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ABSTRACT

A control information sending/receiving method and device are disclosed, to implement
indicating a time-frequency location of a control channel to a terminal device in a 5G NR
system or a future evolved LTE system. The method includes: receiving, by a terminal device,
broadcast information; determining, from at least two predefined time-domain locations, a
time-domain location of a broadcast channel carrying the broadcast information; determining
a time-domain location of a control channel based on the time-domain location of the
broadcast channel; and performing control channel detection in the determined time-domain

location of the control channel.
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CONTROL INFORMATION SENDING/RECEIVING METHOD

AND DEVICE

[0001] This application claims priority to Chinese Patent Application No.
201710687956.7, filed with the Chinese Patent Office on August 11, 2017 and entitled
"CONTROL INFORMATION SENDING/RECEIVING METHOD AND DEVICE".

TECHNICAL FIELD

[0002] This application relates to the field of communications technologies, and in

particular, to a method and device of sending/receiving control information.

BACKGROUND

[0003] In an existing Long Term Evolution (LTE) system, a network device indicates a
time-frequency location of a control channel to a terminal device by using broadcast
information, and then the terminal device performs control channel detection in the
time-frequency location of the control channel. The broadcast information carries two pieces
of information used to indicate, respectively, a time-domain location and a frequency-domain
location of the control channel. The control channel is a resource used for control channel
transmission.

[0004] So far, a technical solution for indicating a time-frequency location of a control
channel to a terminal device by a network device has not been defined for a future 5%
generation (5SG) new radio (NR) system or a future evolved LTE system. If the technical
solution for indicating a time-frequency location of a control channel to a terminal device by
a network device in the existing LTE system is still used, in the 5G NR system or the future
evolved LTE system, signaling overheads of the two pieces of information used for indicating
the time-domain location and the frequency-domain location of the control channel are

relatively high because there may be a plurality of schemes for configuring the
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time-frequency location of the control channel in one subframe. As a result, signaling
overheads of the broadcast information are relatively high.

[0005] To sum up, a technical solution for indicating a time-frequency location of a
control channel to a terminal device by a network device needs to be urgently designed for

the future 5G NR system or the future evolved LTE system.

SUMMARY

[0006] Embodiments of this application provide a control information sending/receiving
method and device, to implement that a network device indicates a time-frequency location of
a control channel to a terminal device in a 5G NR system or a future evolved LTE system,
and thereby implement that the terminal device performs control channel detection in the
time-frequency location of the control channel.

[0007] According to a first aspect, an embodiment of this application provides a control
information receiving method, including: receiving broadcast information; determining, from
at least two predefined time-domain locations, a time-domain location of a broadcast channel
carrying the broadcast information; determining a time-domain location of a control channel
based on the time-domain location of the broadcast channel; and performing control channel
detection in the time-domain location of the control channel.

[0008] The at least two predefined time-domain locations are time-domain locations
possibly occupied by the broadcast channel within one subframe. The time-domain location
of the broadcast channel is a location relative to a timeslot boundary, and there may be at
least two time-domain locations for the broadcast channel in one timeslot. The time-domain
location of the control channel is a location relative to the timeslot boundary.

[0009] According to the method, it can be implemented that a network device indicates a
time-frequency location of a control channel to a terminal device in a 5G NR system or a
future evolved LTE system, so that the terminal device performs control channel detection in
the time-frequency location of the control channel. Compared with a technical solution that a
network device indicates a time-frequency location of a control channel to a terminal device

in an existing LTE system, this method can reduce signaling overheads for indicating a
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time-domain location of a control channel, thereby reducing signaling overheads of broadcast
information.

[0010] Correspondingly, there are a plurality of methods for determining the time-domain
location of the control channel based on the time-domain location of the broadcast channel.
The following uses two of the plurality of methods as examples for description.

[0011] A first method is specifically: determining an offset based on the time-domain
location of the broadcast channel, and determining the time-domain location of the control
channel based on the offset.

[0012] By using the first method, the terminal device may determine the time-domain
location of the control channel based on the time-domain location of the broadcast channel
and the offset corresponding to the time-domain location of the broadcast channel, and the
broadcast information does not need to carry information used for indicating the time-domain
location of the control channel, thereby reducing the signaling overheads of the broadcast
information.

[0013] A second method is specifically: determining the time-domain location of the
control channel based on a correspondence between the time-domain location of the
broadcast channel and the time-domain location of the control channel.

[0014] By using the second method, the terminal device may determine the time-domain
location of the control channel based on the time-domain location of the broadcast channel
and a preset correspondence between the time-domain location of the broadcast channel and
the time-domain location of the control channel, and the broadcast information does not need
to carry information used for indicating the time-domain location of the control channel,
thereby reducing the signaling overheads of the broadcast information.

[0015] In a possible implementation, preconfiguration of the time-domain location of the
broadcast channel and the time-domain location of the control channel is not randomly
performed. One of the following options needs to be true between a time-domain location of
any broadcast channel and a time-domain location, determined based on the time-domain
location of the broadcast channel, of a control channel:

[0016] First option: The time-domain location of the control channel is orthogonal to a

time-domain location of the broadcast channel and a synchronization signal corresponding to
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the broadcast channel.

[0017] Second option: The time-domain location of the control channel is the same or
partially the same as a time-domain location of the broadcast channel and a synchronization
signal corresponding to the broadcast channel.

[0018] Third option: A portion of the time-domain location of the control channel is
orthogonal to a time-domain location of the broadcast channel and a synchronization signal
corresponding to the broadcast channel, and the other portion of the time-domain location of
the control channel is the same or partially the same as the time-domain location of the
broadcast channel and the synchronization signal corresponding to the broadcast channel.
[0019] In a possible implementation, after the broadcast information is received, the
time-domain location of the control channel is determined based on the time-domain location
of the broadcast channel and a subcarrier width used by a resource in which the control
channel is located, where the received broadcast information includes information used to
indicate the subcarrier width used by the resource in which the control channel is located.
[0020] In this way, the terminal device may determine the time-domain location of the
control channel based on the time-domain location of the broadcast channel and the
subcarrier width used by the resource in which the control channel is located, and the
broadcast information does not need to carry information used for indicating the time-domain
location of the control channel, thereby reducing the signaling overheads of the broadcast
information.

[0021] In a possible implementation, the time-domain location of the control channel is
determined from a time-domain resource set based on the time-domain location of the
broadcast channel, where the broadcast information includes indication information used for
indicating the time-domain resource set of a control channel.

[0022] In this way, the terminal device may determine the time-domain location of the
control channel from the time-domain resource set based on the time-domain location of the
broadcast channel, and the broadcast information does not need to carry information used for
indicating the time-domain location of the control channel, thereby reducing the signaling
overheads of the broadcast information.

[0023] In a possible implementation, a reference signal of the broadcast channel is QCL
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with a reference signal of the control channel, and/or the reference signal of the broadcast
channel is QCL with a synchronization signal of the control channel.

[0024] In a possible implementation, system information is received, where the system
imformation includes a time-frequency resource of another control channel different from the
control channel.

[0025] According to a second aspect, an embodiment of this application provides a
control information sending method, including: sending broadcast information, and sending a
control channel to a terminal device in a time-domain location of the control channel. The
time-domain location of the control channel is a location relative to a timeslot boundary, the
time-domain location of the control channel is determined based on a time-domain location of
a broadcast channel carrying the broadcast information, and the time-domain location of the
broadcast channel is a location relative to the timeslot boundary.

[0026] According to the method, it can be implemented that a network device indicates a
time-frequency location of a control channel to a terminal device in a 5G NR system or a
future evolved LTE system, so that the terminal device performs control channel detection in
the time-frequency location of the control channel. Compared with a technical solution that a
network device indicates a time-frequency location of a control channel to a terminal device
in an existing LTE system, this method can reduce signaling overheads for indicating a
time-domain location of a control channel, thereby reducing signaling overheads of broadcast
information.

[0027] In a possible implementation, preconfiguration of the time-domain location of the
broadcast channel and the time-domain location of the control channel is not randomly
performed. One of the following options needs to be true between a time-domain location of
any broadcast channel and a time-domain location, determined based on the time-domain
location of the broadcast channel, of a control channel: The time-domain location of the
control channel is orthogonal to a time-domain location of the broadcast channel and a
synchronization signal corresponding to the broadcast channel; the time-domain location of
the control channel is the same or partially the same as a time-domain location of the
broadcast channel and a synchronization signal corresponding to the broadcast channel; and a

portion of the time-domain location of the control channel is orthogonal to a time-domain
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location of the broadcast channel and a synchronization signal corresponding to the broadcast
channel, and the other portion of the time-domain location of the control channel is the same
or partially the same as a time-domain location of the broadcast channel and the
synchronization signal corresponding to the broadcast channel.

[0028] In a possible implementation, the broadcast information includes information used
for indicating a subcarrier width used by a resource in which the control channel is located.
That the time-domain location of the control channel is determined based on the time-domain
location of the broadcast channel carrying the broadcast information is specifically that the
time-domain location of the control channel is determined based on the time-domain location
of the broadcast channel carrying the broadcast information and based on the subcarrier width
used by the resource in which the control channel is located.

[0029] In a possible implementation, the broadcast information includes indication
information used for indicating a time-domain resource set of a control channel.

[0030] In a possible implementation, a reference signal of the broadcast channel is QCL
with a reference signal of the control channel, and/or the reference signal of the broadcast
channel is QCL with a synchronization signal of the control channel.

10031] In a possible implementation, system information is sent to the terminal device,
where the system information includes a time-frequency resource of another control channel
different from the control channel.

[0032] According to a third aspect, an embodiment of this application provides a control
information receiving apparatus. The apparatus may be a terminal device, or may be a chip
inside a terminal device. The apparatus may include a processing unit and a transceiver unit.
When the apparatus is a terminal device, the processing unit may be a processor, and the
transceiver unit may be a transceiver. The terminal device may further include a storage umit,
and the storage unit may be a memory. The storage unit is configured to store an instruction,
and the processing unit executes the instruction stored in the storage unit, so that the terminal
device performs the corresponding function in the first aspect. When the apparatus is a chip
inside a terminal device, the processing unit may be a processor, and the transceiver unit may
be an input/output interface, a pin, a circuit, or the like. The processing unit executes an

mstruction stored in a storage unit, so that the terminal device performs the corresponding
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function in the first aspect. The storage unit may be a storage unit (for example, a register or a
cache) inside the chip, or may be a storage unit (for example, a read-only memory or a
random access memory) located outside the chip yet inside the terminal device.

[0033] According to a fourth aspect, an embodiment of this application provides a control
information sending apparatus. The apparatus may be a network device, or may be a chip
inside a network device. The apparatus may include a processing unit and a transceiver unit.
When the apparatus is a network device, the processing unit may be a processor, and the
transceiver unit may be a transceiver. The network device may further include a storage umit,
and the storage unit may be a memory. The storage unit is configured to store an instruction,
and the processing unit executes the instruction stored in the storage unit, so that the network
device performs the corresponding function in the second aspect. When the apparatus is a
chip inside a network device, the processing unit may be a processor, and the transceiver unit
may be an input/output interface, a pin, a circuit, or the like. The processing unit executes an
instruction stored in a storage unit, so that the network device performs the corresponding
function in the second aspect. The storage unit may be a storage umit (for example, a register
or a cache) inside the chip, or may be a storage unit (for example, a read-only memory or a
random access memory) located outside the chip yet inside the network device.

[0034] According to a fifth aspect, an embodiment of this application provides a
computer storage medium. The storage medium stores a software program. When the
software program is read and executed by one or more processors, the method in any one of
the first aspect and the implementations of the first aspect can be implemented, or when the
software program is read and executed by one or more processors, the method in any one of
the second aspect and the implementations of the second aspect can be implemented.

[0035] According to a sixth aspect, an embodiment of this application provides a
computer program product, where the computer program product includes computer program
code. When the computer program code is executed by a communications unit and a
processing unit, or a transceiver and a processor of a communications device (for example, a
terminal device or a network device), the communications device performs the method in any
one of the first aspect and the implementations of the first aspect, or the communications

device performs the method in any one of the second aspect and the implementations of the
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second aspect.

[0036] According to a seventh aspect, an embodiment of this application further provides
a communications system, where the communications system includes a terminal device and
a network device. The terminal device performs the method in any one of the first aspect and
the implementations of the first aspect, and the network device performs the method in any
one of the second aspect and the implementations of the second aspect.

[0037] According to an cighth aspect, a chip system is provided. The chip system
includes a processor, configured to support a terminal device or a network device in
implementing the method described in the foregoing aspects, for example, generating or
processing data and/or information in the method. In a possible design, the chip system
further includes a memory, where the memory is configured to store necessary program
mstructions and data of the terminal device or the network device. The chip system may be

composed of a chip, or may include a chip and another discrete device.

BRIEF DESCRIPTION OF DRAWINGS

[0038] FIG. 1A is a schematic architectural diagram of a subframe in the prior art;

[0039] FIG. 1B is a schematic architectural diagram of a network architecture according
to an embodiment of this application;

[0040] FIG. 2 is a schematic flowchart of a control information sending/recetving method
according to an embodiment of this application;

[0041] FIG. 3 is a schematic architectural diagram of a subframe according to an
embodiment of this application;

[0042] FIG. 4 is a schematic architectural diagram of another subframe according to an
embodiment of this application;

[0043] FIG. 5 is a schematic structural diagram of a terminal device according to an
embodiment of this application;

[0044] FIG. 6 is a schematic structural diagram of another terminal device according to
an embodiment of this application;

[0045] FIG. 7 is a schematic structural diagram of a network device according to an
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embodiment of this application;

[0046] FIG. 8 is a schematic structural diagram of another network device according to
an embodiment of this application; and

[0047] FIG. 9 is a schematic structural diagram of a communications system according to

an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0048] In a 5G NR system or a future evolved LTE system, during control channel
detection, a terminal device needs to leamn a time-frequency location of a control channel. If a
technical solution for indicating a time-frequency location of a control channel to a terminal
device by a network device in an existing LTE system is still used, signaling overheads of
two pieces of information used for indicating a time-domain location and a frequency-domain
location of the control channel are relatively high. As a result, signaling overheads of
broadcast information is relatively high. So far, a technical solution for indicating a
time-frequency location of a control channel to a terminal device by a network device has not
been defined for the 5G NR system or the future evolved LTE system.

[0049] Therefore, embodiments of this application provide a control information
sending/receiving method and device, to implement that a network device indicates a
time-frequency location of a control channel to a terminal device in the SG NR system or the
future evolved LTE system, and therefore the terminal device performs control channel
detection in the time-frequency location of the control channel. Compared with the technical
solution that a network device indicates a time-frequency location of a control channel to a
terminal device in the conventional LTE system, the technical solution provided in the
embodiments of this application can reduce the signaling overheads for indicating a
time-domain location of a control channel, thereby reducing the signaling overheads of
broadcast information. The method and the apparatus are based on a same inventive concept.
Because principles of the method and the apparatus for resolving a problem are similar,
mutual reference may be made between implementation of the apparatus and implementation

of the method, and repeated descriptions are omitted.
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[0050] In the 5G NR system or the future evolved LTE system, one subframe includes a
plurality of symbols, and one subframe may include different quantities of timeslots
depending on different subcarrier widths. A structure of one subframe shown in FIG. 1A is
used as an cxample. Each timeslot includes 14 symbols with numbers 0 to 13. When a
subcarrier width is 15 kHz, the subframe includes one timeslot T1. When the subcarrier width
is 30 kHz, the subframe includes two timeslots T2-1 and T2-2. When the subcarrier width is
60 kHz, the subframe includes four timeslots T3-1 to T3-4. Symbols in a shadowed area of
FIG. 1A may be a time-domain location in which a synchronization signal block is located,
that is, a time-domain location that can be occupied by a broadcast channel. In FIG. 1A, when
the subcarrier width is 30 kHz, the time-domain location of the broadcast channel may be
symbols with numbers 4 to 11 in the timeslot T2-1 and symbols with numbers 2 to 9 in the
timeslot T2-2. Because the broadcast channel may have at least two time-domain locations in
one timeslot, there may be a plurality of schemes for configuring the time-frequency location
of the control channel in one subframe.

[0051] The technical solution provided in the embodiments of this application may be
applicable to a plurality of systems. The system to which the technical solution provided in
the embodiments of this application is applicable may be a non-orthogonal multiple access
(NOMA)-based communications system, such as a sparse code multiple access (SCMA)
system or a low density signature (LDS) system. The SCMA system and the LDS system
may have other names in the field of communications, which are not enumerated herein. The
system to which the technical solution provided in the embodiments of this application is
applicable may be a NOMA-based multi-carrier communications system, for example, a
NOMA system, an orthogonal frequency division multiplexing (OFDM) system, a filter bank
multicarrier (FBMC) system, a generalized frequency division multiplexing (GFDM) system,
or a filtered orthogonal frequency division multiplexing (F-OFDM) system. The system to
which the technical solution provided in the embodiments of this application is applicable
may also be the 5G NR system or the future evolved LTE system. The plurality of systems all
include a terminal device and a network device.

[0052] The technical solution provided in the embodiments of this application is

applicable to a scenario in which control information is transmitted between a terminal device
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and a network device. A schematic diagram of a network architecture shown in FIG. 1B is
used as an example. FIG. 1B includes terminal devices 101 and a network device 102. Only
three terminal devices 101 and one network device 102 are shown in FIG. 1B. In actual
application, there may be one or more terminal devices 101 and one or more network devices
102. The terminal devices 101 arc within a coverage arca of the network device 102. The
network device 102 is used to provide a communications service for the terminal devices 101,
and the terminal devices 101 can receive broadcast information, control information, and the
like that are sent by the network device 102. Arrows shown in FIG. 1B may be used to
indicate uplink transmission or downlink transmission between the terminal devices 101 and
the network device 102.

[0053] In the embodiments of this application, the terminal device may be an access
terminal, a subscriber unit, a subscriber station, a mobile station, a remote station, a remote
terminal, a mobile device, a user terminal, a terminal, a wireless communications device, a
user agent, or a user apparatus. The access terminal may be a cellular phone, a cordless phone,
a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal
digital assistant (PDA), a handheld device or computing device having a wircless
communication function, another processing device connected to a wireless modem, an
i-vehicle device, a wearable device, user equipment in a 5G system, user equipment in a
future evolved public land mobile network (PLMN), or the like. This is not limited in the
embodiments of this application.

[0054] In the embodiments of the present invention, the network device may be a device
configured to communicate with user equipment. The network device may be a base
transceiver station (BTS) in a Global System for Mobile Communications (GSM) system or a
Code Division Multiple Access (CDMA) system, may be a NodeB (NB) in a Wideband Code
Division Multiple Access (WCDMA) system, or may be an evolved NodeB (¢NB or eNodeB)
in an LTE system. Alternatively, the network device may be a wireless controller in a cloud
radio access network (CRAN) scenario, or may be a relay station, an access point, an
in-vehicle device, a wearable device, a network device in a 5G system, a network device in a
future evolved PLMN network, or the like. This is not limited in the embodiments of this

application.
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[0055] The following explains some terms in the embodiments of this application, to help
understanding of a person skilled in the art.

[0056] Symbols in the embodiments of this application may be one or a combination of
the following types of symbols: OFDM symbols, SCMA symbols, F-OFDM symbols,
NOMA symbols, and the like. This is not limited in the embodiments.

[0057] A subframe is a time-frequency resource that occupies an entire system bandwidth
in frequency domain, and has a fixed time length, for example, 1 millisecond, in time domain.
[0058] A timeslot is a basic time-frequency resource unit. One timeslot may include at
least one symbol. For example, one timeslot may include 7 or 14 consecutive OFDM
symbols.

[0059] A subcarrier width is a finest granularity of frequency-domain resources. For
example, in an LTE system, a subcarrier width of one subcarrier may be 15 kilohertz (kHz),
and in a 5G system, a width of one subcarrier may be one of 15 kHz, 30 kHz, and 60 kHz.
[0060] A physical resource block may occupy a frequency-domain resource of P
consecutive subcarriers in frequency domain, and may occupy a time-domain resource of Q
consecutive OFDM symbols in time domain, where both P and Q are natural numbers greater
than or equal to 1. For example, one physical resource block may occupy 12 consecutive
subcarriers in frequency domain and occupy 7 consecutive OFDM symbols in time domain.
For the physical resource block, a value of P may be 12 and a value of Q may be 7; or the
value of P may be 12 and the valuc of Q may be 14; or the value of P may be 12 and the
value of Q may be 1.

[0061] A resource clement group may occupy a frequency-domain resource of P
consecutive subcarriers in frequency domain, and may occupy a time-domain resource of one
OFDM symbol in time domain, where P is a natural number greater than 1. For example, one
resource element group may occupy 12 consecutive subcarriers in frequency domain.

[0062] For a control channel unit, one control channel unit may be corresponding to a
plurality of resource element groups, and a quantity of resource clement groups
corresponding to one control channel unit is fixed, for example, six resource element groups
corresponding to one control channel unit.

[0063] A relationship between a broadcast channel and a control channel is one or a

12
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combination of the following relationships: a reference signal of the broadcast channel is
quasi-co-located (QCL) with a reference signal of the control channel; and the reference
signal of the broadcast channel is QCL with a synchronization signal of the control channel.
The reference signal of the broadcast channel, the reference signal of the control channel, and
the synchronization signal of the control channel may be carried in one synchronization
signal block (SS block).

[0064] A plurality means at least two.

[0065] In addition, it should be understood that the terms "first", "second”, and the like in
descriptions of the embodiments of this application are merely intended for distinguished
description, and should not be interpreted as an indication or implication of relative
importance, or as an indication or implication of ordering.

[0066] The following further describes in detail the embodiments of this application with
reference to the accompanying drawings.

[0067] An embodiment of this application provides a control information receiving
method. The method is applicable to a 5G system or a future evolved LTE system. FIG. 2 is a
schematic flowchart of the control information receiving method, including the following
steps.

[0068] Step 201: A terminal device receives broadcast information.

[0069] In step 201, the terminal device receives, through blind detection in at least two
predefined time-domain locations, the broadcast information sent by a network device.

[0070] The at least two predefined time-domain locations are time-domain locations
possibly occupied by a broadcast channel within one subframe. A structure of one subframe
shown in FIG. 1A is used as an example. Each timeslot includes 14 symbols with numbers 0
to 13. When a subcarrier width is 15 kHz, the subframe includes one timeslot T1. When the
subcarrier width is 30 kHz, the subframe includes two timeslots T2-1 and T2-2. When the
subcarrier width is 60 kHz, the subframe includes four timeslots T3-1 to T3-4. Symbols in a
shadowed area of FIG. 1A may be a time-domain location in which a synchronization signal
block is located, that is, a time-domain location that can be occupied by the broadcast channel.
In FIG. 1A, when the subcarrier width is 30 kHz, the time-domain [ocation of the broadcast

channel may be symbols with numbers 4 to 11 in the timeslot T2-1 and symbols with
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numbers 2 to 9 in the timeslot T2-2. There may be at least two time-domain locations for the
broadcast channel in one timeslot.

[0071] Step 202: After receiving the broadcast information, the terminal device
determines, from at least two predefined time-domain locations, a time-domain location of a
broadcast channel carrying the broadcast information.

[0072] The time-domain location of the broadcast channel is a location relative to a
timeslot boundary, and the timeslot boundary is usually a start boundary of a timeslot (or
referred to as a left boundary of the timeslot). The timeslot boundary in this embodiment may
alternatively be an end boundary of the timeslot (or referred to as a right boundary of the
timeslot). For example, a start symbol of a timeslot is a symbol with a number 0, and the
timeslot boundary is usually a left boundary of the symbol with the number 0. In an example
that the timeslot boundary is a start boundary of a timeslot, that the time-domain location of
the broadcast channel is a location relative to a timeslot boundary can be understood as: that
the time-domain location of the broadcast channel is a location relative to the start boundary
of the timeslot. In this case, if the time-domain location of the broadcast channel is a 4%
symbol in the timeslot, the time-domain location of the broadcast channel is the 4% symbol
relative to the start boundary of the timeslot.

[0073] In this embodiment, step 202 may be implemented in the following two manners:
[0074] Manner 1: The broadcast information received by the terminal device includes
time-domain location indication information.

[0075] The time-domain location indication information may be used to indicate the
time-domain location of the broadcast channel carrying the broadcast information. The
broadcast information is the broadcast information received by the terminal device in step
201, and the time-domain location of the broadcast channel carrying the broadcast
information is one of the at least two predefined time-domain locations. For example, the
time-domain location indication information may be represented by a bit carried in the
broadcast information.

[0076] Manner 2: The terminal device receives other indication information that is used
to indicate the time-domain location of the broadcast channel carrying the broadcast

information.
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[0077] In manner 2, the other indication information includes but is not limited to first
indication information and second indication information. The first indication information is
used to indicate a location type of the time-domain location of the broadcast channel carrying
the broadcast information, and each location type of the time-domain location respectively
includes at least one time-domain location. The second indication information is used to
indicate the time-domain location, in the location type indicated by the first indication
information, of the broadcast channel for carrying the broadcast information. The second
indication information may be carried in a reference signal of the broadcast channel. For
example, the reference signal of the broadcast channel includes second indication information
of which a bit sequence length is 3 bits. Alternatively, a part of the second indication
information is carried in a reference signal of the broadcast channel, and the other part of the
second indication information may be carried in system information (master information
block, MIB). For example, a bit sequence length of the second indication information is 6 bits,
the reference signal of the broadcast channel includes first 3 bits of the 6 bits, and the MIB
includes information of last 3 bits of the 6 bits.

[0078] In step 202, the terminal device receives first indication information sent by the
network device, and determines, from at least two preset location types of time-domain
locations based on the first indication information, a location type of the time-domain
location of the broadcast channel carrying the broadcast information. The terminal device
receives second indication information sent by the network device, and determines, based on
the second indication information, the time-domain location of the broadcast channel for
carrying the broadcast information from at least one time-domain location corresponding to
the determined location type of the time-domain location.

[0079] For example, it is assumed that the following two location types of time-domain
locations are preset:

[0080] Location type 1: The location type 1 includes eight time-domain locations, which
are symbols with numbers 2 to 5 in a timeslot n, symbols with numbers 6 to 9 in the timeslot
n, symbols with numbers 4 to 7 in a timeslot n+1, symbols with numbers 8 to 11 in the
timeslot n+1, symbols with numbers 2 to 5 in a timeslot n+2, symbols with numbers 6 to 9 in

the timeslot n+2, symbols with numbers 4 to 7 in a timeslot n+3, and symbols with numbers 8
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to 11 in the timeslot n+3.

[0081] Location type 2: The location type 2 includes 64 time-domain locations, which are
symbols with numbers 2 to 5 in a timeslot n, symbols with numbers 8 to 11 in the timeslot n,
symbols with numbers 2 to 5 in a timeslot n+1, symbols with numbers 8 to 11 in a timeslot
n+1, ..., symbols with numbers 2 to 5 in a timeslot n+7, and symbols with numbers 8 to 11 in
the timeslot n+7, and so on.

[0082] It should be noted that the foregoing location type 1 and location type 2 are merely
examples, and do not represent all location types of time-domain locations.

[0083] Based on the foregoing location type 1 and location type 2, the following
describes step 202 in two cases.

[0084] Case 1: It is assumed that, in step 202, the terminal device receives first indication
information sent by the network device, and determines, based on the first indication
information, that a location type of the time-domain location of the broadcast channel
carrying the broadcast information is the location type 1. The terminal device receives a
reference signal of the broadcast channel sent by the network device, and the reference signal
of the broadcast channel includes second indication information with a value of 5. In this case,
the terminal device determines, from the eight time-domain locations corresponding to the
location type 1, a 5™ time-domain location as the time-domain location of the broadcast
channel carrying the broadcast information.

[0085] Case 2: It is assumed that, in step 202, the terminal device receives first indication
information sent by the network device, and determines, based on the first indication
information, that a location type of the time-domain location of the broadcast channel
carrying the broadcast information is the location type 2. The terminal device receives a
reference signal and a MIB of the broadcast channel sent by the network device, and the
value of the second indication information jointly indicated by the reference signal and the
MIB of the broadcast channel is 32. In this case, the terminal device determines, from the 64
time-domain locations corresponding to the location type 2, a 32* time-domain location as
the time-domain location of the broadcast channel carrying the broadcast information.

[0086] Step 203: The terminal device determines a time-domain location of a control

channel based on the time-domain location of the broadcast channel.
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[0087] In step 203, the time-domain location of the broadcast channel is the time-domain
location of the broadcast channel carrying the broadcast information, determined in step 202.
[0088] The time-domain location of the control channel is a location relative to a timeslot
boundary, and the timeslot boundary is usually a start boundary of a timeslot (or referred to as
a left boundary of the timeslot). The timeslot boundary in this embodiment may alternatively
be an end boundary of the timeslot (or referred to as a right boundary of the timeslot). For
example, a start symbol of a timeslot is a symbol with a number 0, and the timeslot boundary
is usually a left boundary of the symbol with the number 0. That the timeslot boundary is a
start boundary of a timeslot is used as an example. That the time-domain location of the
control channel is a location relative to a timeslot boundary can be understood as: that the
time-domain location of the control channel is a location relative to the start boundary of the
timeslot. In this case, if the time-domain location of the control channel is a 5% symbol in the
timeslot, the time-domain location of the control channel is the 5% symbol relative to the start
boundary of the timeslot.

[0089] In this embodiment, there may be a plurality of methods for the terminal device to
determine the time-domain location of the control channel based on the time-domain location
of the broadcast channel. The following uses three of the plurality of methods as examples to
describe step 203.

[0090] First method: In step 203, the terminal device determines an offset based on the
time-domain location of the broadcast channel, where the offset is a time-domain offset
between the time-domain location of the control channel and the time-domain location of the
broadcast channel carrying the broadcast information. The offset is usually indicated by a
quantity of symbols shifted to left or a quantity of symbols shifted to right. The terminal
device determines the time-domain location of the control channel based on the offset and the
time-domain location of the broadcast channel carrying the broadcast information. To be
specific, a time-domain location obtained by the terminal device by adding the offset to or
subtracting the offset from the time-domain location of the broadcast channel carrying the
broadcast information is the time-domain location of the control channel.

[0091] In the first method, a correspondence between the time-domain location of the

broadcast channel and the offset determined based on the time-domain location of the
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broadcast channel is preset. The correspondence may be protocol-specified. In this case, the
correspondence is known to the network device and the terminal device. Alternatively, the
network device sends the correspondence to the terminal device after determining the
correspondence. The correspondence between the time-domain location of the broadcast
channel and the offset determined based on the time-domain location of the broadcast channel
is determined when the time-domain location of the broadcast channel and the time-domain
location of the control channel are preconfigured. One time-domain location of the broadcast
channel is corresponding to one offset, or a plurality of time-domain locations of the
broadcast channel is corresponding to one offset. This is not limited in this embodiment.
Therefore, in this embodiment, the time-domain location of the broadcast channel and the
time-domain location of the control channel need to be preconfigured. The following
describes preconfiguration of the time-domain location of the broadcast channel and the
time-domain location of the control channel.

[0092] For example, it is assumed that the time-domain location of the broadcast channel
carrying the broadcast information is a symbol with a number 3 in a timeslot T, and that the
offset corresponding to the time-domain location of the broadcast channel is 1 symbol shifted
to right. Then, the time-domain location of the control channel is a symbol with a number 4
in the timeslot T.

[0093] By using the first method, the terminal device may determine the time-domain
location of the control channel based on the time-domain location of the broadcast channel
and the offset corresponding to the time-domain location of the broadcast channel, and
therefore the broadcast information does not need to carry information used for indicating the
time-domain location of the control channel, thereby reducing signaling overheads of the
broadcast information.

[0094] Second method: In step 203, the terminal device determines the time-domain
location of the control channel based on a correspondence between the time-domain location
of the broadcast channel and the time-domain location of the control channel.

[0095] The correspondence between the time-domain location of the broadcast channel
and the time-domain location of the control channel is preset. The correspondence may be

protocol-specified. In this case, the correspondence is known to the network device and the
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terminal device. Alternatively, the network device sends the correspondence to the terminal
device after determining the correspondence. The correspondence between the time-domain
location of the broadcast channel and the time-domain location of the control channel is
determined when the time-domain location of the broadcast channel and the time-domain
location of the control channel are preconfigured. Therefore, in this embodiment, the
time-domain location of the broadcast channel and the time-domain location of the control
channel need to be preconfigured. The following describes preconfiguration of the
time-domain location of the broadcast channel and the time-domain location of the control
channel.

[0096] For example, it is assumed that the correspondence between the time-domain
location of the broadcast channel and the time-domain location of the control channel is
shown in Table 1. Each row in Table 1 represents one correspondence between the
time-domain location of the broadcast channel and the time-domain location of the control
channel. When the terminal device determines, in step 202, that the time-domain location of
the broadcast channel carrying the broadcast information is symbols with numbers 2 to 5, it
can be learned from Table 1 that the time-domain location of the control channel is 0 to 1. In
this case, it is assumed that a subcarrier width of the broadcast channel and a subcarrier width

of the control channel are both 15 kHz.

Table 1
Subcarrier width Time-domain Subcarrier width Time-domain
covered by a resource | location (number of | covered by a resource | location (number of
in which the symbol) of the in which the control symbol) of the

broadcast channel is broadcast channel channel is located control channel

located

15 kHz 2t05 15kHz Otol

15 kHz 8109 15kHz 7

30 kHz 4107 30 kHz Otol

30 kHz 8toll 30 kHz 2103
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[0097] It should be noted that correspondences, listed in Table 1, betwecen the
time-domain location of the broadcast channel and the time-domain location of the control
channel are merely examples, and do not represent all correspondences between the
time-domain location of the broadcast channel and the time-domain location of the control
channel.

[0098] By using the second method, the terminal device may determine the time-domain
location of the control channel based on the time-domain location of the broadcast channel
and the preset comrespondence between the time-domain location of the broadcast channel
and the time-domain location of the control channel, and the broadcast information does not
need to carry information used for indicating the time-domain location of the control channel,
thereby reducing signaling overheads of the broadcast information.

[0099] Third method: In step 203, the terminal device determines the time-domain
location of the control channel from a time-domain resource set based on the time-domain
location of the broadcast channel.

[0100] When the broadcast information includes indication information used for
mdicating a time-domain resource set of the control channel, the terminal device may
determine, based on the indication information, a time-domain resource set in which the
time-domain location of the control channel is located, and determine, from the time-domain
resource set based on the time-domain location of the broadcast channel, the time-domain
location of the control channel corresponding to the time-domain location of the broadcast
channel.

[0101] For example, it is assumed that there is an optional time-domain resource set 0 and
an optional time-domain resource set 1. The time-domain resource set 0 includes a symbol A
and a symbol B, and the time-domain resource set 1 includes a symbol C and a symbol D.
Time-domain locations of the broadcast channel corresponding to the symbols A, B, C, and D
are sequentially locations 0, 1, 2, and 3. If the indication information is used to indicate the
time-domain resource sct 0 of the control channel, the time-domain location of the broadcast
channel is the location 0. In this case, the terminal device determines, from the time-domain

resource set 0 based on the indication information and the time-domain location of the
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broadcast channel, the symbol A as the time-domain location of the control channel
corresponding to the time-domain location (that is, the location 0) of the broadcast channel.
[0102] By using the third method, the terminal device may determine the time-domain
location of the control channel from the time-domain resource set based on the time-domain
location of the broadcast channel, and the broadcast information does not need to carmry
information used for indicating the time-domain location of the control channel, thereby
reducing signaling overheads of the broadcast information.

[0103] In this embodiment, if a subcarrier width of the control channel is considered
during preconfiguration of the time-domain location of the broadcast channel and the
time-domain location of the control channel, that is, if the time-domain location of the control
channel is jointly determined by the time-domain location of the broadcast channel and the
subcarrier width of the control channel, the network device sends the subcarrier width of the
control channel to the terminal device. In this case, the terminal device determines the
time-domain location of the control channel based on the subcarrier width of the control
channel and the time-domain location of the broadcast channel carrying the broadcast
information.

10104 For example, the correspondence between the time-domain location of the
broadcast channel and the time-domain location of the control channel is shown in Table 2.
When the terminal device determines, in step 202, that the time-domain location of the
broadcast channel carrying the broadcast information is symbols with numbers 2 to 5, if the
subcarrier width of the control channel is 15 kHz, it can be learned from Table 2 that the
time-domain location of the control channel is a symbol with a number 0; and if the
subcarrier width of the control channel is 30 kHz, it can be learned from Table 2 that the

time-domain location of the control channel is a symbol with a number 1.

Table 2

Subcarrier width
covered by a resource

in which the broadcast

Time-domain location
(number of symbol) of

the broadcast channel

Subcarrier width
covered by a

resource in which

Time-domain location
(number of symbol) of

the control channel
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channel is located the control channel
is located
15 kHz 2t05 15 kHz 0
30 kHz 1
30 kHz 4107 15kHz 6107
30 kHz 2t03

[0105] After determining the time-domain location of the control channel in step 203, the
terminal device performs step 204.

[0106] Step 204: The terminal device performs control channel detection in the
time-domain location of the control channel.

[0107] Before step 204, the terminal device also needs to know a frequency-domain
location of the control channel, and then the terminal device determines a time-frequency
location of the control channel based on the time-domain location of the control channel and
the frequency-domain location of the control channel. Therefore, in step 204, the terminal
device performs control channel detection in the time-frequency location of the control
channel. A method in the prior art may be used for performing control channel detection by
the terminal device in the time-frequency location of the control channel, and details are not
described herein. A method in the prior art can be used for determining the frequency-domain
location of the control channel by the terminal device. For example, the terminal device may
determine the frequency-domain location of the control channel based on information that is
about the frequency-domain location of the control channel and that is included in the
broadcast information. Details are not described herein.

[0108] In this embodiment, the time-domain location of the broadcast channel and the
time-domain location of the control channel need to be preconfigured. Through this
preconfiguration process, a correspondence between a time-domain location of any broadcast
channel and a time-domain location, determined based on the time-domain location of the
broadcast channel, of a control channel is learned. Certainly, in this embodiment,
preconfiguration of the time-domain location of the broadcast channel and the time-domain

location of the control channel is not randomly performed. One of the following options
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needs to be true between a time-domain location of any broadcast channel and a time-domain
Iocation, determined based on the time-domain location of the broadcast channel, of a control
channel:

[0109] First option: The time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel.

[0110] In the first option, the time-domain location of the control channel is orthogonal to
a time-domain location of the broadcast channel, and the time-domain location of the control
channel is orthogonal to the time-domain location of the synchronization signal
corresponding to the broadcast channel.

[0111] Second option: The time-domain location of the control channel is the same or
partially the same as a time-domain location of the broadcast channel and a synchronization
signal corresponding to the broadcast channel.

[0112] In the second option, the time-domain location of the control channel is the same
as the time-domain location of the broadcast channel, or the time-domain location of the
control channel is the same as a portion of the time-domain location of the broadcast channel.
The time-domain location of the control channel is the same as the time-domain location of
the synchronization signal corresponding to the broadcast channel, or the time-domain
location of the control channel is the same as a portion of the time-domain location of the
synchronization signal corresponding to the broadcast channel.

[0113] Third option: A portion of the time-domain location of the control channel is
orthogonal to a time-domain location of the broadcast channel and a synchronization signal
corresponding to the broadcast channel, and the other portion of the time-domain location of
the control channel is the same or partially the same as a time-domain location of the
broadcast channel and the synchronization signal corresponding to the broadcast channel.
[0114] In the third option, a portion of the time-domain location of the control channel is
orthogonal to the time-domain location of the broadcast channel, and the other portion of the
time-domain location of the control channel may be exactly the same as the time-domain
location of the broadcast channel. Alternatively, a portion of the time-domain location of the

control channel is orthogonal to the time-domain location of the broadcast channel, and the

23

Date Regue/Date Received 2020-07-02



10

15

20

25

30

other portion of the time-domain location of the control channel may be partially the same as
the time-domain location of the broadcast channel. Altematively, a portion of the
time-domain location of the control channel is orthogonal to the time-domain location of the
synchronization signal corresponding to the broadcast channel, and the other portion of the
time-domain location of the control channel may be exactly the same as the time-domain
location of the synchronization signal corresponding to the broadcast channel. Altematively,
a portion of the time-domain location of the control channel is orthogonal to the time-domain
location of the synchronization signal corresponding to the broadcast channel, and the other
portion of the time-domain location of the control channel may be partially the same as the
time-domain location of the synchronization signal corresponding to the broadcast channel.
[0115] When one of the foregoing options is true between a time-domain location of any
broadcast channel and a time-domain location, determined based on the time-domain location
of the broadcast channel, of a control channel, the correspondence between the time-domain
location of the broadcast channel and the time-domain location, determined based on the
time-domain location of the broadcast channel, of the control channel is described below by
using examples.

10116] In a first example, taking a subframe structure shown in FIG. 3 as an example, the
correspondence between the time-domain location of the broadcast channel and the
time-domain location of the control channel is described by using three different subcarrier
widths with.

[0117] When subcarrier widths covered by resources in which the broadcast channel and
the control channel are located are both 15 kHz, if the time-domain location of the broadcast
channel is symbols with numbers 2 to 5, the time-domain location of the control channel is
symbols with numbers 0 to 1; and if the time-domain location of the broadcast channel
carrying the broadcast information is symbols with numbers 8 to 11, the time-domain location
of the control channel is a symbol with a number 7.

[0118] When subcarrier widths covered by resources in which the broadcast channel and
the control channel are located are both 30 kHz, if the time-domain location of the broadcast
channel carrying the broadcast information is symbols with numbers 4 to 7 in a 1* timeslot,

the time-domain location of the control channel is symbols with numbers 0 to 1 in the 1%
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timeslot; if the time-domain location of the broadcast channel carrying the broadcast
information is symbols with numbers 8 to 11 in the 1* timeslot, the time-domain location of
the control channel is symbols with numbers 2 to 3 in the 1** timeslot; if the time-domain
location of the broadcast channel carrying the broadcast information is symbols with numbers
2 to 5 in a 2™ timeslot, the time-domain location of the control channel is a symbol with a
number 0 in the 2™ timeslot; and if the time-domain location of the broadcast channel
carrying the broadcast information is symbols with numbers 6 to 9 in the 2*¢ timeslot, the
determined time-domain location of the control channel is a symbol with a number 1 in the
24 timeslot.

[0119] When subcarrier widths covered by resources in which the broadcast channel and
the control channel are located are both 60 kHz, if the time-domain location of the broadcast
channel carrying the broadcast information is symbols with numbers § to 11 in a 1% timeslot,
the time-domain location of the control channel is symbols with numbers 0 to 1 in the 1%
timeslot; if the time-domain location of the broadcast channel carrying the broadcast
information is symbols with numbers 12 to 13 in the 1% timeslot and symbols with numbers 0
to 1 in a 2" timeslot, the time-domain location of the control channel is symbols with
numbers 2 to 3 in the 1* timeslot; if the time-domain location of the broadcast channel
carrying the broadcast information is symbols with numbers 6 to 9 in the 2*¢ timeslot, the
time-domain location of the control channel is symbols with numbers 6 to 7 in the 1% timeslot;
if the time-domain location of the broadcast channel carrying the broadcast information is
symbols with numbers 4 to 7 in a 3™ timeslot, the determined time-domain location of the
control channel is a symbol with a number O in the 3" timeslot; and if the time-domain
location of the broadcast channel carrying the broadcast information is symbols with numbers
8 to 11 in the 3" timeslot, the determined time-domain location of the control channel is a
symbol with a number 1 in the 3 timeslot; if the time-domain location of the broadcast
channel carrying the broadcast information is symbols with numbers 12 to 13 in the 3%
timeslot and symbols with numbers 0 to 1 in a 4" timeslot, the determined time-domain
location of the control channel is a symbol with a number 2 in the 3" timeslot; and if the
time-domain location of the broadcast channel carrying the broadcast information is symbols

with numbers 2 to 5 in the 4® timeslot, the determined time-domain location of the control
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channel is a symbol with a number 3 in the 3" timeslot.

[0120] In a second example, taking a subframe structure shown in FIG. 4 as an example,
the following several correspondences between the time-domain location of the broadcast
channel and the time-domain location of the control channel are included. It is assumed that a
subcarrier width covered by a resource in which the broadcast channel is located is 30 kHz.
[0121] If the time-domain location of the broadcast channel carrying the broadcast
information is symbols with numbers 4 to 7 in a 1% timeslot, a time-domain location of a
control channel with a covered subcarrier width 15 kHz is a symbol with a number 0; a
time-domain location of a control channel with a covered subcarrier width 30 kHz is a
symbol with a number 0 in a 1* timeslot; and a time-domain location of a control channel
with a covered subcarrier width 60 kHz is symbols with number 0 and 1 in a 1% timeslot.
[0122] If the time-domain location of the broadcast channel carrying the broadcast
information is symbols with numbers 8 to 11 in the I* timeslot, the time-domain location of
the control channel with a covered subcarrier width 15 kHz is a symbol with a number 1; the
time-domain location of the control channel with a covered subcarrier width 30 kHz is
symbols with numbers 2 to 3 in the 1% timeslot; and the time-domain location of the control
channel with a covered subcarrier width 60 kHz is symbols with numbers 2 and 3 in the 1%
timeslot.

[0123] If the time-domain location of the broadcast channel carrying the broadcast
information is symbols with numbers 2 to 5 in a 2* timeslot, a time-domain location of a
control channel of a higher half of a frequency band with a covered subcarrier width 15 kHz
is a symbol with a number 7; the time-domain location of the control channel with a covered
subcarrier width 30 kHz is a symbol with a number 0 in a 2™ timeslot; and the time-domain
location of the control channel with a covered subcarrier width 60 kHz is a symbol with a
number 1 in a 3% timeslot.

[0124] If the time-domain location of the broadcast channel carrying the broadcast
information is symbols with numbers 6 to 9 in the 2°¢ timeslot, a time-domain location of a
control channel of a lower half of the frequency band with a covered subcarrier width 15 kHz
is the symbol with the number 7; the time-domain location of the control channel with a

covered subcarrier width 30 kHz is a symbol with a number 1 in the 2°¢ timeslot; and the
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time-domain location of the control channel with a covered subcarrier width 60 kHz is the
symbol with the number 1 in the 3 timeslot.

[0125] In a possible implementation, the terminal device receives system information,
where the system information includes a time-frequency resource of another control channel
different from the control channel. The system information includes but is not limited to
time-domain location indication information. The time-domain location indication
information herein is similar to the time-domain location indication information in the
foregoing step 202. Refer to related descriptions of the time-domain location indication
imformation in step 202, and details are not described herein again. By using the foregoing
method, the terminal device may perform control channel detection in the time-domain
Iocation of the control channel, so that rate matching can be performed during control channel
detection by the terminal device, thereby avoiding a control information transmission failure
caused by interference from another control channel and ensuring performance of control
information transmission.

[0126] This embodiment of this application provides the control information receiving
method. The network device indicates the time-frequency location of the control channel to
the terminal device, and the terminal device performs control channel detection in the
time-frequency location of the control channel. Compared with a technical solution that a
network device indicates a time-frequency location of a control channel to a terminal device
in an existing LTE system, the technical solution provided in this embodiment of this
application can reduce signaling overheads for indicating the time-domain location of the
control channel, thereby reducing the signaling overheads of the broadcast information.
[0127] Based on a same inventive concept, an embodiment of this application further
provides a terminal device. The terminal device is capable of implementing the method
performed by the terminal device in the method provided in the embodiment corresponding to
FIG. 2. Referring to FIG. 5, the terminal device includes: a transceiver unit 501 and a
processing unit 502.

[0128] The transceiver unit 501 is configured to receive broadcast information.

[0129] The processing umit 502 is configured to determine, from at least two predefined

time-domain locations, a time-domain location of a broadcast channel carrying the broadcast

27

Date Regue/Date Received 2020-07-02



10

15

20

25

30

information that is received by the transceiver unit 501, where the time-domain location of
the broadcast channel is a location relative to a timeslot boundary; and determine a
time-domain location of a control channel based on the time-domain location of the broadcast
channel, where the time-domain location of the control channel is a location relative to the
timeslot boundary.

[0130] The transceiver unit 501 is further configured to perform control channel detection
in the time-domain location of the control channel.

[0131] In a possible implementation, when determining the time-domain location of the
control channel based on the time-domain location of the broadcast channel, the processing
unit 502 is specifically configured to: determine an offset based on the time-domain location
of the broadcast channel; and determine the time-domain location of the control channel
based on the offset.

[0132] In a possible implementation, when determining the time-domain location of the
control channel based on the time-domain location of the broadcast channel, the processing
unit 502 is specifically configured to: determine the time-domain location of the control
channel based on a correspondence between the time-domain location of the broadcast
channel and the time-domain location of the control channel.

[0133] In a possible implementation, one of the following options is true between the
time-domain location of the broadcast channel and the time-domain location, determined
based on the time-domain location of the broadcast channel, of the control channel: The
time-domain location of the control channel is orthogonal to a time-domain location of the
broadcast channel and a synchronization signal corresponding to the broadcast channel; the
time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; and a portion of the time-domain location of the control channel is
orthogonal to a time-domain location of the broadcast channel and a synchronization signal
corresponding to the broadcast channel, and the other portion of the time-domain location of
the control channel is the same or partially the same as the time-domain location of the
broadcast channel and the synchronization signal corresponding to the broadcast channel.

[0134] In a possible implementation, the broadcast information includes information used
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for indicating a subcarrier width used by a resource in which the control channel is located.
When determining the time-domain location of the control channel based on the time-domain
location of the broadcast channel, the processing unit 502 is specifically configured to:
determine the time-domain location of the control channel based on the time-domain location
of the broadcast channel and the subcarrier width used by the resource in which the control
channel is located.

[0135] In a possible implementation, the broadcast information includes indication
imformation used for indicating a time-domain resource set of a control channel. When
determining the time-domain location of the control channel based on the time-domain
location of the broadcast channel, the processing umit 502 is specifically configured to:
determine the time-domain location of the control channel from the time-domain resource set
based on the time-domain location of the broadcast channel.

[0136] In a possible implementation, a reference signal of the broadcast channel is QCL
with a reference signal of the control channel, and/or the reference signal of the broadcast
channel is QCL with a synchronization signal of the control channel.

[0137] In a possible implementation, the transceiver unit 501 is further configured to
recetve system information, where the system information includes a time-frequency resource
of another control channel different from the control channel.

[0138] It should be noted that the unit division in this embodiment of this application is
an example, and is merely logical function division and may be other division in actual
implementation. The functional units in this embodiment of this application may be
integrated into one processing unit, or each of the units may exist alone physically, or two or
more units are integrated into one unit. The integrated unit may be implemented in a form of
hardware, or may be implemented in a form of a software functional unit.

[0139] When the integrated unit is implemented in the form of a software functional unit
and sold or used as an independent product, the integrated unit may be stored in a
computer-readable storage medium. Based on such an understanding, the technical solution
of this application substantially, or the part contributing to the prior art, or all or a part of the
technical solution may be implemented in the form of a software product. The software

product is stored in a storage medium and includes several instructions for instructing a
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computer device (which may be a personal computer, a server, or a network device) or a
processor to perform all or some of the steps of the method described in the embodiments of
this application. The foregoing storage medium includes: any medium that can store program
code, such as a USB flash drive, a removable hard disk, a read-only memory (ROM), a
random access memory (RAM), a magnetic disk, or an optical disc.

[0140] Based on a same inventive concept, an embodiment of this application further
provides a terminal device. The terminal device uses the method performed by the terminal
device in the method provided in the embodiment corresponding to FIG. 2, and may be a
same device as the terminal device shown in FIG. 5. Referring to FIG. 6, the terminal device
includes a processor 601, a transceiver 602, and a memory 603.

[0141] The processor 601 is configured to read a program in the memory 603 and
perform the following process:

[0142] The processor 601 is configured to receive broadcast information by using the
transceiver 602.

[0143] The processor 601 is further configured to: determine, from at least two
predefined time-domain locations, a time-domain location of a broadcast channel carrying the
broadcast information that is recetved by the transceiver 602, where the time-domain location
of the broadcast channel is a location relative to a timeslot boundary; and determine a
time-domain location of a control channel based on the time-domain location of the broadcast
channel, where the time-domain location of the control channel is a location relative to the
timeslot boundary.

[0144] The processor 601 is further configured to detect, by using the transceiver 602, the
control channel in the time-domain location of the control channel.

[0145] The transceiver 602 is configured to receive and send data under control of the
processor 601. The transceiver 602 may alternatively be a communications module, and the
communications module includes a communications interface used for receiving data and/or
sending data.

[0146] In a possible implementation, when determining the time-domain location of the
control channel based on the time-domain location of the broadcast channel, the processor

601 is specifically configured to: determine an offset based on the time-domain location of
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the broadcast channel; and determine the time-domain location of the control channel based
on the offset.

[0147] In a possible implementation, when determining the time-domain location of the
control channel based on the time-domain location of the broadcast channel, the processor
601 is specifically configured to: determine the time-domain location of the control channel
based on a correspondence between the time-domain location of the broadcast channel and
the time-domain location of the control channel.

[0148] In a possible implementation, one of the following options is true between the
time-domain location of the broadcast channel and the time-domain location, determined
based on the time-domain location of the broadcast channel, of the control channel: The
time-domain location of the control channel is orthogonal to a time-domain location of the
broadcast channel and a synchronization signal corresponding to the broadcast channel; the
time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; and a portion of the time-domain location of the control channel is
orthogonal to a time-domain location of the broadcast channel and a synchronization signal
corresponding to the broadcast channel, and the other portion of the time-domain location of
the control channel is the same or partially the same as the time-domain location of the
broadcast channel and the synchronization signal corresponding to the broadcast channel.
[0149] In a possible implementation, the broadcast information includes information used
for indicating a subcarrier width used by a resource in which the control channel is located.
When determining the time-domain location of the control channel based on the time-domain
location of the broadcast channel, the processor 601 is specifically configured to: determine
the time-domain location of the control channel based on the time-domain location of the
broadcast channel and the subcarrier width used by the resource in which the control channel
is located.

[0150] In a possible implementation, the broadcast information includes indication
information used for indicating a time-domain resource set of a control channel. When
determining the time-domain location of the control channel based on the time-domain

location of the broadcast channel, the processor 601 is specifically configured to: determine
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the time-domain location of the control channel from the time-domain resource set based on
the time-domain location of the broadcast channel.

[0151] In a possible implementation, a reference signal of the broadcast channel is QCL
with a reference signal of the control channel, and/or the reference signal of the broadcast
channel is QCL with a synchronization signal of the control channel.

[0152] In a possible implementation, the processor 601 is further configured to receive
system information by using the transceiver 602, where the system information includes a
time-frequency resource of another control channel different from the control channel.

[0153] The processor 601, the transceiver 602, and the memory 603 are connected to ecach
other by using a bus. The bus may be a peripheral component interconnect (PCI) bus, an
extended industry standard architecture (EISA) bus, or the like. The bus may be classified
into an address bus, a data bus, a control bus, and the like.

[0154] In FIG. 6, a bus architecture may include any quantity of interconnected buses and
bridges, and specifically connects circuits that are of one or more processors represented by
the processor 601 and of a memory represented by the memory 603. The bus architecture
may further connect various other circuits such as a peripheral device, a voltage stabilizer,
and a power management circuit. These are well known in the art, and therefore are not
further described in this specification. The bus interface provides an interface. The
transceiver 602 may be a plurality of components, including a transmitter and a transceiver,
and provides umits configured for communicating with various other apparatuses on a
transmission medium. The processor 601 is responsible for management of the bus
architecture and general processing, and the memory 603 may store data that is used by the
processor 601 during an operation.

[0155] Optionally, the processor 601 may be a central processing unit, an
application-specific integrated circuit (ASIC), or a field programmable gate array (FPGA) or
complex programmable logic device (CPLD).

[0156] Based on a same inventive concept, an embodiment of this application further
provides a network device. The network device is capable of implementing the method
performed by the network device in the method provided in the embodiment corresponding to

FIG. 2. Referring to FIG. 7, the network device includes a transceiver unit 701.
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[0157] The transceiver unit 701 is configured to send broadcast information, and send a
control channel to a terminal device in a time-domain location of the control channel.
[0158] The time-domain location of the control channel is a location relative to a timeslot
boundary, the time-domain location of the control channel is determined based on a
time-domain location of a broadcast channel carrying the broadcast information, and the
time-domain location of the broadcast channel is a location relative to the timeslot boundary.
[0159] In a possible implementation, one of the following options is true between the
time-domain location of the broadcast channel and the time-domain location, determined
based on the time-domain location of the broadcast channel, of the control channel:

the time-domain location of the control channel is orthogonal to a time-domain
Iocation of the broadcast channel and a synchronization signal corresponding to the broadcast
channel;

the time-domain location of the control channel is the same or partially the same
as a time-domain location of the broadcast channel and a synchronization signal
corresponding to the broadcast channel; and

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.
[0160] In a possible implementation, the broadcast information includes information used
for indicating a subcarrier width used by a resource in which the control channel is located.
[0161] That the time-domain location of the control channel is determined based on the
time-domain location of the broadcast channel carrying the broadcast information is
specifically:

that the time-domain location of the control channel is determined based on the
time-domain location of the broadcast channel carrying the broadcast information and based
on the subcarrier width used by the resource in which the control channel is located.
[0162] In a possible implementation, the broadcast information includes indication

information used for indicating a time-domain resource set of a control channel.
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[0163] In a possible implementation, a reference signal of the broadcast channel is QCL
with a reference signal of the control channel, and/or the reference signal of the broadcast
channel is QCL with a synchronization signal of the control channel.

[0164] In a possible implementation, the transceiver unit 701 is further configured to send
system information to the terminal device, where the system information includes a
time-frequency resource of another control channel different from the control channel.

[0165] It should be noted that the unit division in this embodiment of this application is
an example, and is merely logical function division and may be other division in actual
implementation. The functional units in this embodiment of this application may be
integrated into one processing unit, or each of the units may exist alone physically, or two or
more units are integrated into one unit. The integrated unit may be implemented in a form of
hardware, or may be implemented in a form of a software functional unit.

[0166] When the integrated unit is implemented in the form of a software functional unit
and sold or used as an independent product, the integrated unit may be stored in a
computer-readable storage medium. Based on such an understanding, the technical solution
of this application substantially, or the part contributing to the prior art, or all or a part of the
technical solution may be implemented in the form of a software product. The software
product is stored in a storage medium and includes several instructions for instructing a
computer device (which may be a personal computer, a server, or a network device) or a
processor to perform all or some of the steps of the method described in the embodiments of
this application. The foregoing storage medium includes: any medium that can store program
code, such as a USB flash drive, a removable hard disk, a ROM, a RAM, a magnetic disk, or
an optical disc.

[0167] Based on a same inventive concept, an embodiment of this application further
provides a network device. The network device uses the method performed by the network
device in the method provided in the embodiment corresponding to FIG. 2, and may be a
same device as the network device shown in FIG. 7. Referring to FIG. 8, the network device
includes a processor 801, a transceiver 802, and a memory 803.

[0168] The processor 801 is configured to read a program in the memory 803 and

perform the following process.

34

Date Regue/Date Received 2020-07-02



10

15

20

25

30

[0169] The processor 801 is further configured to send broadcast information by using
the transceiver 802, and send a control channel to a terminal device in a time-domain location
of the control channel, where the time-domain location of the control channel is a location
relative to a timeslot boundary, the time-domain location of the control channel is determined
based on a time-domain location of a broadcast channel carrying the broadcast information,
and the time-domain location of the broadcast channel is a location relative to the timeslot
boundary.
[0170] The transceiver 802 is configured to receive and send data under control of the
processor 801. The transceiver 802 may alternatively be a communications module, and the
communications module includes a communications interface used for receiving data and/or
sending data.
[0171] In a possible implementation, one of the following options is true between the
time-domain location of the broadcast channel and the time-domain location, determined
based on the time-domain location of the broadcast channel, of the control channel:

the time-domain location of the control channel is orthogonal to a time-domain
location of the broadcast channel and a synchronization signal corresponding to the broadcast
channel;

the time-domain location of the control channel is the same or partially the same
as a time-domain location of the broadcast channel and a synchronization signal
corresponding to the broadcast channel; and

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.
[0172] In a possible implementation, the broadcast information includes information used
for indicating a subcarrier width used by a resource in which the control channel is located.
[0173] That the time-domain location of the control channel is determined based on the
time-domain location of the broadcast channel carrying the broadcast information is

specifically:
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that the time-domain location of the control channel is determined based on the
time-domain location of the broadcast channel carrying the broadcast information and based
on the subcarrier width used by the resource in which the control channel is located.
[0174] In a possible implementation, the broadcast information includes indication
information used for indicating a time-domain resource set of a control channel.
[0175] In a possible implementation, a reference signal of the broadcast channel is QCL
with a reference signal of the control channel, and/or the reference signal of the broadcast
channel is QCL with a synchronization signal of the control channel.
[0176] In a possible implementation, the processor 801 is further configured to send
system information to the terminal device by using the transceiver 802, where the system
imformation includes a time-frequency resource of another control channel different from the
control channel.
[0177] The processor 801, the transceiver 802, and the memory 803 are connected to cach
other by using a bus. The bus may be a PCI bus, an EISA bus, or the like. The bus may be
classified into an address bus, a data bus, a control bus, and the like.
[0178] In FIG. 8, a bus architecture may include any quantity of interconnected buses and
bridges, and specifically connects circuits that are of one or more processors represented by
the processor 801 and of a memory represented by the memory 803. The bus architecture
may further connect various other circuits such as a peripheral device, a voltage stabilizer,
and a power management circuit. These are well known in the art, and therefore are not
further described in this specification. The bus interface provides an interface. The
transceiver 802 may be a plurality of components, including a transmitter and a transceiver,
and provides umits configured for communicating with various other apparatuses on a
transmission medium. The processor 801 is responsible for management of the bus
architecture and general processing, and the memory 803 may store data that is used by the
processor 801 during an operation.
[0179] Optionally, the processor 801 may be a central processing unit, an ASIC, an
FPGA, or a CPLD.
[0180] An embodiment of this application provides a computer storage medium. The

storage medium stores a software program. When the software program is read and executed
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by one or more processors, the control information receiving method performed by the
terminal device in the foregoing embodiments can be implemented, or when the software
program is read and executed by one or more processors, the control information sending
method performed by the network device in the foregoing embodiments can be implemented.
[0181] An embodiment of this application further provides a control information
receiving apparatus. The apparatus includes a chip. The chip is configured to execute the
method performed by the terminal device in the foregoing control information receiving
method, and the chip performs, by using a transceiver (or a communications module), the
method in which the terminal device receives data and/or information in the foregoing control
imformation receiving method. Alternatively, the chip is configured to execute the method
performed by the network device in the foregoing control information sending method, and
the chip performs, by using the transceiver (or the communications module), the method in
which the network device transmits data and/or information in the foregoing control
information sending method.

[0182] An embodiment of this application provides a computer program product that
includes an instruction. When the program runs on a computer, the computer is enabled to
perform the control information receiving method performed by the terminal device in the
foregoing embodiments, or the computer is enabled to perform the control information
sending method performed by the network device in the foregoing embodiments.

[0183] Based on a same inventive concept, an embodiment of this application further
provides a communications system. As shown in FIG. 9, the communications system includes
a terminal device 901 and a network device 902. The terminal device 901 is configured to
perform the method performed by the terminal device in the method provided in the
embodiment corresponding to FIG. 2, and the terminal device 901 may be a same device as
the terminal device shown in FIG. 5 or FIG. 6. The network device 902 is configured to
perform the method provided in the network device in the method provided in the
embodiment corresponding to FIG. 2, and the network device 902 may be a same device as
the network device shown in FIG. 7 or FIG. 8. The communications system can implement
the control information receiving method and the control information sending method that are

provided in the embodiments of this application.
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[0184] The foregoing descriptions are merely specific implementations of the present
mvention, but are not intended to limit the protection scope of the present invention. Any
variation or replacement readily figured out by a person skilled in the art within the technical
scope disclosed in the present invention shall fall within the protection scope of the present
mvention. Therefore, the protection scope of the present invention shall be subject to the

protection scope of the claims.
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What is claimed is:

1. A control information receiving method, comprising:

receiving broadcast information carried in a broadcast channel, wherein the broadcast
information includes indication information that indicates a time-domain resource set of
control channels, and the broadcast channel is located in a synchronization signal block;

determining a time-domain location of a control channel from the time-domain resource
set based on a time-domain location of the synchronization signal block, wherein the
time-domain location of the synchronization signal block is one of at least two predefined
time-domain locations in at Ieast one timeslot; and

performing control channel detection in the time-domain location of the control channel.

2. The method according to claim 1, wherein the time-domain location of the
synchronization signal block is relative to a start symbol of a timeslot, and the time-domain
location of the control channel is a location, relative to a start symbol of a timeslot.

3. The method according to claim 1 or 2, wherein the time-domain location of the
control channel is orthogonal to a time-domain location of the broadcast channel and a
synchronization signal corresponding to the broadcast channel; or

the time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; or

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.

4. The method according to any one of claims 1 to 3, wherein the determining a
time-domain location of a control channel from the time-domain resource set based on the

time-domain location of the synchronization signal block comprises:
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determining the time-domain location of the control channel from the time-domain
resource set based on the time-domain location of the synchronization signal block, and a
correspondence between the time-domain location of the synchronization signal block and the
time-domain location of the control channel.

5. The method according to any one of claims 1 to 4, wherein a subcarrier width of the
broadcast channel is 30 kHz, a subcarrier width of the control channel is 30 kHz, and the
time-domain resource set of the control channel indicated by the broadcast information
includes a symbol with a number 0 and a symbol with a number 1 in a timeslot, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is the symbol
with the number 0 in a timeslot; or

when the time-domain location of the synchronization signal block is symbols with
numbers 6 to 9 in a timeslot, the time-domain location of the control channel is the symbol
with the number 1 in a timeslot.

6. The method according to any one of claims 1 to 4, wherein a subcarrier width of the
broadcast channel is 30 kHz, a subcarmrier width of the control channel is 30 kHz, and the
time-domain resource set of the control channel indicated by the broadcast information
includes symbols with numbers 0 to 1 and symbols with numbers 2 to 3 in a timeslot, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 4 to 7 in a timeslot, the time-domain location of the control channel is the symbols
with the numbers 0 to 1 in a timeslot; or

when the time-domain location of the synchronization signal block is symbols with
numbers 8 to 11 in a timeslot, the time-domain location of the control channel is the symbols
with the numbers 2 to 3 in a timeslot.

7. The method according to any one of claims 1 to 4, wherein a subcarrier width of the
broadcast channel is 15 kHz, and a subcarrier width of the control channel is 15 kHz, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is symbols with
numbers O to 1 in a timeslot.

8. The method according to any one of claims 1 to 4, wherein a subcarrier width of the
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broadcast channel is 15 kHz, and a subcarrier width used by the control channel is 15 kHz,
wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is a symbol with
anumber 0 in a timeslot.

9. The method according to any one of claims 1 to 8, wherein a reference signal of the
broadcast channel is quasi-co-located (QCL) with a reference signal of the control channel.

10. A control information receiving method, comprising:

receiving broadcast information carried in a broadcast channel, wherein the broadcast
information includes indication information indicating a time-domain resource set of control
channels;

determining a time-domain location of the control channel from the time-domain
resource set based on the time-domain location of the broadcast channel, wherein the
time-domain location of the broadcast channel is one of at least two predefined time-domain
locations in at least one timeslot; and

performing control channel detection in the time-domain location of the control channel.

11. The method according to claim 10, wherein the time-domain location of the
broadcast channel is a location, relative to a start symbol of a timeslot, and the time-domain
location of the control channel is a location, relative to a start symbol of a timeslot.

12. The method according to claim 10 or 11, wherein the time-domain location of the
control channel is orthogonal to a time-domain location of the broadcast channel and a
synchronization signal corresponding to the broadcast channel; or

the time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; or

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel

and the synchronization signal corresponding to the broadcast channel.
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13. The method according to any one of claims 10-12, wherein the determining a
time-domain location of the control channel from the time-domain resource set based on the
time-domain location of the broadcast channel comprises:

determining the time-domain location of the control channel from the time-domain
resource set based on the time-domain location of the broadcast channel, and a
correspondence between the time-domain location of the broadcast channel and the
time-domain location of the control channel.

14. The method according to any one of claims 10 to 13, wherein a reference signal of
the broadcast channel is quasi-co-located QCL with a reference signal of the control channel.

15. A control information sending method, comprising:

sending broadcast information in a broadcast channel, wherein the broadcast information
comprises indication information that indicates a time-domain resource set of control
channels, and the broadcast channel is located in a synchronization signal block;

determining a time-domain location of a control channel from the time-domain resource
set based on a time-domain location of the synchronization signal block, wherein the
time-domain location of the synchronization signal block is one of at least two predefined
time-domain locations in at Ieast one timeslot; and

sending, to a terminal device, the control channel in the time-domain location of the
control channel.

16. The method according to claim 15, wherein the time-domain location of the
synchronization signal block is relative to a start symbol of a timeslot, and the time-domain
location of the control channel is a location, relative to a start symbol of a timeslot.

17. The method according to claim 15 or 16, wherein the time-domain location of the
control channel is orthogonal to a time-domain location of the broadcast channel and a
synchronization signal corresponding to the broadcast channel; or

the time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; or

a portion of the time-domain location of the control channel is orthogonal to a

time-domain location of the broadcast channel and a synchronization signal corresponding to

42

Date regue/Date received 2023-05-08



10

15

20

25

30

the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.

18. The method according to any one of claims 15 to 17, wherein the determining a
time-domain location of a control channel from the time-domain resource set based on the
time-domain location of the synchronization signal block comprises:

determining the time-domain location of the control channel from the time-domain
resource set based on the time-domain location of the synchronization signal block, and a
correspondence between the time-domain location of the synchronization signal block and the
time-domain location of the control channel.

19. The method according to any one of claims 15 to 18, wherein a subcarrier width of
the broadcast channel is 30 kHz, a subcarrier width of the control channel is 30 kHz, and the
time-domain resource set of the control channel indicated by the broadcast information is a
symbol with a number 0 and a symbol with a number 1 in a timeslot, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is the symbol
with the number 0 in a timeslot; or

when the time-domain location of the synchronization signal block is symbols with
numbers 6 10 9 in a timeslot, the time-domain location of the control channel is the symbol
with the number 1 in a timeslot.

20. The method according to any one of claims 15 to 18, wherein a subcarrier width of
the broadcast channel is 30 kHz, a subcarrier width of the control channel is 30 kHz, and the
time-domain resource set of the control channel indicated by the broadcast information is
symbols with numbers 0 to 1 and symbols with numbers 2 to 3 in a timeslot, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 4 to 7 in the timeslot, the time-domain location of the control channel is the symbols
with the numbers 0 to 1 in a timeslot; or

when the time-domain location of the synchronization signal block is symbols with
numbers 8 to 11 in the timeslot, the time-domain location of the control channel is the

symbols with the numbers 2 to 3 in a timeslot.
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21. The method according to any one of claims 15 to 18, wherein a subcarrier width of
the broadcast channel is 15 kHz, and a subcarrier width of the control channel is 15 kHz,
wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is symbols with
numbers 0 to 1 in a timeslot.

22. The method according to any one of claims 15 to 18, wherein a subcarrier width of
the broadcast channel is 15 kHz, and a subcarrier width used by the control channel is 15 kHz,
wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is a symbol with
anumber O in a timeslot.

23. The method according to any one of claims 15 to 22, wherein a reference signal of
the broadcast channel is quasi-co-located (QCL) with a reference signal of the control
channel.

24. A control information sending method, comprising:

sending broadcast information in a broadcast channel, wherein the broadcast information
comprises indication information indicating a time-domain resource set of control channels;

determining the time-domain location of the control channel from the time-domain
resource set based on a time-domain location of the broadcast channel, wherein the
time-domain location of the broadcast channel is one of at least two predefined time-domain
locations in at least one timeslot; and

sending, to a terminal device, the control channel in a time-domain location of the
control channel.

25. The method according to claim 24, wherein the time-domain location of the
broadcast channel is a location, relative to a start symbol of a timeslot, and the time-domain
location of the control channel is a location, relative to a start symbol of a timeslot.

26. The method according to claim 24, wherein the time-domain location of the control
channel is orthogonal to a time-domain location of the broadcast channel and a

synchronization signal corresponding to the broadcast channel; or
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the time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; or

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.

27. The method according to claim 24, wherein the determining a time-domain location
of the control channel from the time-domain resource set based on the time-domain location
of the broadcast channel comprises:

determining the time-domain location of the control channel from the time-domain
resource set based on the time-domain location of the broadcast channel, and a
correspondence between the time-domain location of the broadcast channel and the
time-domain location of the control channel.

28. The method according to claim 24, wherein a reference signal of the broadcast
channel is quasi-co-located QCL with a reference signal of the control channel.

29. A control information receiving apparatus, comprising:

a transceiver unit, configured to receive broadcast information carried in a broadcast
channel, wherein the broadcast information comprises indication information that indicates a
time-domain resource set of control channels, and the broadcast channel is located in a
synchronization signal block; and

a processing unit, configured to determine a time-domain location of a control channel
from the time-domain resource set based on the time-domain location of the synchronization
signal block, wherein the time-domain location of the synchronization signal block is one of
at least two predefined time-domain locations in at least one timeslot; wherein

the transceiver unit is further configured to perform control channel detection in the
time-domain location of the control channel.

30. The apparatus according to claim 29, wherein the time-domain location of the

synchronization signal block is relative to a start symbol of a timeslot, and the time-domain
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location of the control channel is a location, relative to a start symbol of a timeslot.

31. The apparatus according to claim 29 or 30, wherein the time-domain location of the
control channel is orthogonal to a time-domain location of the broadcast channel and a
synchronization signal corresponding to the broadcast channel; or

the time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; or

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.

32. The apparatus according to any one of claims 29 to 31, wherein the processor is
configured to:

determine the time-domain location of the control channel from the time-domain
resource set based on the time-domain location of the synchronization signal block, and a
correspondence between the time-domain location of the synchronization signal block and the
time-domain location of the control channel.

33. The apparatus according to any one of claims 29 to 32, wherein a subcarrier width of
the broadcast channel is 30 kHz, a subcarrier width of the control channel is 30 kHz, and the
time-domain resource set of the control channel indicated by the broadcast information is a
symbol with a number 0 and a symbol with a number 1 in a timeslot, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is the symbol
with the number 0 in a timeslot; or

when the time-domain location of the synchronization signal block is symbols with
numbers 6 to 9 in a timeslot, the time-domain location of the control channel is the symbol
with the number 1 in a timeslot.

34. The apparatus according to any one of claims 29 to 32, wherein a subcarrier width of

the broadcast channel is 30 kHz, a subcarrier width of the control channel is 30 kHz, and the
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time-domain resource set of the control channel indicated by the broadcast information is
symbols with numbers 0 to 1 and symbols with numbers 2 to 3 in a timeslot, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 4 to 7 in a timeslot, the time-domain location of the control channel is the symbols
with the numbers 0 to 1 in a timeslot; or

when the time-domain location of the synchronization signal block is symbols with
numbers 8 to 11 in a timeslot, the time-domain location of the control channel is the symbols
with the numbers 2 to 3 in a timeslot.

35. The apparatus according to any one of claims 29 to 32, wherein a subcarrier width of
the broadcast channel is 15 kHz, and a subcarrier width of the control channel is 15 kHz,
wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is symbols with
numbers O to 1 in a timeslot.

36. The apparatus according to any one of claims 29 to 32, wherein a subcarrier width of
the broadcast channel is 15 kHz, and a subcarrier width used by the control channel is 15 kHz,
wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is a symbol with
anumber 0 in a timeslot.

37. The apparatus according to any one of claims 29 to 36, wherein a reference signal of
the broadcast channel is quasi-co-located (QCL) with a reference signal of the control
channel.

38. A control information receiving apparatus, comprising:

a transceiver unit, configured to receive broadcast information carried in a broadcast
channel, wherein the broadcast information comprises indication information indicating a
time-domain resource set of control channels; and

a processing unit, configured to determine a time-domain location of the control channel
from the time-domain resource set based on the time-domain location of the broadcast

channel, wherein the time-domain location of the broadcast channel is one of at least two
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predefined time-domain locations in at least one timeslot; wherein

the transceiver unit is further configured to perform control channel detection in the
time-domain location of the control channel.

39. The apparatus according to claim 38, wherein the time-domain location of the
broadcast channel is a location, relative to a start symbol of a timeslot, and the time-domain
location of the control channel is a location, relative to a start symbol of a timeslot.

40. The apparatus according to claim 38 or 39, wherein the time-domain location of the
control channel is orthogonal to a time-domain location of the broadcast channel and a
synchronization signal corresponding to the broadcast channel; or

the time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; or

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.

41. The apparatus according to claim 38 or 39, wherein the processing unit is configured
to:

determine the time-domain location of the control channel from the time-domain
resource set based on the time-domain location of the broadcast channel, and a
correspondence between the time-domain location of the broadcast channel and the
time-domain location of the control channel.

42. The apparatus according to claim 38 or 39, wherein a reference signal of the
broadcast channel is quasi-co-located QCL with a reference signal of the control channel.

43_ A control information sending apparatus, comprising:

a transceiver unit, configured to send broadcast information in a broadcast channel,
wherein the broadcast information comprises indication information that indicates a
time-domain resource set of control channels, and the broadcast channel is located in a

synchronization signal block; and
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a processing unit, configured to determine a time-domain location of a control channel
from the time-domain resource set based on the time-domain location of the synchronization
signal block, wherein the time-domain location of the synchronization signal block is one of
at least two predefined time-domain locations in at least one timeslot; wherein

the transceiver unit is further configured to send, to a terminal device, the control
channel in the time-domain location of the control channel.

44. The apparatus according to claim 43, wherein the time-domain location of the
synchronization signal block is relative to a start symbol of a timeslot, and the time-domain
location of the control channel is a location, relative to a start symbol of a timeslot in which
the control channel is located.

45. The apparatus according to claim 43 or 44, wherein the time-domain location of the
control channel is orthogonal to a time-domain location of the broadcast channel and a
synchronization signal corresponding to the broadcast channel; or

the time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; or

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.

46. The apparatus according to any one of claims 43 to 45, wherein the processor is
configured to:

determine the time-domain location of the control channel from the time-domain
resource set based on the time-domain location of the synchronization signal block, and a
correspondence between the time-domain location of the synchronization signal block and the
time-domain location of the control channel.

47. The apparatus according to any one of claims 43 to 46, wherein a subcarrier width of
the broadcast channel is 30 kHz, a subcarrier width of the control channel is 30 kHz, and the

time-domain resource set of the control channel indicated by the broadcast information is a
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symbol with a number 0 and a symbol with a number 1 in a timeslot, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is the symbol
with the number 0 in a timeslot; or

when the time-domain location of the synchronization signal block is symbols with
numbers 6 to 9 in a timeslot, the time-domain location of the control channel is the symbol
with the number 1 in a timeslot.

48. The apparatus according to any one of claims 43 to 46, wherein a subcarrier width of
the broadcast channel is 30 kHz, a subcarrier width of the control channel is 30 kHz, and the
time-domain resource set of the control channel indicated by the broadcast information is
symbols with numbers 0 to 1 and symbols with numbers 2 to 3 in a timeslot, wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 4 to 7 in a timeslot, the time-domain location of the control channel is the symbols
with the numbers 0 to 1 in a timeslot; or

when the time-domain location of the synchronization signal block is symbols with
numbers 8 to 11 in a timeslot, the time-domain location of the control channel is the symbols
with the numbers 2 to 3 in a timeslot.

49. The apparatus according to any one of claims 43 to 46, wherein a subcarrier width of
the broadcast channel is 15 kHz, and a subcarrier width of the control channel is 15 kHz,
wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is symbols with
numbers 0 to 1 in a timeslot.

50. The apparatus according to any one of claims 43 to 46, wherein a subcarrier width of
the broadcast channel is 15 kHz, and a subcarrier width used by the control channel is 15 kHz,
wherein

when the time-domain location of the synchronization signal block is symbols with
numbers 2 to 5 in a timeslot, the time-domain location of the control channel is a symbol with
anumber 0 in a timeslot.

51. The apparatus according to any one of claims 43 to 50, wherein a reference signal of
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the broadcast channel is quasi-co-located (QCL) with a reference signal of the control
channel.

52. A control information sending apparatus, comprising:

a transceiver unit, configured to send broadcast information in a broadcast channel,
wherein the broadcast information comprises indication information indicating a time-domain
resource set of control channels; and

a processing unit, configured to determine a time-domain focation of the control channel
from the time-domain resource set based on the time-domain location of the broadcast
channel, wherein the time-domain location of the broadcast channel is one of at Ieast two
predefined time-domain locations in at least one timeslot; wherein

the transceiver unit is further configured to send, to a terminal device, the control
channel in a time-domain focation of the control channel.

53. The apparatus according to claim 52, wherein the time-domain location of the
broadcast channel is a location, relative to a start symbol of a timeslot, and the time-domain
location of the control channel is a location, relative to a start symbol of a timeslot.

54. The apparatus according to claim 52 or 53, wherein the time-domain location of the
control channel is orthogonal to a time-domain location of the broadcast channel and a
synchronization signal corresponding to the broadcast channel; or

the time-domain location of the control channel is the same or partially the same as a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel; or

a portion of the time-domain location of the control channel is orthogonal to a
time-domain location of the broadcast channel and a synchronization signal corresponding to
the broadcast channel, and the other portion of the time-domain location of the control
channel is the same or partially the same as the time-domain location of the broadcast channel
and the synchronization signal corresponding to the broadcast channel.

55. The apparatus according to claim 52 or 53, wherein the processing unit is configured
to:

determine the time-domain location of the control channel from the time-domain

resource set based on the time-domain location of the broadcast channel, and a
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correspondence between the time-domain location of the broadcast channel and the
time-domain location of the control channel.

56. The apparatus according to claim 52 or 53, wherein a reference signal of the
broadcast channel is quasi-co-located QCL with a reference signal of the control channel.

57. A computer-readable storage medium comprising instructions which, when executed
by a computer, cause the computer to carry out the method according to any one of claims 1
to 28.

58. An apparatus comprising a processor and a storage medium storing instructions for
execution by the processor such that, when the instruction are executed, the processor is
configured to cause the apparatus to carry out the method according to any one of claims 1 to

10 or the method according to any one of claims 1 to 28.
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