource includes the frequency domain resource
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of the downlink data corresponding to the downlink control signal, and the antenna port
number of the downlink data, referring to FIG. 6, frequency domain resources corresponding
to a downlink data region in a subframe/timeslot may be divided into n/2 frequency domain
resource groups. If there are two antenna ports 1 and 2, n space-frequency resource groups
may be obtained with reference to the antenna port number. One space-frequency resource
group is corresponding to one antenna port number and one frequency domain resource group.
Each space-frequency resource group is corresponding to one intra-group resource number
(or an offset resource index value). The terminal may determine an intra-group resource
number (or an offset resource index value) based on the antenna port number and a start
location of the frequency domain resource, where the base station sends the downlink data on
the frequency domain resource and an antenna port indicated by the antenna port number, and
the antenna port number and the start location are determined in a process of receiving the
downlink data.

[0168] Other methods for determining the second parameter by using the downlink
resource are similar to the methods in the foregoing examples, and are not described herein
one by one by using examples.

[0169] After the terminal receives the target parameter and determines the second
parameter, the terminal may determine, based on the target parameter and the second
parameter, the resource used by the terminal to send the uplink control signal.

[0170] Optionally, the target parameter includes the second parameter. In specific
implementation, step 201 may include: determining, by the base station, the first parameter
based on a downlink resource; determining, by the base station, the second parameter; and
determining, by the base station based on the first parameter and the second parameter, the
resource used by the terminal to send the uplink control signal.

[0171] Specifically, the base station may determine the second parameter in a process of
scheduling resources for terminals, for example, determine a second parameter corresponding
to each terminal in a process of grouping resources in one subframe/timeslot that are used to
send uplink control signals.

[0172] In this case, the base station indicates the second parameter to the terminal, and

the terminal itself determines a first parameter. Specifically, a method for determining the
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first parameter by the terminal is the same as a method for determining the first parameter by
the base station, that is, the terminal determines the first parameter based on a downlink
resource.
[0173]  Optionally, the method for determining the first parameter by the base station and
the terminal based on the downlink resource may include: determining the first parameter
based on a start location or an end location of the downlink resource.
[0174] The method for determining the first parameter by the base station and the
terminal based on the downlink resource is similar to the method for determining the second
parameter. Details are not described herein again.
[0175] After the terminal receives the target parameter and determines the first parameter,
the terminal may determine, based on the target parameter and the first parameter, the
resource used by the terminal to send the uplink control signal.
[0176] When the target parameter includes only one of the first parameter and the second
parameter, the base station needs to indicate only one of the first parameter and the second
parameter to the terminal. Therefore, compared with indicating both the first parameter and
the second parameter to the terminal, this can reduce signaling overheads.
[0177] Optionally, if the uplink control signal is information used to indicate whether
downlink data transmission is correct or incorrect, the method further includes:

determining, by the terminal based on a value of m, a codeword corresponding to
the resource used by the terminal to send the uplink control signal;

performing, by the terminal, channel coding with a rate of 1/k on the information
used to indicate whether downlink data transmission is correct or incorrect, to obtain a bit
sequence with a length of k;

performing, by the terminal, binary phase shift keying (Binary Phase Shift Keying,
BPSK for short) modulation on the bit sequence with a length of k, to obtain a modulated
symbol sequence with a length of k;

performing, by the terminal, spread spectrum on the modulated symbol sequence
with a length of k by using the codeword, to obtain k sequences with a length of m; and

respectively mapping, by the terminal, the k sequences with a length of m to the k

resource element groups in the resource used by the terminal to send the uplink control
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signal.

[0178] After the foregoing mapping process, the terminal may feed back, to the base
station on the resource, the information used to indicate whether downlink data transmission
is correct or incorrect. The BPSK modulation can be used to improve anti-interference and
anti-noise performance of the information used to indicate whether downlink data
transmission is correct or incorrect, and reduce a bit error rate.

[0179]  Optionally, the information used to indicate whether downlink data transmission is
correct or incorrect is information obtained by performing an AND operation on a plurality of
pieces of information used to indicate whether downlink data transmission is correct or
incorrect. One piece of information used to indicate whether downlink data transmission is
correct or incorrect is indicated by using 0 or 1. The plurality of pieces of information used to
indicate whether downlink data transmission is correct or incorrect may be information
corresponding to downlink data that is received by the terminal on a plurality of antenna ports
or in a plurality of subframes/timeslots. In this case, a data amount fed back by the terminal
can be reduced.

[0180] Certainly, the information used to indicate whether downlink data transmission is
correct or incorrect may alternatively be one piece of information used to indicate whether
downlink data transmission is correct or incorrect.

[0181] An embodiment of the present invention further provides an uplink control signal
transmission method. As shown in FIG. 7, the method includes the following steps.

[0182] 701. Determine, based on a downlink resource, a resource used by a terminal to
send an uplink control signal.

[0183]  The downlink resource includes one or more of a frequency domain resource of a
downlink control signal corresponding to the terminal, a time domain resource of the
downlink control signal, a code domain resource of the downlink control signal, a port
number of the downlink control signal, a frequency domain resource of downlink data
corresponding to the downlink control signal, a time domain resource of the downlink data
corresponding to the downlink control signal, a code domain resource of the downlink data
corresponding to the downlink control signal, and a port number of the downlink data

corresponding to the downlink control signal.
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[0184] This embodiment may be performed by a base station or the terminal. In this
embodiment, the base station does not need to send, to the terminal, indication information to
indicate the resource used by the terminal to send the uplink control signal, or indication
information to indicate a parameter used to determine the resource of the uplink control
signal. Both the base station and the terminal may determine, based on the downlink resource,
the resource used by the terminal to send the uplink control signal. Therefore, the base station
does not require additional signaling overheads to indicate the resource used by the terminal
to send the uplink control signal.

[0185] In this embodiment of the present invention, the resource used by the terminal to
send the uplink control signal may be determined by using a plurality of downlink resources.
If one downlink resource can originally indicate four resources used to send uplink control
signals, and another downlink resource can originally indicate eight resources used to send
uplink control signals, 32 resources used to send uplink control signals can be indicated based
on the one downlink resource and the another downlink resource.

[0186] Optionally, the resource includes k resource element groups, and the resource
element group includes m resource elements, where k is a positive integer, and m is a positive
integer. For the resource element group and values of k and m, refer to the following
descriptions.

[0187] Optionally, in specific implementation, step 702 may include: determining, based
on the downlink resource, a first parameter and a second parameter that are corresponding to
the resource used by the terminal to send the uplink control signal; and determining, based on
the first parameter and the second parameter that are corresponding to the resource used by
the terminal to send the uplink control signal, the resource used by the terminal to send the
uplink control signal.

[0188] The first parameter corresponding to the resource used by the terminal to send the
uplink control signal is used to determine a resource group, where the resource group
includes the resource used by the terminal to send the uplink control signal; and the second
parameter corresponding to the resource used by the terminal to send the uplink control signal
is used to determine, in the resource group, the resource used by the terminal to send the

uplink control signal. Alternatively, the first parameter corresponding to the resource used by
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the terminal to send the uplink control signal is used to determine a basic resource index
value of the resource used by the terminal to send the uplink control signal; and the second
parameter corresponding to the resource used by the terminal to send the uplink control signal
is used to determine an offset resource index value of the resource used by the terminal to
send the uplink control signal.

[0189] In this case, a part of the downlink resource may be used to determine the first
parameter, and the other part of the downlink resource may be used to determine the second
parameter.

[0190] Specifically, when the first parameter corresponding to the resource used by the
terminal to send the uplink control signal is used to determine the resource group, and the
second parameter corresponding to the resource used by the terminal to send the uplink
control signal is used to determine, in the resource group, the resource used by the terminal to
send the uplink control signal, resources in a subframe/timeslot that are used to send uplink
control signals may be grouped in advance, and resources in a group are numbered. Each
group is corresponding to one group number, and each intra-group resource is corresponding
to one number. For example, if a total of 64 resources used to send uplink control signals are
configured in the subframe/timeslot, the 64 resources used to send uplink control signals may
be divided into four groups, each group includes 16 resources, and numbers of the 16
resources are 0, 1, 2, ..., and 15. In this case, the first parameter may be used to indicate a
group number, and the second parameter may be used to indicate an intra-group number. For
example, if information indicated by the first parameter is 1, and information indicated by the
second parameter is 15, it indicates that the resource used by the terminal to send the uplink
control signal is a resource numbered 15 among resources of a group 1.

[0191] When the first parameter corresponding to the resource used by the terminal to
send the uplink control signal is used to determine the basic resource index value of the
resource used by the terminal to send the uplink control signal, and the second parameter is
used to determine the offset resource index value of the resource, index values of resources in
a subframe/timeslot that are used to send uplink control signals may be preset. For example,
if a total of 64 resources used to send uplink control signals are configured in the

subframe/timeslot, index values of the 64 resources may be 1, 2, ..., 63, and 64. In this case,
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information indicated by the first parameter may be the basic resource index value,
information indicated by the second parameter may be the offset resource index value, and a
sum of the basic resource index value and the offset resource index value is an index value of
the resource used by the terminal to send the uplink control signal. For example, if the
information indicated by the first parameter is 32, and the information indicated by the
second parameter is 4, it indicates that the resource used by the terminal to send the uplink
control signal is a resource whose index value is 36.

[0192] Specifically, the determining, based on the downlink resource, a first parameter
and a second parameter that are corresponding to the resource used by the terminal to send
the uplink control signal may specifically include: determining, based on a start location or an
end location of the downlink resource, the first parameter and the second parameter that are
corresponding to the resource used by the terminal to send the uplink control signal.

[0193] Specifically, for a method for determining the first parameter (or the second
parameter) based on the start location or the end location of the downlink resource, refer to
the example based on FIG. 4, FIG. 5, or FIG. 6. Details are not described herein again.

[0194] 702. Transmit the uplink control signal on the resource used by the terminal to
send the uplink control signal.

[0195] If this embodiment of the present invention is performed by the base station, in
specific implementation, step 702 is: receiving, by the base station, the uplink control signal
on the resource used by the terminal to send the uplink control signal. If this embodiment of
the present invention is performed by the terminal, in specific implementation, step 702 is:
sending, by the terminal, the uplink control signal on the resource used by the terminal to
send the uplink control signal.

[0196] According to the method provided in this embodiment of the present invention,
the base station and the terminal may determine, based on one or more downlink resources of
the frequency domain resource of the downlink control signal corresponding to the terminal,
the time domain resource of the downlink control signal, the code domain resource of the
downlink control signal, the port number of the downlink control signal, the frequency
domain resource of the downlink data corresponding to the downlink control signal, the time

domain resource of the downlink data corresponding to the downlink control signal, the code
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domain resource of the downlink data corresponding to the downlink control signal, and the
port number of the downlink data corresponding to the downlink control signal, the resource
used by the terminal to send the uplink control signal. Therefore, for different terminals that
need to feed back, in a same subframe/timesiot, information used to indicate whether
downlink data transmission is correct or incorrect, the different terminals may use different
downlink resources to determine resources that are used to send the information used to
indicate whether downlink data transmission is correct or incorrect, thereby avoiding a
resource conflict.
[0197] When this embodiment of the present invention is performed by the terminal,
before step 701, the method may further include: receiving the downlink control signal and
the downlink data corresponding to the downlink control signal that are sent by the base
station.
[0198] The terminal may determine the downlink resource in a process of receiving the
downlink control signal and the downlink data corresponding to the downlink control signal.
[0199] When this embodiment of the present invention is performed by the terminal,
optionally, the uplink control signal is information used to indicate whether downlink data
transmission is correct or incorrect, and the method further includes:

determining, based on a value of m, a codeword corresponding to the resource
used by the terminal to send the uplink control signal;

performing channel coding with a rate of 1/k on the information used to indicate
whether downlink data transmission is correct or incorrect, to obtain a bit sequence with a
length of k;

performing BPSK modulation on the bit sequence with a length of k, to obtain a
modulated symbol sequence with a length of k;

performing spread spectrum on the modulated symbol sequence with a length of k
by using the codeword, to obtain k sequences with a length of m; and

respectively mapping the k sequences with a length of m to the k resource element
groups in the resource used by the terminal to send the uplink control signal.
[0200]  After the foregoing mapping process, the terminal may feed back, to the base

station on the resource, the information used to indicate whether downlink data transmission
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is correct or incorrect. The BPSK modulation can be used to improve anti-interference and
anti-noise performance of the information used to indicate whether downlink data
transmission is correct or incorrect, and reduce a bit error rate.

[0201] Optionally, the information used to indicate whether downlink data transmission is
correct or incorrect may be information obtained by performing an AND operation on a
plurality of pieces of information used to indicate whether downlink data transmission is
correct or incorrect. One piece of information used to indicate whether downlink data
transmission is correct or incorrect is indicated by using 0 or 1. The plurality of pieces of
information used to indicate whether downlink data transmission is correct or incorrect may
be information corresponding to downlink data that is received by the terminal on a plurality
of antenna ports or in a plurality of subframes/timeslots. In this case, a data amount fed back
by the terminal can be reduced.

[0202] Certainly, the information used to indicate whether downlink data transmission is
correct or incorrect may alternatively be one piece of information used to indicate whether
downlink data transmission is correct or incorrect.

[0203] Currently, the LTE standard has been widely applied around the world. Subframe
structures of an uplink subframe (Uplink subframe) and a downlink subframe (Downlink
subframe) in an LTE system are shown in FIG. 8. Referring to FIG. 8, the downlink subframe
includes a downlink control region and a downlink data region. The downlink control region
is located at a beginning of the downlink subframe, occupies duration of one, two, or three
orthogonal frequency division multiplexing (Orthogonal Frequency Division Multiplexing,
OFDM for short) symbols, and occupies entire bandwidth.

[0204] Referring to FIG. 8, the uplink subframe includes an uplink control region and an
uplink data region. The uplink control region occupies duration of the entire uplink subframe
in time domain, and occupies a location of an entire bandwidth edge in frequency domain.
Frequency bandwidth that is specifically occupied may be configured. In the uplink control
region, UE may send, to a base station, an uplink control signal, such as ACK/NACK
information for downlink data, an uplink scheduling request, and downlink channel state
information. In the uplink data region, the UE may transmit uplink data to the base station.

[0205] Comparing subframe structures shown in FIG. 1 and FIG. 8, the uplink control
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region in the subframe/timeslot structure in SG NR and the uplink control region in the
subframe structure in the LTE system occupy completely different time-frequency resources.
In 5G NR, the uplink control region occupies one or two OFDM symbols at an end of a
subframe/timeslot in time domain, and occupies entire bandwidth in frequency domain. In the
LTE system, the uplink control region occupies duration of one subframe in time domain, and
occupies upper edge bandwidth and lower edge bandwidth of entire bandwidth in frequency
domain.

[0206] Time-frequency location distribution of PUCCH resources that is defined in the
LTE system is shown in FIG. 9. One uplink subframe includes a timeslot (slot) 0 and a
timeslot 1. One PUCCH resource occupies duration of one uplink subframe in time domain,
and occupies a width of one physical resource block (Physical Resource Block, PRB for short)
in frequency domain. In addition, one PUCCH resource is subject to frequency hopping
between two timeslots. Referring to FIG. 9, time-frequency resources with a same value of m
constitute one PUCCH resource.

[0207] It can be learned that, in the LTE system, a quantity of time-frequency resources
occupied by one PUCCH resource is fixed. However, with development of Internet of Things
technologies, a quantity of terminals in a network inevitably increases greatly. Therefore, in
5G, resources in an uplink control region need to be capable of serving more terminals.
Obviously, the method for configuring PUCCH resources in the LTE system cannot meet this
requirement. Based on this, an embodiment of the present invention provides an uplink
control signal transmission method, including a method for determining a resource used to
transmit an uplink control signal.

[0208] An embodiment of the present invention provides an uplink control signal
transmission method. As shown in FIG. 10, the method includes the following steps.

[0209] 1001. Determine a resource used by a terminal to send an uplink control signal,
where the resource used by the terminal to send the uplink control signal includes k resource
element groups, and the resource element group includes m resource elements, where k is a
positive integer, and m is a positive integer.

[0210]  The uplink control signal may be information used to indicate whether downlink

data transmission is correct or incorrect, downlink channel state information, an uplink

43



10

15

20

25

30

CA 03042772 2019-05-03

scheduling request, or the like.

[0211] The resource, used by the terminal to send the uplink control signal, determined in
step 1001 may be one or more resources used by the terminal to send the uplink control
signal. In this embodiment of the present invention, the technical solution provided in this
embodiment of the present invention is described by using an example in which the resource,
used by the terminal to send the uplink control signal, determined in step 1001 is one
resource used by the terminal to send the uplink control signal.

[0212] It should be noted that resources used by different terminals to send uplink control
signals (or a plurality of resources used by one terminal to send an uplink control signal) may
include a same quantity or different quantities (namely, k) of resource element groups, and
the resource element groups may include a same quantity or different quantities (namely, m)
of resource elements.

[0213]  The resource element group may include only resource elements used to carry
data. In this case, there are corresponding resource elements used to carry demodulation
reference signals in a resource element group. Demodulation reference signals carried in
these resource elements used to carry demodulation reference signals are used to demodulate
data carried in resource elements in the resource element group that are used to carry data.
For example, a ratio of a quantity of resource elements included in the resource element
group to a quantity of resource elements that are used to carry demodulation reference signals
and that are corresponding to the resource element group may be 2:1.

[0214] Alternatively, the resource element group may include both resource elements
used to carry data and resource elements used to carry demodulation reference signals. In this
case, demodulation reference signals carried in resource elements in a resource element group
that are used to carry demodulation reference signals are used to demodulate data carried in
resource elements in the resource element group that are used to carry data. For example, in
the resource element group, a ratio of a quantity of resource elements used to carry data to a
quantity of resource elements used to carry demodulation reference signals may be 2:1.
[0215] Specifically, in this embodiment of the present invention, a resource element may
be an RE (Resource Element).

[0216] For example, a resource element is an RE, and m = 6. For a location relationship
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between REs carrying data and REs carrying demodulation reference signals in entire
bandwidth, refer to FIG. 11 or FIG. 12. In FIG. 11 and FIG. 12, one square block indicates one
RE. R in a square block indicates that the RE is used to carry a demodulation reference signal,
and D in a square block indicates that the RE is used to carry data. In this case, one resource
element group may include two REs used to carry demodulation reference signals and four
REs used to carry data.

[0217] In this embodiment of the present invention, for ease of providing an example,
when a resource element group includes both resource elements used to carry data and
resource elements used to carry demodulation reference signals, an example in which m
resource elements in the resource element group are m consecutive resource elements is used.
Actually, the m resource elements in the resource element group may be constituted by m
resource elements scattered at different locations in entire bandwidth.

[0218] For example, a resource element is an RE, and m = 4. For a location relationship
between REs carrying data and REs carrying demodulation reference signals in the entire
bandwidth, refer to FIG. 13 or FIG. 14. In this case, one resource element group may include
four REs used to carry data. The four REs used to carry data may be constituted by m
consecutive REs among all REs in the entire bandwidth that are used to carry data.

[0219] In this embodiment of the present invention, for ease of providing an example,
when a resource element group includes only resource elements used to carry data, an
example in which m resource elements in the resource element group are m consecutive
resource elements among all resource elements used to carry data is used. Actually, the m
resource elements in the resource element group may be constituted by m resource elements
scattered at different locations in all the resource elements used to carry data.

[0220] It should be noted that, in this embodiment of the present invention, the location
relationship, shown in FIG. 11 to FIG. 14, between the resource elements carrying data and
the resource elements carrying demodulation reference signals is merely an example for
description, and should not be construed as a limitation on the present invention.

[0221] Specifically, in specific implementation of step 1001, values of k and m may be
first determined. Each group of values of k and m may be corresponding to a configuration

policy. The configuration policy may be used to determine location distribution of k resource
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element groups in frequency domain.

[0222] 1002. Transmit the uplink control signal on the resource used by the terminal to
send the uplink control signal.

[0223] This embodiment of the present invention may be performed by a base station or
the terminal. If this embodiment of the present invention is performed by the base station, in
specific implementation, step 1002 is: receiving, by the base station, the uplink control signal
on the resource used by the terminal to send the uplink control signal. If this embodiment of
the present invention is performed by the terminal, in specific implementation, step 1002 is:
sending, by the terminal, the uplink control signal on the resource used by the terminal to
send the uplink control signal.

[0224] According to the method provided in this embodiment of the present invention,
resources that are used by different terminals to send uplink control signals and that are
determined by the base station may include a same quantity or different quantities of resource
element groups, and the resource element groups may include a same quantity or different
quantities of resources. Compared with that in the prior art, resource scheduling is more
flexible. In addition, when total resources included in an uplink control region remain
unchanged, the base station may allocate, to more terminals, a resource used to send an
uplink control signal, so as to more easily meet a requirement of a 5G communications
system.

[0225] Optionally, the k resource element groups are nonconsecutive in frequency
domain. According to this optional method, a network system can obtain a frequency
diversity gain, so as to improve transmission reliability.

[0226] Preferably, the k resource element groups are evenly distributed in the entire
bandwidth. For example, as shown in FIG. 15, one rectangular block in FIG. 15 indicates one
resource element group. If k = 4, all resource element groups numbered i may be one
resource, where i is 1, 2, or 3,

[0227] Specifically, a value of a quantity k of resource element groups included in one
resource, and a value of a quantity m of resource elements included in a resource element
group may be determined in any one of the following manner 1 to manner 3.

[0228] Manner 1: Determine the values based on content of the uplink control signal.
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[0229]  The content of the uplink control signal includes one or more of the following
content: information used to indicate whether downlink data transmission is correct or
incorrect, downlink channel state information, and an uplink scheduling request.

[0230] Sioeciﬁcally, the value of k may be determined based on a quantity of bits of the
content of the uplink control signal. The value of k increases as the quantity of bits of the
content of the uplink control signal increases. For example, when the content of the uplink
control signal is the information used to indicate whether downlink data transmission is
correct or incorrect, if the quantity of bits of the content of the uplink control signal is 1, it
may be determined that k is 1; or when the content of the uplink control signal is the
downlink channel state information, if a quantity of bits of the downlink channel state
information is 20, it may be determined that k is 3.

[0231] When the content of the uplink control signal includes a plurality of types of
content among the information used to indicate whether downlink data transmission is correct
or incorrect, the downlink channel state information, and the uplink scheduling request, the
value of k may be determined based on a quantity of types of content included in the content
of the uplink control signal. For example, if the content of the uplink control signal includes
two types of content, it may be determined that k is 4.

[0232] In addition, the value of m may be determined based on the content of the uplink
control signal. For example, when the content of the uplink control signal is the information
used to indicate whether downlink data transmission is correct or incorrect, it may be
determined that m is 4; or when the content of the uplink control signal is the downlink
channel state information, it may be determined that m is 8.

[0233] Specifically, values of k and m that are corresponding to different content of the
uplink control signal may be preset in the base station.

[0234] The values of k and m are determined based on the content of the uplink control
signal, so as to dynamically adapt to different content of the uplink control signal. Compared
with fixed values of k and m, this can avoid resource waste when the quantity of bits of the
content of the uplink control signal is relatively small, and also ensure transmission reliability
of the uplink control signal when the content of the uplink control signal has a relatively large

quantity of bits.
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[0235] Manner 2: Determine the values based on a service type of downlink data
corresponding to the uplink control signal.

[0236] The service type of the downlink data corresponding to the uplink control signal
includes one or more of the following service types: a mobile broadband service type, a low
delay service type, a high reliability service type, and an Internet of Things service type.
[0237] Specifically, the values of k and m may be determined based on a service
requirement of the service type of the downlink data corresponding to the uplink control
signal. For example, when the service type of the downlink data corresponding to the uplink
control signal is a high reliability service, a determined value of k may be relatively large, for
example, k = 4; and a determined value of m may be relatively small, for example, m = 4.
When the service type of the downlink data corresponding to the uplink control signal is an
Internet of Things service, a determined value of k may be relatively small, for example, k =
1; and a determined value of m may be relatively large, for example, m = 8.

[0238] The values of k and m are determined based on the service type of the downlink
data corresponding to the uplink control signal, so as to better adapt to service requirements
of different service types.

[0239] Manner 3: Determine the values based on uplink channel quality.

[0240] Specifically, when uplink control channel quality is improved, a determined value
of k may decrease, and a determined value of m may increase. When uplink control channel
quality deteriorates, to ensure correct transmission of the uplink control signal, a determined
value of k may increase, and a determined value of m may decrease.

[0241] The values of k and m are determined based on the uplink channel quality, so as to
avoid resource waste as far as possible while ensuring transmission reliability.

[0242] Optionally, before step 1002, the method may further include: determining, based
on a value of m corresponding to the resource used by the terminal to send the uplink control
signal, a codeword corresponding to the resource used by the terminal to send the uplink
control signal. In this case, step 1002 may include: transmitting the uplink control signal, on
the resource used by the terminal to send the uplink control signal, by using the codeword
corresponding to the resource used by the terminal to send the uplink control signal.

[0243] Specifically, a codeword length is equal to the value of m. A codeword group may
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be determined based on the value of m. Any two codewords in the codeword group are
orthogonal codes, and a length of any codeword in the codeword group is the same as the
value of m. One codeword is selected from the codeword group as the codeword
corresponding to the resource used by the terminal to send the uplink control signal.
[0244] For example, when m = 4, a codeword group is determined based on the value of
m, a length of a codeword in the determined codeword group is 4, and one codeword is
selected from the determined codeword group as the codeword corresponding to the resource
used by the terminal to send the uplink control signal.
[0245] In this case, one resource element group may be multiplexed by using m/x
codewords, where x is a quantity of resource elements that are used to carry demodulation
reference signals for demodulating data carried in the resource element group. For example,
when m = 4 and x = 2, a codeword group corresponding to two resource elements used to
carry demodulation reference signals may include [+1 +1] and [+1 —1], and a codeword group
corresponding to the resource element group may include [+1 +1 +1 +1] and [+1 -1 +1 —1].
[0246]  The uplink control signal is transmitted by using an orthogonal code, so as to
transmit a plurality of uplink control signals on a same time domain resource, frequency
domain resource, and antenna port, without causing mutual interference. This helps improve a
system capacity, to transmit more uplink control signals.
[0247] Optionally, before the transmitting the uplink control signal, on the resource used
by the terminal to send the uplink control signal, by using the codeword corresponding to the
resource used by the terminal to send the uplink control signal, the method may further
include:

determining, based on one or more of the resource used by the terminal to send the
uplink control signal, the content of the uplink control signal, the service type of the
downlink data corresponding to the uplink control signal, and control signaling of the
downlink data corresponding to the uplink control signal, an antenna port corresponding to
the resource used by the terminal to send the uplink control signal; and the transmitting the
uplink control signal, on the resource used by the terminal to send the uplink control signal,
by using the codeword corresponding to the resource used by the terminal to send the uplink

control signal includes: transmitting the uplink control signal, on the resource used by the
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terminal to send the uplink control signal, by using the codeword and the antenna port that are
corresponding to the resource used by the terminal to send the uplink control signal.

[0248] For example, the antenna port corresponding to the resource used by the terminal
to send the uplink control signal may be determined based on the content of the uplink
control signal to be sent by the terminal. For example, when the uplink control signal is the
information used to indicate whether downlink data transmission is correct or incorrect, the
antenna port corresponding to the resource used by the terminal to send the uplink control
signal may be an antenna port 0; when the uplink control signal is the downlink channel state
information, the antenna port corresponding to the resource used by the terminal to send the
uplink control signal may be an antenna port 1; or when the uplink control signal is the uplink
scheduling request, the antenna port corresponding to the resource used by the terminal to
send the uplink control signal may be an antenna port 2.

[0249] The descriptions herein are merely examples. In specific implementation, there
may be a preset correspondence between the antenna port and one or more of the following
information: the resource used by the terminal to send the uplink control signal, the content of
the uplink control signal, the service type of the downlink data corresponding to the uplink
control signal, and the control signaling of the downlink data corresponding to the uplink
control signal. The base station and the terminal may determine, based on the preset
correspondence, the antenna port corresponding to the resource used by the terminal to send
the uplink control signal.

[0250] The uplink control signal is transmitted, on the resource used by the terminal to
send the uplink control signal, by using the codeword and the antenna port that are
corresponding to the resource used by the terminal to send the uplink control signal. This can
effectively extend the system capacity, to transmit more uplink control signals.

[0251] Optionally, before step 1002, the method may further include: determining, based
on one or more of the resource used by the terminal to send the uplink control signal, the
content of the uplink control signal, the service type of the downlink data corresponding to
the uplink control signal, and control signaling of the downlink data corresponding to the
uplink control signal, an antenna port corresponding to the resource used by the terminal to

send the uplink control signal. In this case, step 1002 includes: transmitting the uplink control
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signal, on the resource used by the terminal to send the uplink control signal, by using the
antenna port corresponding to the resource used by the terminal to send the uplink control
signal.

[0252] The uplink control signal is transmitted, on the resource used by the terminal to
send the uplink control signal, by using the antenna port corresponding to the resource used
by the terminal to send the uplink control signal. This can further extend a system capacity, to
transmit more uplink control signals.

[0253] When this embodiment of the present invention is performed by the base station,
optionally, the method may further include: sending, by the base station, an indication
message to the terminal, where the indication message is used to indicate the values/value of
k and/or m that are/is corresponding to the resource used by the terminal to send the uplink
control signal.

[0254]  The indication message sent by the base station to the terminal is used by the
terminal to determine the resource used by the terminal to send the uplink control signal.
[0255] When this embodiment of the present invention is performed by the terminal,
optionally, before step 1001, the method may further include: receiving, by the terminal, the
indication message sent by the base station; and determining, by the terminal based on the
indication message, a value of a parameter corresponding to the resource used to send the
uplink control signal, where the parameter includes k and/or m. In this case, step 1001 may
specifically include: determining, based on the value of the parameter corresponding to the
resource used by the terminal to send the uplink control signal, the resource used by the
terminal to send the uplink control signal.

[0256] In an implementation, a table of a correspondence between k and m may be
maintained in the terminal. When the indication message includes the value of only k (or m),
the terminal may determine the value of m (or k) based on the value of k (or m) and the
maintained table of a correspondence between k and m; and then determine, based on the
values of k and m, the resource used by the terminal to send the uplink control signal.

[0257] In another implementation, an operation rule may be stored in the terminal.
According to the operation rule, the value of m (or k) may be determined when the value of k

(or m) is known. When the indication message includes the value of only k (or m), the
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terminal may obtain the value of m (or k) through calculation according to the operation rule;
and then determine, based on the values of k and m, the resource used by the terminal to send
the uplink control signal.
[0258]  When this embodiment of the present invention is performed by the terminal,
optionally, if the uplink control signal is the information used to indicate whether downlink
data transmission is correct or incorrect, the method may further include:

performing, by the terminal, channel coding with a rate of 1/k on the information
used to indicate whether downlink data transmission is correct or incorrect, to obtain a bit
sequence with a length of k;

performing, by the terminal, BPSK modulation on the bit sequence with a length
of k, to obtain a modulated symbol sequence with a length of k;

performing, by the terminal, spread spectrum on the modulated symbol sequence
with a length of k by using the codeword, to obtain k sequences with a length of m; and

respectively mapping, by the terminal, the k sequences with a length of m to the k
resource element groups.
[0259] After the foregoing mapping process, the terminal may feed back, to the base
station on the resource, the information used to indicate whether downlink data transmission
is correct or incorrect.
[0260] After the foregoing mapping process, the terminal may feed back, to the base
station on the resource, the information used to indicate whether downlink data transmission
is correct or incorrect. The BPSK modulation can be used to improve anti-interference and
anti-noise performance of the information used to indicate whether downlink data
transmission is correct or incorrect, and reduce a bit error rate.
[0261] Optionally, the information used to indicate whether downlink data transmission is
correct or incorrect may be information obtained by performing an AND operation on a
plurality of pieces of information used to indicate whether downlink data transmission is
correct or incorrect. One piece of information used to indicate whether downlink data
transmission is correct or incorrect is indicated by using 0 or 1. The plurality of pieces of
information used to indicate whether downlink data transmission is correct or incorrect may

be information corresponding to downlink data that is received by the terminal on a plurality
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of antenna ports or in a plurality of subframes/timeslots. In this case, a data amount fed back
by the terminal can be reduced.
[0262] Certainly, the information used to indicate whether downlink data transmission is
correct or incorrect may alternatively be one piece of information used to indicate whether
downlink data transmission is correct or incorrect.
[0263] The foregoing describes the solutions provided in the embodiments of the present
invention mainly from a perspective of a method. It may be understood that, to implement the
foregoing functions, the base station or the terminal in the method embodiments of the
present invention includes corresponding hardware structures and/or software modules for
executing the functions. A person of ordinary skill in the art should easily be aware that units
and algorithm steps in the examples described with reference to the embodiments disclosed in
this specification may be implemented by hardware or a combination of hardware and
computer software. Whether a function is performed by hardware or hardware driven by
computer software depends on particular applications and design constraint conditions of the
technical solutions. A person skilled in the art may use different methods to implement the
described functions for each particular application, but it should not be considered that such
an implementation goes beyond the scope of the present invention.
[0264] In the embodiments of the present invention, functional units of the base station or
the terminal may be divided according to the foregoing method embodiments. For example,
the functional units may be divided according to the functions, or at least two functions may
be integrated in one processing module. The integrated module may be implemented in a
form of hardware, or may be implemented in a form of a software function module. It should
be noted that the unit division in the embodiments of the present invention is an example, is
merely logical function division, and may be other division in actual implementation.
[0265] When the integrated unit is used, the following describes a possible schematic
structural diagram of the base station or the terminal in the foregoing method embodiments.
[0266] An embodiment of the present invention further provides a base station 160. As
shown in FIG. 16, the base station 160 includes:

a determining unit 1601, configured to determine a resource used by a terminal to

send an uplink control signal; and
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a sending unit 1602, configured to send indication information to the terminal,
where the indication information is used to indicate the resource; or the indication
information is used to indicate a target parameter, and the target parameter includes at least
one of parameters used by the terminal to determine the resource.

[0267] Optionally, the parameters used to determine the resource include a first parameter
and a second parameter. The first parameter is used to determine a resource group, where the
resource group includes the resource, and the second parameter is used to determine the
resource in the resource group. Alternatively, the first parameter is used to determine a basic
resource index value of the resource, and the second parameter is used to determine an offset
resource index value of the resource.

[0268] Optionally, the target parameter includes the first parameter, and the determining
unit 1601 is specifically configured to: determine the first parameter; determine the second
parameter based on a downlink resource, where the downlink resource includes one or more
of a frequency domain resource of a downlink control signal corresponding to the terminal, a
time domain resource of the downlink control signal, a code domain resource of the downlink
control signal, a port number of the downlink control signal, a frequency domain resource of
downlink data corresponding to the downlink control signal, a time domain resource of the
downlink data corresponding to the downlink control signal, a code domain resource of the
downlink data corresponding to the downlink control signal, and a port number of the
downlink data corresponding to the downlink control signal; and determine, based on the first
parameter and the second parameter, the resource used by the terminal to send the uplink
control signal.

[0269] Optionally, the determining unit 1601 is specifically configured to determine the
second parameter based on a start location or an end location of the downlink resource.

[0270] Optionally, the target parameter includes the second parameter, and the
determining unit 1601 is specifically configured to:

determine the first parameter based on a downlink resource, where the downlink
resource includes one or more of a frequency domain resource of a downlink control signal
corresponding to the terminal, a time domain resource of the downlink control signal, a code

domain resource of the downlink control signal, a port number of the downlink control signal,
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a frequency domain resource of downlink data corresponding to the downlink control signal,
a time domain resource of the downlink data corresponding to the downlink control signal, a
code domain resource of the downlink data corresponding to the downlink control signal, and
a port number of the downlink data corresponding to the downlink control signal; determine
the second parameter; and determine, based on the first parameter and the second parameter,
the resource used by the terminal to send the uplink control signal.
[0271] Optionally, the determining unit 1601 is specifically configured to determine the
first parameter based on a start location or an end location of the downlink resource.
[0272] Optionally, the sending unit 1602 is specifically configured to send, to the
terminal, an RRC message or downlink control signaling that includes the indication
information.
[0273] Optionally, the resource includes k resource element groups, and the resource
element group includes m resource elements, where k is a positive integer, and m is a positive
integer.
[0274] The units in the base station 160 provided in this embodiment of the present
invention are configured to perform the method shown in FIG. 2. Therefore, for a beneficial
effect of the base station 160, refer to the beneficial effect of the method based on FIG. 2.
Details are not described herein again.
[0275] An embodiment of the present invention further provides a terminal 170. As
shown in FIG. 17, the terminal 170 includes:

a receiving unit 1701, configured to receive indication information sent by a base
station; and

a determining unit 1702, configured to: determine, based on the indication
information, a resource used by the terminal to send an uplink control signal; or determine,
based on the indication information, a target parameter, where the target parameter includes at
least one of parameters used to determine the resource.
[0276] Optionally, the parameters used to determine the resource include a first parameter
and a second parameter. The first parameter is used to determine a resource group, where the
resource group includes the resource, and the second parameter is used to determine the

resource in the resource group. Alternatively, the first parameter is used to determine a basic
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resource index value of the resource, and the second parameter is used to determine an offset
resource index value of the resource.
[0277] Optionally, the target parameter includes the first parameter, and the determining
unit 1702 is further configured to:

determine the second parameter based on a downlink resource, where the
downlink resource includes one or more of a frequency domain resource of a downlink
control signal corresponding to the terminal, a time domain resource of the downlink control
signal, a code domain resource of the downlink control signal, a port number of the downlink
control signal, a frequency domain resource of downlink data corresponding to the downlink
control signal, a time domain resource of the downlink data corresponding to the downlink
control signal, a code domain resource of the downlink data corresponding to the downlink
control signal, and a port number of the downlink data corresponding to the downlink control
signal.
[0278] Optionally, the determining unit 1702 is specifically configured to determine the
second parameter based on a start location or an end location of the downlink resource.
[0279] Optionally, the target parameter includes the second parameter, and the
determining unit 1702 is further configured to:

determine the first parameter based on a downlink resource, where the downlink
resource includes one or more of a frequency domain resource of a downlink control signal
corresponding to the terminal, a time domain resource of the downlink control signal, a code
domain resource of the downlink control signal, a port number of the downlink control signal,
a frequency domain resource of downlink data corresponding to the downlink control signal,
a time domain resource of the downlink data corresponding to the downlink control signal, a
code domain resource of the downlink data corresponding to the downlink control signal, and
a port number of the downlink data corresponding to the downlink control signal.
[0280]  Optionally, the determining unit 1702 is specifically configured to determine the
first parameter based on a start location or an end location of the downlink resource.
[0281] Optionally, the determining unit 1702 is further configured to determine the
resource based on the target parameter and the second parameter.

[0282] Optionally, the determining unit 1702 is further configured to determine the
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resource based on the target parameter and the first parameter.

[0283] Optionally, the resource includes k resource element groups, and the resource
element group includes m resource elements, where k is a positive integer, and m is a positive
integer.

[0284] Optionally, the uplink control signal is information used to indicate whether
downlink data transmission is correct or incorrect. As shown in FIG. 17, the terminal further
includes an execution unit 1703. The execution unit 1703 is configured to: determine, based
on a value of m, a codeword corresponding to the resource; perform channel coding with a
rate of 1/k on the information used to indicate whether downlink data transmission is correct
or incorrect, to obtain a bit sequence with a length of k; perform BPSK modulation on the bit
sequence with a length of k, to obtain a modulated symbol sequence with a length of k;
perform spread spectrum on the modulated symbol sequence with a length of k by using the
codeword, to obtain k sequences with a length of m; and respectively map the k sequences
with a length of m to the k resource element groups in the resource.

[0285] Optionally, the information used to indicate whether downlink data transmission is
correct or incorrect is information obtained by performing an AND operation on a plurality of
pieces of information used to indicate whether downlink data transmission is correct or
incorrect.

[0286] The units in the terminal 170 provided in this embodiment of the present invention
are configured to perform the method shown in FIG. 2. Therefore, for a beneficial effect of
the terminal 170, refer to the beneficial effect of the method based on FIG. 2. Details are not
described herein again.

[0287] An embodiment of the present invention further provides an uplink control signal
transmission apparatus 180. The apparatus 180 may be a base station or a terminal. As shown
in FIG. 18 or FIG. 19, the apparatus 180 includes:

a determining unit 1801, configured to determine, based on a downlink resource, a
resource used by a terminal to send an uplink control signal, where the downlink resource
includes one or more of a frequency domain resource of a downlink control signal
corresponding to the terminal, a time domain resource of the downlink control signal, a code

domain resource of the downlink control signal, a port number of the downlink control signal,
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a frequency domain resource of downlink data corresponding to the downlink control signal,
a time domain resource of the downlink data corresponding to the downlink control signal, a
code domain resource of the downlink data corresponding to the downlink control signal, and
a port number of the downlink data corresponding to the downlink control signal; and

a transmission unit 1802, configured to transmit the uplink control signal on the
resource.
[0288] Optionally, the determining unit 1801 is specifically configured to: determine,
based on the downlink resource, a first parameter and a second parameter that are
corresponding to the resource used by the terminal to send the uplink control signal, where
the first parameter corresponding to the resource is used to determine a resource group, where
the resource group includes the resource, and the second parameter corresponding to the
resource is used to determine the resource in the resource group; or the first parameter
corresponding to the resource is used to determine a basic resource index value of the
resource, and the second parameter corresponding to the resource is used to determine an
offset resource index value of the resource; and determine the resource based on the first
parameter and the second parameter that are corresponding to the resource.
[0289] Optionally, the determining unit 1801 is specifically configured to determine,
based on a start location or an end location of the downlink resource, the first parameter and
the second parameter that are corresponding to the resource used by the terminal to send the
uplink control signal.
[0290]  Optionally, the resource includes k resource element groups, and the resource
element group includes m resource elements, where k is a positive integer, and m is a positive
integer.
[0291] Optionally, the apparatus 180 is the terminal, and the transmission unit 1802 is
further configured to receive a downlink control signal and downlink data corresponding to
the downlink control signal that are sent by a base station.
[0292]  Optionally, the uplink control signal is information used to indicate whether
downlink data transmission is correct or incorrect, and the apparatus 180 is the terminal. As
shown in FIG. 19, the apparatus 180 further includes an execution unit 1803. The execution

unit 1803 is configured to: determine, based on a value of m, a codeword corresponding to
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the resource; perform channel coding with a rate of 1/k on the information used to indicate
whether downlink data transmission is correct or incorrect, to obtain a bit sequence with a
length of k; perform BPSK modulation on the bit sequence with a length of k, to obtain a
modulated symbol sequence with a length of k; perform spread spectrum on the modulated
symbol sequence with a length of k by using the codeword, to obtain k sequences with a
length of m; and respectively map the k sequences with a length of m to the k resource
element groups in the resource.

[0293] Optionally, the information used to indicate whether downlink data transmission is
correct or incorrect is information obtained by performing an AND operation on a plurality of
pieces of information used to indicate whether downlink data transmission is correct or
incorrect.

[0294]  The units in the apparatus 180 provided in this embodiment of the present
invention are configured to perform the method shown in FIG. 7. Therefore, for a beneficial
effect of the apparatus 180, refer to the beneficial effect of the method based on FIG. 7.
Details are not described herein again.

[0295] An embodiment of the present invention further provides an uplink control signal
transmission apparatus 200. As shown in FIG. 20 or FIG. 21, the apparatus 200 includes:

a determining unit 2001, configured to determine a resource used by a terminal to
send an uplink control signal, where the resource includes k resource element groups, and the
resource element group includes m resource elements, where k is a positive integer, and m is
a positive integer; and

a transmission unit 2002, configured to transmit the uplink control signal on the
resource.

[0296] Optionally, the k resource element groups are nonconsecutive in frequency
domain.

[0297] Optionally, values of k and m that are corresponding to the resource are
determined based on content of the uplink control signal, and the content of the uplink control
signal includes one or more of the following content: information used to indicate whether
downlink data transmission is correct or incorrect, downlink channel state information, and

an uplink scheduling request. Alternatively, values of k and m that are corresponding to the
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resource are determined based on a service type of downlink data corresponding to the uplink
control signal, and the service type of the downlink data corresponding to the uplink control
signal includes one or more of the following service types: a mobile broadband service type,
a low delay service type, a high reliability service type, and an Internet of Things service type.
Alternatively, values of k and m that are corresponding to the resource are determined based
on uplink channel quality.

[0298] Optionally, the determining unit 2001 is further configured to determine, based on
a value of m corresponding to the resource, a codeword corresponding to the resource; and
the transmission unit 2002 is specifically configured to transmit the uplink control signal on
the resource by using the codeword corresponding to the resource.

[0299] Optionally, the determining unit 2001 is further configured to determine, based on
one or more of the resource, the content of the uplink control signal, the service type of the
downlink data corresponding to the uplink control signal, and control signaling of the
downlink data corresponding to the uplink control signal, an antenna port corresponding to
the resource; and the transmission unit 2002 is specifically configured to transmit the uplink
control signal on the resource by using the antenna port corresponding to the resource.

[0300] Optionally, the determining unit 2001 is further configured to determine, based on
one or more of the resource, the content of the uplink control signal, the service type of the
downlink data corresponding to the uplink control signal, and control signaling of the
downlink data corresponding to the uplink control signal, an antenna port corresponding to
the resource; and the transmission unit 2002 is specifically configured to transmit the uplink
control signal on the resource by using the codeword and the antenna port that are
corresponding to the resource.

[0301] Optionally, in the resource element group, a ratio of a quantity of resource
elements used to carry data to a quantity of resource elements used to carry demodulation
reference signals is 2:1; or a ratio of a quantity of resource elements included in the resource
element group to a quantity of resource elements that are used to carry demodulation
reference signals and that are corresponding to the resource element group is 2:1.

[0302]  Optionally, the apparatus 200 is a base station, and the transmission unit 2002 is

further configured to send an indication message to the terminal, where the indication
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message is used to indicate the values/value of k and/or m that are/is corresponding to the
resource.

[0303] Optionally, the apparatus 200 is the terminal, and the transmission unit 2002 is
further configured to receive an indication message sent by a base station. The determining
unit 2001 is further configured to determine, based on the indication message, a value of a
parameter corresponding to the resource used to send the uplink control signal, where the
parameter includes k and/or m. The determining unit 2001 is specifically configured to
determine the resource based on the value of the parameter corresponding to the resource.
[0304] Optionally, the uplink control signal is information used to indicate whether
downlink data transmission is correct or incorrect, and the apparatus 200 is the terminal. As
shown in FIG. 21, the apparatus 200 further includes an execution unit 2003. The execution
unit 2003 is configured to: determine, based on a value of m, a codeword corresponding to
the resource; perform channel coding with a rate of 1/k on the information used to indicate
whether downlink data transmission is correct or incorrect, to obtain a bit sequence with a
length of k; perform BPSK modulation on the bit sequence with a length of k, to obtain a
modulated symbol sequence with a length of k; perform spread spectrum on the modulated
symbol sequence with a length of k by using the codeword, to obtain k sequences with a
length of m; and respectively map the k sequences with a length of m to the k resource
element groups in the resource.

[0305] Optionally, the information used to indicate whether downlink data transmission is
correct or incorrect is information obtained by performing an AND operation on a plurality of
pieces of information used to indicate whether downlink data transmission is correct or
incorrect.

[0306] The units in the apparatus 200 provided in this embodiment of the present
invention are configured to perform the method shown in FIG. 10. Therefore, for a beneficial
effect of the apparatus 200, refer to the beneficial effect of the method based on FIG. 10.
Details are not described herein again.

[0307]  An embodiment of the present invention further provides an apparatus 220. As
shown in FIG. 22, the apparatus 220 includes a processor 2201, a communications interface

2202, a memory 2203, and a bus 2204.
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[0308] The processor 2201, the communications interface 2202, and the memory 2203
are connected by using the bus 2204. The bus may be a peripheral component interconnect
(peripheral component interconnect, PCI) bus, an extended industry standard architecture
(extended industry standard architecture, EISA) bus, or the like. The bus 2204 may be
classified into an address bus, a data bus, a control bus, and the like. For ease of
representation, only one bold line is used to represent the bus in FIG. 22, but this does not
mean that there is only one bus or only one type of bus.

[0309] The processor 2201 may be a central processing unit (central processing unit,
CPU), a general-purpose processor, a digital signal processor (digital signal processor, DSP),
an application-specific integrated circuit (application-specific integrated circuit, ASIC), a
field programmable gate array (field programmable gate array, FPGA) or another
programmable logic device, a transistor logic device, a hardware component, or any
combination thereof. The processor may implement or execute various example logical
blocks, modules, and circuits described with reference to content disclosed in the present
invention. Alternatively, the processor may be a combination implementing a computing
function, for example, a combination of one or more microprocessors, or a combination of the
DSP and a microprocessor.

[0310] The memory 2203 may store a computer-executable instruction used by the
processor 2201 to perform a corresponding action. Specifically, the memory 2203 may be a
memory, a register, a hard disk, a removable hard disk, a compact disc read-only memory
(compact disc ROM, CD-ROM), or any well-known storage medium in another form in the
art. The memory may be a random access memory (random access memory, RAM), a flash
memory, a read-only memory (read-only memory, ROM), an erasable programmable
read-only memory (erasable programmable ROM, EPROM), an electrically erasable
programmable read-only memory (electrically EPROM, EEPROM), or the like.

[0311] The apparatus 220 may be a base station, a terminal, or an uplink control signal
transmission apparatus.

[0312] Specifically, in a case, the apparatus 220 may be configured to perform step 201
and step 202 in the method shown in FIG. 2. In this case, the apparatus 220 is a base station,

the processor 2201 may perform an action performed by the determining unit 1601, and the
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communications interface 2202 may perform an action performed by the sending unit 1602.
[0313] In a case, the apparatus 220 may be configured to perform step 202 and step 203
in the method shown in FIG. 2. In this case, the apparatus 220 is a terminal, the processor
2201 may perform actions performed by the determining unit 1702 and the execution unit
1703, and the communications interface 2202 may perform an action performed by the
receiving unit 1701,

[0314] In a case, the apparatus 220 may be configured to perform the method shown in
FIG. 7. In this case, when the apparatus 220 is a base station, the processor 2201 may perform
an action performed by the determining unit 1801, and the communications interface 2202
may perform an action performed by the transmission unit 1802. Alternatively, when the
apparatus 220 is a terminal, the processor 2201 may perform actions performed by the
determining unit 1801 and the execution unit 1803, and the communications interface 2202
may perform an action performed by the transmission unit 1802.

[0315] In another case, the apparatus 220 may be configured to perform the method
shown in FIG. 10. In this case, when the apparatus 220 is a base station, the processor 2201
may perform an action performed by the determining unit 2001, and the communications
interface 2202 may perform an action performed by the transmission unit 2002. Alternatively,
when the apparatus 220 is a terminal, the processor 2201 may perform actions performed by
the determining unit 2001 and the execution unit 2003, and the communications interface
2202 may perform an action performed by the transmission unit 2002.

[0316] Method or algorithm steps described with reference to the content disclosed in the
present invention may be implemented by hardware, or may be implemented by a processor
by executing a software instruction. The software instruction may include a corresponding
software module. The software module may be stored in a storage medium. An example
storage medium is coupled to a processor, so that the processor can read information from the
storage medium and write information into the storage medium. Certainly, the storage
medium may alternatively be a component of the processor. The processor and the storage
medium may be located in a storage device.

[0317] A person skilled in the art should be able to be aware that in the foregoing one or

more examples, functions described in the present invention may be implemented by
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hardware, software, firmware, or any combination thereof. When the functions are
implemented by software, the functions may be stored in a computer-readable medium or
transmitted as one or more instructions or code in the computer-readable medium. The
computer-readable medium includes a computer storage medium and a communications
medium, where the communications medium includes any medium that enables a computer
program to be transmitted from one place to another. The storage medium may be any
available medium accessible to a general-purpose or special-purpose computer.

[0318] The objectives, technical solutions, and beneficial effects of the present invention
are further described in detail in the foregoing specific implementations. It should be
understood that the foregoing descriptions are merely specific implementations of the present
invention, but are not intended to limit the protection scope of the present invention. Any
modification, equivalent replacement, or improvement made based on the technical solutions

of the present invention shall fall within the protection scope of the present invention.
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What is claimed is:

1. Aresource indication method, comprising:

determining, by a base station, a resource used by a terminal to send an uplink control
signal; and

sending, by the base station, indication information to the terminal, wherein the
indication information is used to indicate the resource; or the indication information is used to
indicate a target parameter, and the target parameter comprises at least one of parameters used
by the terminal to determine the resource, and

wherein the parameters used to determine the resource comprise a first parameter and a
second parameter, wherein the target parameter comprises the first parameter or the second
parameter,

wherein the determining, by a base station, a resource used by a terminal to send an
uplink control signal comprises:

determining, by the base station, the first parameter or the second parameter;

determining, by the base station, one of the first parameter or the second parameter other
than the target parameter based on a downlink resource; and

determining, by the base station based on the first parameter and the second parameter,
the resource used by the terminal to send the uplink control signal.

2. The method according to claim 1, wherein the first parameter is used to determine a
resource group, wherein the resource group comprises the resource, and the second parameter
is used to determine the resource in the resource group; or the first parameter is used to
determine a basic resource index value of the resource, and the second parameter is used to
determine an offset resource index value of the resource.

3. The method according to claim 2, wherein the downlink resource comprises one or
more of a frequency domain resource of a downlink control signal comresponding to the
terminal, a time domain resource of the downlink control signal, a code domain resource of

the downlink control signal, a port number of the downlink control signal, a frequency
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domain resource of downlink data corresponding to the downlink control signal, a time
domain resource of the downlink data corresponding to the downlink control signal, a code
domain resource of the downlink data corresponding to the downlink control signal, and a
port number of the downlink data corresponding to the downlink control signal.

4. The method according to claim 3, wherein the determining, by the base station, one of
the first parameter or the second parameter other than the target parameter based on a
downlink resource comprises:

determining, by the base station, one of the first parameter or the second parameter other
than the target parameter based on a start location or an end location of the downlink
resource.

5. The method according to any one of claims 1 to 4, wherein the sending, by the base
station, indication information to the terminal comprises:

sending, by the base station to the terminal, a radio resource control RRC message or
downlink control signaling that comprises the indication information.

6. The method according to any one of claims 1 to 5, wherein the resource comprises k
resource element groups, and the resource element group comprises m resource elements,
wherein k is a positive integer, and m is a positive integer.

7. A resource indication method, comprising:

receiving, by a terminal, indication information sent by a base station; and

determining, by the terminal based on the indication information, a resource used by the
terminal to send an uplink control signal; or determining, by the terminal based on the
indication information, a target parameter, wherein the target parameter comprises at least
one of parameters used to determine a resource used by the terminal to send an uplink control
signal,

wherein the parameters used to determine the resource comprise a first parameter and a
second parameter, wherein the target parameter comprises the first parameter or the second
parameter,

wherein one of the first parameter or the second parameter is indicated by the base
station, and

the other of the first parameter or the second parameter is determined based on a
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downlink resource.

8. The method according to claim 7, wherein the first parameter is used to determine a
resource group, wherein the resource group comprises the resource, and the second parameter
is used to determine the resource in the resource group; or the first parameter is used to
determine a basic resource index value of the resource, and the second parameter is used to
determine an offset resource index value of the resource.

9. The method according to claim 8, wherein the downlink resource comprises one or
more of a frequency domain resource of a downlink control signal comresponding to the
terminal, a time domain resource of the downlink control signal, a code domain resource of
the downlink control signal, a port number of the downlink control signal, a frequency
domain resource of downlink data corresponding to the downlink control signal, a time
domain resource of the downlink data corresponding to the downlink control signal, a code
domain resource of the downlink data corresponding to the downlink control signal, and a
port number of the downlink data corresponding to the downlink control signal.

10. The method according to claim 9, wherein the other of the first parameter or the
second parameter is determined based on a downlink resource comprises:

the other of the first parameter or the second parameter is determined based on a start
location or an end location of the downlink resource.

11. The method according to claim 10, wherein the resource comprises k resource
element groups, and the resource element group comprises m resource elements, wherein k is
a positive integer, and m is a positive integer.

12. The method according to claim 11, wherein the uplink control signal is information
used to indicate whether downlink data transmission is correct or incorrect.

13. The method according to any one of claims 7 to 12, wherein receiving, by a terminal,
indication information sent by a base station comprises:

receiving, by a terminal, a radio resource control RRC message or downlink control
signaling that comprises the indication information.

14. The method according to claim 13, wherein the method further comprises:

determining, by the terminal based on a value of m, a codeword corresponding to the

résource;
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performing, by the terminal, channel coding with a rate of 1/k on the information used to
indicate whether downlink data transmission is correct or incorrect, to obtain a bit sequence
with a length of k;

performing, by the terminal, binary phase shift keying BPSK modulation on the bit
sequence with a length of k, to obtain a modulated symbol sequence with a length of k;

performing, by the terminal, spread spectrum on the modulated symbol sequence with a
Iength of k by using the codeword, to obtain k sequences with a length of m; and

respectively mapping, by the terminal, the k sequences with a length of m to the k
resource clement groups in the resource.

15. The method according to claim 14, wherein the information used to indicate whether
downlink data transmission is correct or incorrect is information obtained by performing an
AND operation on a plurality of pieces of information used to indicate whether downlink data
transmission is correct or incorrect.

16. A base station, comprising a processor, a memory, a bus, and a communications
interface, wherein

the memory is configured to store a computer-executable instruction, the processor and
the memory are connected by using the bus, and the processor performs, based on the
computer-executable instruction stored in the memory, the resource indication method
according to any one of claims 1 to 6.

17. A terminal, comprising a processor, a memory, a bus, and a communications
interface, wherein

the memory is configured to store a computer-executable instruction, the processor and
the memory are connected by using the bus, and the processor performs, based on the
computer-executable instruction stored in the memory, the resource indication method

according to any one of claims 7 to 15.
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