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COMMUNICATION METHOD AND APPARATUS

TECHNICAL FIELD

[0001] This application relates to the field of communication technologies, and in particular,

to a communication method and apparatus.

BACKGROUND

[0002] At present, the industry has proposed communication of a new radio (new radio, NR)
access technology implemented in a private network spectrum. The private network spectrum is,
for example, a 3.6 MHz spectrum in a frequency division duplex (frequency division duplex, FDD)
frequency band of the European railway private network, or a 3 MHz spectrum of the European
public safety network. In such a narrowband, a quantity of resource blocks (resource block, RB)
that can be supported by the private network spectrum in frequency domain is limited, and
consequently a network may fail to send a complete public control resource block, for example, a
control resource set 0 (control resource set #0, CORESET #0). Therefore, a new parameter
configuration set needs to be designed to indicate or determine a time-frequency resource position
of the CORESET #0. However, indicating all possible combinations of parameter values may

cause excessively high signaling overheads.

SUMMARY

[0003] Embodiments of this application provide a communication method and apparatus, to
save signaling resources.
[0004] According to a first aspect, this application provides a communication method.
Optionally, the method may be executed by a terminal device, or by a component (for example, a
processor, a chip, or a chip system) used in the terminal device, or by a logical module or software
that can implement all or some functions of the terminal device. The method includes:

receiving first indication information, where the first indication information indicates
a first parameter configuration, the first parameter configuration is one of K parameter
configurations, and K is a positive integer, where any parameter configuration in the K parameter
configurations includes one or more of the following parameters: a quantity of resource blocks
RBs, a frequency domain resource offset, a quantity of time domain symbols, a mapping manner,

a multiplexing mode, or a puncturing manner; and determining a time-frequency resource position
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of a first control resource set CORESET based on the first parameter configuration.

[0005] According to the method, the first indication information may indicate one of the K
parameter configurations, so that the terminal device may determine the first parameter
configuration from the K parameter configurations based on the first indication information, to
determine the time-frequency resource position of the first CORESET, so that signaling overheads
are reduced, or more reserved items are reserved, to indicate other information, so as to reduce
signaling overheads.

[0006] In an example manner, the any parameter configuration in the K parameter
configurations includes the following parameters, or consists of the following parameters: a
quantity of resource blocks RBs, a frequency domain resource offset, a quantity of time domain
symbols, a mapping manner, and a multiplexing mode.

[0007] In another example manner, the any parameter configuration in the K parameter
configurations includes the following parameters, or consists of the following parameters: a
quantity of resource blocks RBs, a frequency domain resource offset, a quantity of time domain
symbols, a mapping manner, a multiplexing mode, and a puncturing manner.

[0008] In an optional manner, K is 13, 14, 15, or 16.

[0009] In an optional manner, the K parameter configurations are used for CORESETs.
[0010] In an optional manner, the frequency domain resource offset is a frequency domain
resource offset of a CORESET relative to an SSB.

[0011] In an optional manner, the quantity of time domain symbols is a quantity of symbols
occupied by a CORESET in time domain.

[0012] In an optional manner, the mapping manner is interleaved or non-interleaved. The
mapping manner is a manner of CCE-to-REG mapping in a CORESET.

[0013] In an optional manner, the multiplexing mode is a multiplexing mode between an SSB
and a CORESET.

[0014] In an optional manner, the puncturing manner is a puncturing manner for a CORESET
or a CORESET #0.

[0015] In an optional manner, bandwidths of the CORESETs corresponding to the K parameter
configurations each are less than 24 RBs. Specifically, the bandwidths of the CORESETs
corresponding to the K parameter configurations include one or more of 12 RBs, 15 RBs, and 20
RBs. For example, the bandwidths of the CORESETs corresponding to the K parameter
configurations include 12 RBs and 15 RBs, or 15 RBs and 20 RBs, or 15 RBs.

[0016] In an optional manner, the bandwidths of the CORESETs corresponding to the K
parameter configurations include 20 RBs and 24 RBs.

[0017] In an optional manner, a bandwidth of a CORESET corresponding to a parameter
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configuration with a quantity of RBs being 24 in the K parameter configurations is 15 RBs and/or
20 RBs, or the bandwidth of the CORESET corresponding to the parameter configuration with a
quantity of RBs being 24 in the K parameter configurations is 24 RBs and/or 20 RBs.

[0018] In an optional manner, frequency domain resource offsets corresponding to the K
parameter configurations each are a value in a first value set, where a quantity of values in the first
value set is greater than 3.

[0019] In this manner, the K parameter configurations can support more frequency domain
resource offsets, that is, support more frequency domain deployment positions of CORESETs, to
support flexible channel or network deployment.

[0020] In an optional manner, a frequency domain resource offset corresponding to a
parameter configuration with a quantity of RBs being x1 in the K parameter configurations is a
first value, or is a value in a second value set. For combinations of different values of x1, different
values of the first value, or different values of the second value set, x1, the first value, and the
second value set may be used as separate optional features, and may be combined with each other.
[0021] In an optional manner, when a quantity of RBs occupied by a CORESET corresponding
to the parameter configuration with a quantity of RBs being x1 in the K parameter configurations
is the same as a quantity of RBs occupied by an SSB in frequency domain, the first value may be
0, or a value of the first value may cause the SSB and the CORESET to occupy same RBs in
frequency domain.

[0022] In this manner, a quantity of RBs occupied by the CORESET and the SSB as a whole
can support various possible deployment positions of a channel in frequency domain, to support
flexible channel deployment. In addition, the CORESET and the SSB occupy the same RB, and
the terminal device does not need to adjust a center frequency of a filter at a receive end when
receiving PDCCHs on the SSB and the CORESET, to reduce implementation complexity of the
terminal device.

[0023] In an optional manner, a frequency domain resource offset corresponding to a
parameter configuration with a quantity of RBs being 12 in the K parameter configurations is 0.
[0024] In this manner, when the SSB is 12 RBs, a quantity of RBs occupied by a CORESET
of 12 RBs and the SSB as a whole is 12, which can support various possible deployment positions
of a channel with 12 available RBs or a channel with 15 available RBs in frequency domain, to
support flexible channel deployment. In addition, the CORESET of 12 RBs and the SSB occupy
same RBs, and the terminal device does not need to adjust a receiving frequency when receiving
PDCCHs on the SSB and the CORESET, to reduce implementation complexity of the terminal
device.

[0025] In an optional manner, a frequency domain resource offset corresponding to a
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parameter configuration with a quantity of RBs being 20 in the K parameter configurations is 0.
[0026] For beneficial effects in this manner, refer to the foregoing optional manner.

[0027] In an optional manner, a quantity of time domain symbols that corresponds to a
parameter configuration with a quantity of RBs being x2 in the K parameter configurations is a
second value, or is a value in a third value set. For combinations of different values of x2, different
values of the second value, or different values of the third value set, x2, the second value, and the
third value set may be used as separate optional features, and may be combined with each other.
[0028] In an optional manner, the second value may be a largest value in possible values of
the quantity of time domain symbol.

[0029] In this manner, a CORESET may include more physical resources or include more
CCEs, so that downlink control information DCI can be sent to more users in the CORESET, to
support a higher system capacity.

[0030] In an optional manner, a quantity of time domain symbols that corresponds to the
parameter configuration with a quantity of RBs being 12 and/or the parameter configuration with
a quantity of RBs being 24 in the K parameter configurations is 3.

[0031] In this manner, a CORESET may include more physical resources or include more
CCEs, so that downlink control information DCI can be sent to more users in the CORESET, to
support a higher system capacity. In an optional manner, a quantity of time domain symbols that
corresponds to a parameter configuration with a quantity of RBs being x3 and a mapping manner
being interleaved in the K parameter configurations is a third value, or is a value in a fourth value
set. For combinations of different values of x3, different values of the third value, or different
values of the fourth value set, x3, the third value, and the fourth value set may be used as separate
optional features, and may be combined with each other.

[0032] In an optional manner, when a CORESET corresponding to a parameter configuration
with a quantity of RBs being x3 in the K parameter configurations is a CORESET obtained after
puncturing, and a mapping manner is interleaved, the third value may be a largest value in possible
values of the time domain symbol.

[0033] In this manner, in the interleaved mapping manner, the CORESET obtained after
puncturing may include more CCEs with consecutive numbers, so that a higher AL can be
supported, and receiving performance of a PDCCH is improved.

[0034] In an optional manner, a quantity of time domain symbols that corresponds to a
parameter configuration with a quantity of RBs being 24 and a mapping manner being interleaved
in the K parameter configurations is 3.

[0035] In this manner, in the interleaved mapping manner, the CORESET obtained after

puncturing may include more CCEs with consecutive numbers, so that a higher AL can be
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supported, and receiving performance of a PDCCH is improved.

[0036] In an optional manner, one parameter configuration in the K parameter configurations
corresponds to bandwidths of a plurality of CORESET, or one parameter configuration in the K
parameter configurations corresponds to values of a plurality of quantities of RBs. For example,
one parameter configuration in the K parameter configurations corresponds to bandwidths of a
CORESET of 12 RBs and a CORESET of 15 RBs, or one parameter configuration in the K
parameter configurations corresponds to bandwidths of a CORESET of 20 RBs and a CORESET
of 15 RBs, or one parameter configuration in the K parameter configurations corresponds to
bandwidths of a CORESET of 20 RBs and a CORESET of 24 RBs.

[0037] In this manner, the plurality of bandwidths of the CORESET or the values of the
plurality of quantities of RBs may share one parameter configuration, and a same indication status
is used, to reduce signaling overheads.

[0038] In an optional manner, a bandwidth of a CORESET is associated with a synchronization
raster, or a quantity of RBs of the CORESET is associated with the synchronization raster, or the
bandwidth of the CORESET is associated with a frequency band number, or the quantity of RBs
of the CORESET is associated with the frequency band number.

[0039] In an optional manner, a bandwidth of the first CORESET is associated with a
synchronization raster or a frequency band number; or a quantity of RBs of the first CORESET is
associated with the synchronization raster or the frequency band number.

[0040] In the foregoing two manners, when the first parameter configuration corresponds to a
plurality of bandwidths of a CORESET, the terminal device may determine a bandwidth of a
CORESET based on an association relationship between the bandwidth of the CORESET and the
synchronization raster or an association relationship between the bandwidth of the CORESET and
the frequency band number.

[0041] In an optional manner, the method further includes: determining the bandwidth of the
first CORESET based on the synchronization raster or the frequency band number; or determining
the quantity of RBs of the first CORESET based on the synchronization raster or the frequency
band number.

[0042] In this manner, when the first parameter configuration corresponds to a plurality of
bandwidths of a CORESET, the terminal device may determine a bandwidth of a CORESET based
on the synchronization raster and the frequency band number.

[0043] In an optional manner, a mapping manner corresponding to a parameter configuration
with a quantity of RBs being x4 in the K parameter configurations is a first mapping manner. For
combinations of different values of x4 and different first mapping manners, x4 and the first

mapping manner may be used as separate optional features, and may be combined with each other.
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[0044] In an optional manner, the first CORESET is a CORESET determined based on a
CORESET of 24 RBs, or the first CORESET is a continuous part in the CORESET of 24 RBs.
[0045] In an optional manner, the first CORESET is 15 RBs with lowest frequencies in the
CORESET of 24 RBs, or the first CORESET is 20 RBs with lowest frequencies in the CORESET
of 24 RBs.

[0046] In an optional manner, the first CORESET is a CORESET obtained by puncturing (or
removing) nine RBs with highest frequencies in the CORESET of 24 RBs, or the first CORESET
is a CORESET obtained by puncturing (or removing) four RBs with highest frequencies in the
CORESET of 24 RBs.

[0047] In an optional manner, the CORESET of 24 RBs is a non-interleaved CORESET, or an
interleaved CORESET whose quantity R of interleaved rows is 2.

[0048] In an optional manner, the frequency domain resource offset is a quantity of RBs by
which a first RB is offset relative to a second RB on a frequency domain resource, where the first
RB is an RB with a smallest number in the first CORESET, or the first RB is an RB with a smallest
number in the CORESET of 24 RBs, and the second RB is an RB with a smallest number in an
overlapping part between a synchronization signal block SSB of 12 RBs and a common RB, where
the SSB of 12 RBs is an SSB determined based on an SSB of 20 RBs, or the second RB is an RB
with a smallest number in an overlapping part between the SSB of 20 RBs and the common RB.
[0049] In an optional manner, the frequency domain resource offset is a quantity of RBs by
which a first RB is offset relative to a second RB on a frequency domain resource, where the first
RB is an RB with a lowest frequency in the first CORESET, or the first RB is an RB with a lowest
frequency in the CORESET of 24 RBs, and the second RB is an RB with a lowest frequency in an
overlapping part between a synchronization signal block SSB of 12 RBs and a common RB, where
the SSB of 12 RBs is an SSB determined based on an SSB of 20 RBs, or the second RB is an RB
with a lowest frequency in an overlapping part between the SSB of 20 RBs and the common RB.
[0050] In an optional manner, the first CORESET is a CORESET #0, or the K parameter
configurations are used for CORESETs #0.

[0051] In an optional manner, the K parameter configurations are used for a channel bandwidth
greater than or equal to 3 MHz, or used for a minimum channel bandwidth 3 MHz (minimum
channel bandwidth 3 MHz). Optionally, the K parameter configurations or a part of the K
parameter configurations may be further used for a frequency band of nl100, or used for a
synchronization raster of 920.73 MHz, or used for a case in which a frequency band is n100 and a
PBCH transmission bandwidth is 12 RBs, or used for a case in which a PBCH transmission
bandwidth is 12 RBs.

[0052] In an optional manner, the K parameter configurations are used for a channel bandwidth
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greater than or equal to 3 MHz, or are used for a minimum channel bandwidth 3 MHz. Optionally,
the K parameter configurations or a part of the K parameter configurations may be further used
for a frequency band of n100, or used for a synchronization raster of 921.45 MHz, or used for a
case in which a frequency band is n100 and a PBCH transmission bandwidth is 20 RBs, or used
for a case in which a PBCH transmission bandwidth is 20 RBs, or used for a channel bandwidth
greater than or equal to 5 MHz, or used for a minimum channel bandwidth 5 MHz.
[0053] In an optional manner, the K parameter configurations are used for a channel bandwidth
greater than or equal to 5 MHz, or are used for a minimum channel bandwidth 5 MHz. Optionally,
the K parameter configurations or a part of the K parameter configurations may be further used
for a frequency band of n100, or used for a synchronization raster of 921.45 MHz, or used for a
case in which a frequency band is n100 and a PBCH transmission bandwidth is 20 RBs, or used
for a case in which a PBCH transmission bandwidth is 20 RBs.
[0054] In an optional manner, the K parameter configurations are associated with a channel
bandwidth 3 MHz, or the K parameter configurations are associated with the channel bandwidth 3
MHz and a channel bandwidth 5 MHz, or the K parameter configurations are associated with the
channel bandwidth 5 MHz.
[0055] In an optional manner, the method further includes: determining the K parameter
configurations based on a channel bandwidth, or determining the K parameter configurations
based on the channel bandwidth and the frequency band number, or determining the K parameter
configurations based on the channel bandwidth and the synchronization raster.
[0056] In an optional manner, the channel bandwidth, the frequency band number, the
synchronization raster, or the PBCH transmission bandwidth is determined through a cell search
process, or the channel bandwidth, the frequency band number, the synchronization raster, or the
PBCH transmission bandwidth is determined based on a position of a detected synchronization
signal.
[0057] In an optional manner, the first indication information is carried on a broadcast channel.
[0058] According to a second aspect, this application provides a communication method.
Optionally, the method may be executed by a network device, or by a component (for example, a
processor, a chip, or a chip system) used in the network device, or by a logical module or software
that can implement all or some functions of the network device. The method includes:

sending first indication information, where the first indication information indicates a
first parameter configuration, the first parameter configuration is one of K parameter
configurations, and K is a positive integer, where any parameter configuration in the K parameter
configurations includes one or more of the following parameters: a quantity of resource blocks

RBs, a frequency domain resource offset, a quantity of time domain symbols, a mapping manner,
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a multiplexing mode, or a puncturing manner; and indicating a time-frequency resource position
of a first CORESET based on the first parameter configuration.

[0059] According to the method, the first indication information may indicate one of the K
parameter configurations, so that the terminal device may determine the first parameter
configuration from the K parameter configurations based on the first indication information, to
determine the time-frequency resource position of the first CORESET, so that signaling overheads
are reduced, or more reserved items are reserved, to indicate other information, so as to reduce
signaling overheads.

[0060] In an optional manner, the method further includes: determining the first indication
information.

[0061] In an optional manner, the method further includes: generating a broadcast channel,
where sending the first indication information includes sending the first indication information by
using the broadcast channel.

[0062] In an optional manner, K is 13, 14, 15, or 16.

[0063] For detailed descriptions and beneficial effects of the K parameter configurations, the
parameter included in the any parameter configuration in the K parameter configurations, the first
indication information, and the first CORESET in the second aspect, refer to related descriptions
of the first aspect. Details are not described herein again.

[0064] In an optional manner, a bandwidth of a CORESET is associated with a synchronization
raster, or a quantity of RBs of the CORESET is associated with the synchronization raster, or the
bandwidth of the CORESET is associated with a frequency band number, or the quantity of RBs
of the CORESET is associated with the frequency band number.

[0065] In this manner, when the first parameter configuration corresponds to a plurality of
bandwidths of a CORESET, the terminal device may determine a bandwidth of a CORESET based
on an association relationship between the bandwidth of the CORESET and the synchronization
raster or an association relationship between the bandwidth of the CORESET and the frequency
band number.

[0066] In an optional manner, a CORESET of 24 RBs is a non-interleaved CORESET, or an
interleaved CORESET whose quantity R of interleaved rows is 2.

[0067] In an optional manner, a channel bandwidth, the frequency band number, the
synchronization raster, or a PBCH transmission bandwidth is determined through a cell search
process, or the channel bandwidth, the frequency band number, the synchronization raster, or the
PBCH transmission bandwidth is determined based on a position of a detected synchronization
signal.

[0068] According to a third aspect, a communication apparatus is provided. The
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communication apparatus may perform the method provided in the first aspect. The
communication apparatus specifically includes: a transceiver unit, configured to receive first
indication information, where the first indication information indicates a first parameter
configuration, the first parameter configuration is one of K parameter configurations, and K is a
positive integer, where any parameter configuration in the K parameter configurations includes
one or more of the following parameters: a quantity of resource blocks RBs, a frequency domain
resource offset, a quantity of time domain symbols, a mapping manner, a multiplexing mode, or a
puncturing manner; and a processing unit, configured to determine a time-frequency resource
position of a first CORESET based on the first parameter configuration.

[0069] In an optional manner, K is 13, 14, 15, or 16.

[0070] For detailed descriptions and beneficial effects of the K parameter configurations, the
parameter included in the any parameter configuration in the K parameter configurations, the first
indication information, and the first CORESET in the third aspect, refer to related descriptions of
the first aspect. Details are not described herein again.

[0071] In an optional manner, a bandwidth of a CORESET is associated with a synchronization
raster, or a quantity of RBs of the CORESET is associated with the synchronization raster, or the
bandwidth of the CORESET is associated with a frequency band number, or the quantity of RBs
of the CORESET is associated with the frequency band number.

[0072] In an optional manner, the following is further included: The processing unit is further
configured to determine a bandwidth of the first CORESET based on the synchronization raster or
the frequency band number; or determine a quantity of RBs of the first CORESET based on the
synchronization raster or the frequency band number.

[0073] In an optional manner, a CORESET of 24 RBs is a non-interleaved CORESET, or an
interleaved CORESET whose quantity R of interleaved rows is 2.

[0074] In an optional manner, the following is further included: The processing unit is further
configured to determine the K parameter configurations based on a channel bandwidth, or
determine the K parameter configurations based on the channel bandwidth and the frequency band
number, or determine the K parameter configurations based on the channel bandwidth and the
synchronization raster.

[0075] In an optional manner, the channel bandwidth, the frequency band number, the
synchronization raster, or a PBCH transmission bandwidth is determined through a cell search
process, or the channel bandwidth, the frequency band number, the synchronization raster, or the
PBCH transmission bandwidth is determined based on a position of a detected synchronization
signal.

[0076] According to a fourth aspect, a communication apparatus is provided. The
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communication apparatus may perform the method provided in the second aspect. The
communication apparatus specifically includes: a transceiver unit, configured to send first
indication information, where the first indication information indicates a first parameter
configuration, the first parameter configuration is one of K parameter configurations, and K is a
positive integer, where any parameter configuration in the K parameter configurations includes
one or more of the following parameters: a quantity of resource blocks RBs, a frequency domain
resource offset, a quantity of time domain symbols, a mapping manner, a multiplexing mode, or a
puncturing manner; and a processing unit, configured to indicate a time-frequency resource
position of the first CORESET based on the first parameter configuration.

[0077] In an optional manner, the following is further included: The processing unit is further
configured to determine the first indication information.

[0078] In an optional manner, the following is further included: The processing unit is further
configured to generate a broadcast channel, where sending the first indication information includes
sending the first indication information by using the broadcast channel.

[0079] In an optional manner, K is 13, 14, 15, or 16.

[0080] For detailed descriptions and beneficial effects of the K parameter configurations, the
parameter included in the any parameter configuration in the K parameter configurations, the first
indication information, and the first CORESET in the fourth aspect, refer to related descriptions
of the first aspect. Details are not described herein again.

[0081] In an optional manner, a bandwidth of a CORESET is associated with a synchronization
raster, or a quantity of RBs of the CORESET is associated with the synchronization raster, or the
bandwidth of the CORESET is associated with a frequency band number, or the quantity of RBs
of the CORESET is associated with the frequency band number.

[0082] In an optional manner, a CORESET of 24 RBs is a non-interleaved CORESET, or an
interleaved CORESET whose quantity R of interleaved rows is 2.

[0083] In an optional manner, a channel bandwidth, the frequency band number, the
synchronization raster, or a PBCH transmission bandwidth is determined through a cell search
process, or the channel bandwidth, the frequency band number, the synchronization raster, or the
PBCH transmission bandwidth is determined based on a position of a detected synchronization
signal.

[0084] According to a fifth aspect, this application provides a communication apparatus. The
communication apparatus includes a processor, and the processor is configured to run a computer
program or instructions, to cause the communication apparatus to perform the method according
to the first aspect or the second aspect.

[0085] In an optional manner, the communication apparatus further includes a memory. The
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processor is coupled to the memory, and the processor is configured to run a computer program or
instructions stored in the memory, to cause the communication apparatus to perform the method
according to the first aspect or the second aspect.

[0086] According to a sixth aspect, this application provides a communication apparatus. The
communication apparatus includes a processor, a memory, and a transceiver, the processor is
coupled to the memory, the transceiver is configured to receive and send data, and the processor
is configured to implement the method according to the first aspect or the second aspect.

[0087] According to a seventh aspect, this application provides a chip. The chip includes a
processor and an interface, the processor is coupled to the interface, the interface is configured to
receive or output a signal, and the processor is configured to execute code instructions, so that the
method according to the first aspect or the second aspect is performed.

[0088] According to an eighth aspect, this application provides a computer-readable storage
medium. The computer-readable storage medium stores a computer program or instructions, and
when the computer program or the instructions are run on a communication apparatus, the method
according to the first aspect or the second aspect is performed.

[0089] According to a ninth aspect, this application provides a communication system. The
communication system includes a first communication apparatus and a second communication
apparatus. The first communication apparatus is configured to perform the method according to
the first aspect, and the second communication apparatus is configured to perform the method
according to the second aspect; or the first communication apparatus is the communication
apparatus according to the third aspect, and the second communication apparatus is the
communication apparatus according to the fourth aspect.

[0090] According to a tenth aspect, this application provides a computer program product. The
computer program product includes computer instructions, and when a part or all of the computer
instructions are run on a communication apparatus, a computer is caused to perform the method
according to the first aspect or the second aspect.

[0091] For beneficial effects of the second aspect to the tenth aspect and the possible designs
of the second aspect to the tenth aspect, refer to the beneficial effects of the first aspect and the

possible designs of the first aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0092] FIG. 1 is a diagram of an architecture of a wireless communication system according
to an embodiment of this application;

[0093] FIG. 2 is a diagram of a CCE-REG mapping relationship in a CORESET #0;
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[0094] FIG. 3 is a diagram of a spectrum;

[0095] FIG. 4 is a diagram of puncturing of a CORESET #0;

[0096] FIG. 5 is a diagram of puncturing of a CORESET #0;

[0097] FIG. 6 is a diagram of a frequency domain resource offset;

[0098] FIG. 7 is a diagram of a frequency domain resource offset;

[0099] FIG. 8 is a diagram of a frequency domain resource offset;

[00100] FIG. 9 is a diagram of puncturing of a CORESET;

[00101] FIG. 10 is a schematic flowchart of a communication method according to this
application;

[00102] FIG. 11 is a diagram of a structure of a communication apparatus according to this
application;

[00103] FIG. 12 is a diagram of a structure of another communication apparatus according to
this application; and

[00104] FIG. 13 is a diagram of a structure of a chip according to this application.

DESCRIPTION OF EMBODIMENTS

[00105] Embodiments of this application provide a communication method and apparatus. The
method and the apparatus have similar problem-resolving principles. Therefore, implementations
of the apparatus and the method may be mutually referenced. Details are not described.

[00106] In the descriptions of this application, the terms such as "first" and "second" are merely
used for differentiated description, and cannot be understood as an indication or implication of
relative importance, or cannot be understood as an indication or implication of an order. It should
be noted that an appearance sequence of "first", "second", and the like is not limited in this
application. For example, "second" may appear first, and then "first" appears. This is not limited
in this application.

[00107] In the descriptions of this application, "at least one (type)" means one (type) or more
(types), and "a plurality of (types)" means two (types) or more (types). In addition, "at least one of
the following items" or a similar expression thereof means any combination of these items,
including any combination of singular items or plural items. For example, at least one of a, b, or ¢
may indicate a, b, ¢, aand b, a and ¢, b and ¢, or a, b, and c, where a, b, and ¢ may be singular or
plural. In the descriptions of this application, "/" represents "or". For example, a/b represents a or
b.

[00108] FIG. 1 is a diagram of an architecture of a communication system 1000 to which an

embodiment of this application is applied. As shown in FIG. 1, the communication system includes
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an access network 100 and a core network 200. Optionally, the communication system 1000 may
further include an internet 300. The radio access network (radio access network, RAN) 100 may
include at least one RAN node (for example, 110a and 110b in FIG. 1), and may further include at
least one terminal (for example, 120a to 120j in FIG. 1). The terminal is connected to the radio
access network device in a wireless manner, and the radio access network device is connected to
the core network in a wireless or wired manner. A core network device and the radio access
network device may be different physical devices that are independent, or functions of the core
network device and logical functions of the radio access network device are integrated into a same
physical device, or some functions of the core network device and some functions of the radio
access network device are integrated into one physical device. A wired or wireless manner may be
used for connection between terminals and between radio access network devices. FIG. 1 is merely
a diagram. The communication system may further include another network device, for example,
a wireless relay device and a wireless backhaul device, which are not shown in FIG. 1.

[00109] The network device is a network side device having a wireless transceiver function.
The network device may be an apparatus that is in a radio access network (radio access network,
RAN) and that provides a wireless communication function for the terminal device, and is referred
to as a RAN device. The RAN may be an access network in the 3rd generation partnership project
(3rd generation partnership project, 3GPP), for example, a 4G network, a 5G network, or a future-
oriented network. The RAN may alternatively be an open access network (open RAN, O-RAN, or
ORAN), a cloud radio access network (cloud radio access network, CRAN), or a communication
network of two or more of the foregoing networks. The RAN device may be a base station (base
station), an evolved NodeB (evolved NodeB, eNodeB), a transmission reception point
(transmission reception point, TRP), a next generation NodeB (next generation NodeB, gNB) in a
5th generation (5th generation, 5G) mobile communication system, a base station in a future
mobile communication system, a wireless fidelity (wireless fidelity, Wi-Fi) system, or an access
node in a long range radio (long range radio, LoRa) system or an internet of vehicles system. The
RAN device may alternatively be a module or unit that completes some functions of the base
station, for example, a central unit (central unit, CU), a distributed unit (distributed unit, DU), or
a radio unit (radio unit, RU). The CU herein completes functions of a radio resource control
protocol and a packet data convergence protocol (packet data convergence protocol, PDCP) of the
base station, and may further complete a function of a service data adaptation protocol (service
data adaptation protocol, SDAP). The DU completes functions of a radio link control layer and a
medium access control (medium access control, MAC) layer of the base station, and may further
complete some or all functions of a physical layer. For specific descriptions of the foregoing

protocol layers, refer to related technical specifications of the 3rd generation partnership project
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(3rd generation partnership project, 3GPP). The CU and the DU may be separately disposed, or
may be included in a same network element, for example, a baseband unit (baseband unit, BBU).
The RU may be included in a radio frequency device or a radio frequency unit, for example, a
remote radio unit (remote radio unit, RRU), an active antenna unit (active antenna unit, AAU), or
a remote radio head (remote radio head, RRH). In different systems, the CU, the DU, or the RU
may have different names, but a person skilled in the art may understand meanings of the names.
For example, in an ORAN system, the CU may also be referred to as an O-CU (open CU), the DU
may also be referred to as an O-DU, and an RU may also be referred to as an O-RU. Any one of
the CU (or the CU-CP and the CU-UP), the DU, and the RU in this application may be
implemented by a software module, a hardware module, or a combination of a software module
and a hardware module. The radio access network device may be a macro base station (for example,
110a in FIG. 1), or may be a micro base station or an indoor base station (for example, 110b in
FIG. 1), or may be a relay node or a donor node. A specific technology and a specific device form
that are used by the radio access network device are not limited in embodiments of this application.
For ease of description, a network device is used as an abbreviation of the radio access network
device, and the base station is used as an example of the radio access network device.

[00110] The terminal is a device having a wireless transceiver function, and may send a signal
to the base station, or receive a signal from the base station. The terminal may also be referred to
as a terminal device, user equipment (user equipment, UE), a mobile station, a mobile terminal, or
the like. The terminal may be widely used in various scenarios, for example, device-to-device
(device-to-device, D2D), vehicle-to-everything (vehicle-to-everything, V2X) communication,
machine-type communication (machine-type communication, MTC), internet of things (internet
of things, IoT), virtual reality, augmented reality, industrial control, automatic driving,
telemedicine, smart grid, smart furniture, smart office, smart wearable, smart transportation, and
smart city. The terminal may be a mobile phone, a tablet computer, a computer having a wireless
transceiver function, a wearable device, a vehicle, an airplane, a ship, a robot, a robotic arm, a
smart home device, or the like. A specific technology and a specific device form that are used by
the terminal are not limited in embodiments of this application.

[00111] The base station and the terminal may be fixed or movable. The base station and the
terminal may be deployed on land, including an indoor or outdoor device, a hand-held device, or
a vehicle-mounted device, or may be deployed on water, or may be deployed on an airplane, a
balloon, or an artificial satellite. Application scenarios of the base station and the terminal are not
limited in embodiments of this application.

[00112] Roles of the base station and the terminal may be relative. For example, a helicopter or

an uncrewed aerial vehicle 1201 in FIG. 1 may be configured as a mobile base station. For a
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terminal 120j accessing the radio access network 100 through 1201, the terminal 120i is a base
station. However, for the base station 110a, 1201 is a terminal. In other words, communication
between 110a and 120i is performed based on a radio air interface protocol. Certainly,
communication between 110a and 1201 may alternatively be performed based on an interface
protocol between base stations. In this case, for 110a, 1201 is also a base station. Therefore, the
base station and the terminal may be collectively referred to as a communication apparatus, 110a
and 110b in FIG. 1 may be referred to as a communication apparatus having a function of a base
station, and 120a to 120j in FIG. 1 may be referred to as a communication apparatus having a
function of a terminal.

[00113] In embodiments of this application, the function of the base station may be performed
by a module (for example, a chip) in the base station, or may be performed by a control subsystem
including the function of the base station. The control subsystem including the function of the base
station herein may be a control center in the foregoing application scenarios, such as smart grid,
industrial control, smart transportation, and smart city. The function of the terminal may be
performed by a module (for example, a chip or a modem) in the terminal, or may be performed by
an apparatus including the function of the terminal.

[00114] Based on the foregoing communication system, this application provides a
communication method. The following explains and describes some terms used in this application,
and the terms are also used as a part of the present invention.

[00115] 1. Synchronization signal and physical broadcast channel (physical broadcast channel,
PBCH) block (synchronization signal and PBCH block, SSB)

[00116] A synchronization signal and a PBCH, as a whole, are referred to as an SSB. The
synchronization signal is used for time synchronization, and the PBCH carries a master
information block (Master Information Block, MIB). In an implementation, the SSB occupies 20
resource blocks (resource block, RB) in frequency domain.

[00117] Foracell, the MIB includes some basic configuration information of the cell, especially
some parameters used for initial access, for example, configuration information of a physical
downlink control channel (physical downlink control channel, PDCCH) for scheduling a system
information block 1 (system information block 1, SIB1). A terminal device usually first decodes
the MIB, and then continues to receive the SIB1, other broadcast information, and the like by using
a parameter in the MIB.

[00118] 2. Control resource set (control resource set, CORESET) and a CORESET #0

[00119] A terminal device needs to perform blind detection based on a possible time-frequency
resource position of a PDCCH when receiving the PDCCH. Information such as a resource

position occupied in frequency domain and/or a quantity of symbols occupied in time domain by
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the possible time-frequency resource position of the PDCCH is referred to as a CORESET.
Information such as a start symbol of the possible time-frequency resource position of the PDCCH
in time domain and a monitoring periodicity of the terminal device is referred to as search space.
The terminal device may determine, with reference to the CORESET and the search space, a time-
frequency resource position at which blind detection needs to be performed, to receive the PDCCH.
It may be understood that the time-frequency resource position at which the terminal device needs
to perform blind detection may also be referred to as the CORESET. An embodiment of this
application provides a CORESET-related method, and the search space is not limited.
[00120] The CORESET #0 corresponds to a PDCCH for scheduling a SIB1, that is, a Type0-
PDCCH. The terminal device has not successfully accessed when receiving the Type0-PDCCH.
Therefore, the terminal device cannot obtain a parameter configuration of the CORESET #0 by
using RRC signaling. The terminal device may determine the parameter configuration of the
CORESET #0 by using indication information included in a MIB, and further determine a time-
frequency resource position of the CORESET #0 or time-frequency resource information of the
CORESET #0. In an implementation, the CORESET #0 occupies 24 RBs in frequency domain.
[00121] A PDCCH transmitted in the CORESET is a PDCCH formed by combining control
channel elements (control channel element, CCE) of a specific quantity of aggregation levels
according to a sequence of CCE numbers. One CCE includes six resource element groups
(resource element group, REG). One REG occupies one RB in frequency domain, and occupies
one orthogonal frequency division multiplexing (orthogonal frequency division multiplexing,
OFDM) symbol in time domain, that is, one REG includes 12 REs. One REG bundle (REG bundle)
includes L REGs. L is an integer greater than or equal to 1.
[00122] NR supports two CCE-to-REG mapping manners: non-interleaved mapping and
interleaved mapping. A relationship between a CCE and an REG bundle may be described as
follows:
[00123] An REG bundle i includes REGs {iL,iL + 1, ...,iL + L — 1}, where L is a quantity
of REGs included in the REG bundle, i=0,1,..,N{Se>FT/L—1, and N{oaroFl =
NSSRESETNg,%%ESET is a quantity of REGs in the CORESET.
[00124] A CCE j includes REG bundles {f(6j/L),f(6j/L+ 1),..,f(6j/L+6/L+ 1)},
where f(.) is a mapping function.
[00125] In the interleaved mapping manner, a mapping function formula is:
f(x) = (rC + ¢ + ng;p)mod(NEEEESET /L)
X=cR+r
r=0,1,..,R—-1

c=01..,C-1
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[00126] Currently, a quantity of time domain symbols that is supported by the CORESET #0 is
2 or 3, and an aggregation level (aggregation level, AL) supported by the CORESET #0 is 4, 8, or
16. In a subcarrier spacing of 15 kHz and a channel bandwidth 5 MHz, the CORESET #0 includes
24 RBs. In addition, the CORESET #0 supports only CCE-REG interleaved mapping, and
interleaver parameters R=2 and L=6.

[00127] For search space associated with the CORESET #0, for an aggregation level AL, a
number of a CCE included in a candidate PDCCH may be given by the following formula:

(L)

Mg * Necg,
LYot + [ 2| + ng | mod|Necgp/L|} + i -
TS L- Mstax

[00128] L-{.} isused for determining a number of a start CCE, and a value of i ranges from 0
to AL-1.

[00129] FIG. 2 is a diagram of a CCE-REG mapping relationship in a CORESET #0. When the
CORESET #0 occupies 2 time domain symbols and occupies 24 RBs in frequency domain, every
six REGs form one REG bundle; and a CCE 0 is mapped to a REG bundle 0, a CCE 1 is mapped
to a REG bundle 4, a CCE 2 is mapped to a REG bundle 1, a CCE 3 is mapped to a REG bundle
5, ...,and a CCE 7 is mapped to a REG bundle 7. When the CORESET #0 occupies 3 time domain
symbols and occupies 24 RBs in frequency domain, every six REGs form one REG bundle; and a
CCE 0 is mapped to a REG bundle 0, a CCE 1 is mapped to a REG bundle 6, a CCE 2 is mapped
to a REG bundle 1, a CCE 3 is mapped to a REG bundle 7, ..., and a CCE 11 is mapped to a REG
bundle 11.

[00130] 3. Private network spectrum

[00131] FIG. 3 is a diagram of a spectrum. To implement NR communication on a private
network spectrum, a channel bandwidth may be 3 MHz or 5 MHz. In a 3 MHz channel, a quantity
of available RBs of the channel may be 12 or 15. In a 5 MHz channel, a quantity of available RBs
of the channel may be 20.

[00132] In such a narrow channel bandwidth, the quantity of available RBs of the channel is
limited, and consequently a network may fail to send the foregoing complete SSB or CORESET
#0.

[00133] 4. Puncturing (puncturing)

[00134] To adapt to a channel bandwidth of a private network spectrum or a quantity of
available RBs of a channel, a possible manner is to puncture (or truncate) an SSB or a CORESET
#0. For example, the SSB is punctured to obtain an SSB of 12 RBs, and the CORESET #0 is
punctured to obtain a CORESET #0 of 15 RBs or a CORESET #0 of 20 RBs. The SSB of 12 RBs
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is applicable to a 3 MHz channel and a 5 MHz channel, the CORESET #0 of 15 RBs is applicable
to a channel with 15 available RBs in 3 MHz channels and a 5 MHz channel, and the CORESET
#0 of 20 RBs is applicable to a 5 MHz channel.

[00135] In another possible manner, an SSB or a CORESET #0 that is adapted to the channel
bandwidth of the private network spectrum or the quantity of available RBs of the channel may be
directly determined without puncturing. For example, a CORESET #0 of 12 RBs may be directly
determined, where the CORESET #0 of 12 RBs is applicable to a 3 MHz channel, including a
channel with 15 available RBs and a channel with 12 available RBs, and is also applicable to a 5
MHz channel. FIG. 4 is a diagram of puncturing of a CORESET #0. A CORESET #0 obtained
after puncturing is different from a directly determined CORESET #0 in CCE index distribution.
In FIG. 4, an example in which the CORESET #0 occupies three time domain symbols is used.
CCE:s in the CORESET #0 obtained after puncturing are a CCE 0,a CCE 2,a CCE 4,a CCE 6, a
CCE 8, and a CCE 10 in ascending order of frequencies, and CCEs in the directly determined
CORESET #0 are a CCE 0,a CCE 2,a CCE 4,a CCE 1, a CCE 3, and a CCE 5 in ascending order
of frequencies.

[00136] In a possible implementation, to adapt to a channel bandwidth 3 MHz, an SSB of 20
RBs may be punctured to obtain an SSB of 12 RBs, and a CORESET #0 of 24 RBs is punctured
to obtain a CORESET #0 of 15 RBs, or a CORESET #0 of 12 RBs is directly determined. To adapt
to a channel bandwidth 5 MHz, an SSB of 20 RBs may be punctured to obtain an SSB of 12 RBs,
and a CORESET #0 of 24 RBs may be punctured to obtain a CORESET #0 of 20 RBs. In the
following example, unless otherwise specified, the CORESET of 24 RBs is a CORESET before
puncturing, the CORESET of 15 RBs or 20 RBs is a CORESET obtained after puncturing, the
CORESET of 12 RBs is a directly determined CORESET, the SSB of 20 RBs is an SSB before
puncturing, and the SSB of 12 RBs is an SSB obtained after puncturing.

[00137] It should be understood that embodiments of this application protect a result obtained
after puncturing, and a network device or a terminal device may not perform a puncturing action.
An SSB (or a CORESET #0) before puncturing may be understood as the foregoing complete SSB
(or CORESET #0). An SSB (or a CORESET #0) obtained after puncturing may be understood as
an SSB (or a CORESET #0) determined based on the SSB (or CORESET #0) before puncturing,
or may be understood as a part in the SSB (or CORESET #0) before puncturing. A network may
perform sending based on the SSB (or CORESET #0) before puncturing, and the terminal device
may perform receiving based on the SSB (or CORESET #0) obtained after puncturing. Certainly,
the network may alternatively perform sending based on the SSB (or CORESET #0) obtained after
puncturing.

[00138] In a possible implementation, the SSB obtained after puncturing may be a continuous

18



10

15

20

25

30

35

part in frequency domain in the SSB before puncturing. Specifically, the SSB obtained after
puncturing may be a part in the SSB before puncturing, with a; RBs with highest frequencies and
a2 RBs with lowest frequencies removed, where a; and a; are integers greater than or equal to 0,
and a sum of a; and a» is equal to a difference between a quantity of RBs of the SSB before
puncturing and a quantity of RBs of the SSB obtained after puncturing. Further, the SSB obtained
after puncturing may be a part centered in frequency domain in the SSB before puncturing, that is,
ar is equal to a;. For example, the SSB before puncturing is an SSB of 20 RBs, and the SSB
obtained after puncturing is an SSB of 12 RBs. In an implementation, the SSB of 12 RBs is a part
in the SSB of 20 RBs with four RBs with highest frequencies and four RBs with lowest frequencies
removed. Specifically, the SSB of 12 RBs may occupy subcarriers whose subcarrier numbers are
48 to 191, or the terminal device does not expect to receive an SSB on subcarriers whose subcarrier
numbers are 0 to 47 and 192 to 239.

[00139] In a possible implementation, the CORESET #0 obtained after puncturing may be a
continuous part in frequency domain in the CORESET #0 before puncturing. Specifically, the
CORESET #0 obtained after puncturing may be a part in the CORESET #0 before puncturing,
with b; RBs with highest frequencies and b, RBs with lowest frequencies removed, where b; and
b2 are integers greater than or equal to 0, and a sum of by and bz is equal to a difference between a
quantity of RBs of the CORESET #0 before puncturing and a quantity of RBs of the CORESET
#0 obtained after puncturing. Combinations of different values of b; and different values of b, may
correspond to different puncturing manners. FIG. 5 is used as an example. FIG. 5 is a diagram of
puncturing of a CORESET #0. In FIG. 5, an example in which a CORESET #0 occupies three time
domain symbols is used. A CORESET #0 before puncturing is a CORESET #0 of 24 RBs, and a
CORESET #0 obtained after puncturing is a CORESET #0 of 15 RBs. The CORESET #0 of 15
RBs is a part in the CORESET #0 of 24 RBs with b; RBs with highest frequencies and b2, RBs
with lowest frequencies removed. Values of b and b» are integers ranging from 0 to 9, and a sum
of by and by is 9. There are 10 possible combinations of values of b; and values of by, that is, there
are a maximum of 10 possible puncturing manners. It may be understood that the puncturing
manner of the CORESET #0 is also applicable to another quantity of time domain symbols, for
example, 2, or another type of CORESET. In another example, the CORESET #0 before
puncturing is a CORESET #0 of 24 RBs, and the CORESET #0 obtained after puncturing is a
CORESET #0 of 20 RBs. Values of b; and b, are integers ranging from 0 to 4, and a sum of b; and
b2 is 4. There are 5 possible combinations of values of b; and values of b, that is, there are a
maximum of 5 possible puncturing manners.

[00140] In embodiments of this application, for a CORESET (or an SSB) that needs to be
punctured, a bandwidth of the CORESET (or SSB) is a quantity of RBs after puncturing, and a

19



10

15

20

25

30

35

CORESET corresponding to a parameter configuration is a CORESET obtained after puncturing;
and for a CORESET (or an SSB) that does not need to be punctured, a bandwidth of the CORESET
(or SSB) and a quantity of RBs actually occupied by the CORESET (or SSB) correspond to a same
quantity of physical resources. Unless otherwise specified, a quantity of RBs in the following
descriptions may be a quantity of RBs before puncturing, or may be a quantity of RBs after
puncturing. This is not limited.

[00141] To adapt to a channel bandwidth of a private network spectrum, a new parameter
configuration set needs to be designed, to indicate or determine a time-frequency resource position
of a CORESET #0. However, indicating all possible combinations of parameter values causes
excessively high signaling overheads.

[00142] In embodiments of this application, to save signaling resources, a new parameter
configuration set is provided, to indicate or determine a time-frequency resource position of a
CORESET #0. Further, a parameter configuration set provided in embodiments of the present
invention may further indicate or determine a time-frequency resource position of another type of
CORESET, or be used for another channel bandwidth, to resolve a problem that signaling
overheads are excessively high because there are an excessively large quantity of possible
combinations of parameter values.

[00143] The parameter configuration set provided in embodiments of this application includes
K parameter configurations, and K is a positive integer. Optionally, K is less than or equal to a first
threshold, and the first threshold is 2, where N is a positive integer. Specifically, N may be 4, and
K may be 13, 14, 15, or 16. A network device may indicate one of the K parameter configurations
to a terminal device by using first indication information. In a possible implementation, the first
indication information may be of N bits, different status values of the N bits indicate different
parameter configurations, and the different status values of the N bits may be understood as indexes
of different parameter configurations. The N-bit first indication information corresponds to 2N
status values, and the first indication information indicates the K parameter configurations. K may
be equal to 2N, that is, each status value may correspond to one parameter configuration.
Alternatively, K may be less than 2N, that is, some status values are reserved without indicating
any parameter configuration.

[00144] Any parameter configuration in the K parameter configurations includes one or more
of the following parameters, or the any parameter configuration in the K parameter configurations
may consist of one or more of the following parameters: a quantity of RBs, a frequency domain
resource offset, a quantity of time domain symbols, a mapping manner, or a puncturing manner.
[00145] The following separately describes the foregoing parameters:

[00146] Quantity of RBs
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[00147] The quantity of RBs is a quantity of resources occupied by a CORESET in frequency
domain in a form of an RB. The quantity of RBs may be a quantity of RBs before the CORESET
is punctured, or may be a quantity of RBs after the CORESET is punctured (that is, a bandwidth
of the CORESET).

[00148] A value of the quantity of RBs may correspond to the bandwidth of the CORESET. If
the quantity of RBs is the quantity of RBs before the CORESET is punctured, the value of the
quantity of RBs is different from the bandwidth of the CORESET. If the quantity of RBs is the
quantity of RBs after the CORESET is punctured, or if the CORESET is not punctured, the value
of the quantity of RBs is the same as the bandwidth of the CORESET.

[00149] In an example, a possible value of the quantity of RBs is 24 or 12. A bandwidth of the
CORESET corresponding to the quantity of RBs being 24 is 15 RBs and/or 20 RBs. A bandwidth
of the CORESET corresponding to the quantity of RBs being 12 is 12 RBs.

[00150] In another example, a possible value of the quantity of RBs is 24. A bandwidth of the
CORESET corresponding to the quantity of RBs being 24 is 20 RBs and/or 24 RBs. Alternatively,
a bandwidth of the CORESET corresponding to the quantity of RBs being 24 is 20 RBs and/or 15
RBs.

[00151] In another example, a possible value of the quantity of RBs is 15 or 12. A bandwidth
of the CORESET corresponding to the quantity of RBs being 15 is 15 RBs. A bandwidth of the
CORESET corresponding to the quantity of RBs being 12 is 12 RBs.

[00152] In another example, a possible value of the quantity of RBs is 20, 15, or 12. A
bandwidth of the CORESET corresponding to the quantity of RBs being 20 is 20 RBs. A bandwidth
of the CORESET corresponding to the quantity of RBs being 15 is 15 RBs. A bandwidth of the
CORESET corresponding to the quantity of RBs being 12 is 12 RBs.

[00153] In another example, a possible value of the quantity of RBs is 20 or 15. A bandwidth
of the CORESET corresponding to the quantity of RBs being 20 is 20 RBs. A bandwidth of the
CORESET corresponding to the quantity of RBs being 15 is 15 RBs.

[00154] Frequency domain resource offset

[00155] The frequency domain resource offset (or a frequency domain resource offset of a
CORESET relative to an SSB) is a quantity of RBs by which a first RB is offset relative to a second
RB in frequency domain. The first RB is an RB with a smallest number in a CORESET obtained
after puncturing, or the first RB is an RB with a smallest number in a CORESET before puncturing.
The second RB is an RB with a smallest number in an overlapping part between an SSB obtained
after puncturing and a common RB, or the second RB is an RB with a smallest number in an
overlapping part between an SSB without being puncturing and the common RB. RB numbers are

sorted in ascending order of RB frequencies. Alternatively, the smallest number may be replaced
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with a lowest frequency.

[00156] FIG. 6 is used as an example. FIG. 6 is a diagram of a frequency domain resource offset.
In the accompanying drawings provided in embodiments of this application, frequencies are in an
ascending order from bottom to top. In FIG. 6, an SSB before puncturing is an SSB of 20 RBs,
and an SSB obtained after puncturing is an SSB of 12 RBs. In the SSB of 20 RBs, a>=4 RBs with
low frequencies are removed, and a;=4 RBs with high frequencies are removed. A right side of the
SSB is an example of relative RB numbers which are numbered 0 to 19 in ascending order of RB
frequencies, where RBs numbered 4 to 15 are RBs occupied by the SSB obtained after puncturing.
A CORESET before puncturing is a CORESET of 24 RBs, and a CORESET obtained after
puncturing is a CORESET of 15 RBs. In the CORESET of 24 RBs, b>=3 RBs with low frequencies
are removed, and bi1=6 RBs with high frequencies are removed. A right side of the CORESET is
an example of relative RB numbers which are numbered O to 23 in ascending order of RB
frequencies, where RBs numbered 3 to 17 are RBs occupied by the CORESET obtained after
puncturing. It should be understood that RB numbering in FIG. 6 is merely an example, and there
may be another numbering manner. For example, the SSB and the CORESET are numbered
together, or numbering is performed starting from an absolute position of a physical RB. In FIG.
6, a first RB is an RB with a smallest number in the CORESET of 15 RBs, that is, a position
marked with the first RB (an RB numbered 3 in the CORESET) in the figure, or the first RB is an
RB with a smallest number in the CORESET of 24 RBs, that is, a position marked with a first RB'
(an RB numbered 0 in the CORESET) in the figure. A second RB is an RB with a smallest number
in an overlapping part between the SSB of 12 RBs and a common RB, that is, a position marked
with the second RB (an RB numbered 4 in the SSB) in the figure, or the second RB is an RB with
a smallest number in an overlapping part between the SSB of 20 RBs and the common RB, that is,
a position marked with a second RB' (an RB numbered 0 in the SSB) in the figure.

e I[f the first RB is an RB with a smallest number in the CORESET obtained after
puncturing, that is, the position marked with the first RB in the figure, and the second RB is an RB
with a smallest number in the overlapping part between the SSB obtained after puncturing and the
common RB, that is, the position marked with the second RB in the figure, the frequency domain
resource offset is 2.

e If the first RB is an RB with a smallest number in the CORESET obtained after
puncturing, that is, the position marked with the first RB in the figure, and the second RB is an RB
with a smallest number in the overlapping part between the SSB before puncturing and the
common RB, that is, the position marked with the second RB' in the figure, the frequency domain
resource offset is —2.

e Ifthe first RB is an RB with a smallest number in the CORESET before puncturing,
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that is, the position marked with the first RB' in the figure, and the second RB is an RB with a
smallest number in the overlapping part between the SSB obtained after puncturing and the
common RB, that is, the position marked with the second RB in the figure, the frequency domain
resource offset is 5.

e [fthe first RB is an RB with a smallest number in the CORESET before puncturing,

that is, the position marked with the first RB' in the figure, and the second RB is an RB with a
smallest number in the overlapping part between the SSB before puncturing and the common RB,
that is, the position marked with the second RB' in the figure, the frequency domain resource offset
is 1.
[00157] Optionally, the first RB is an RB with a smallest number in the CORESET obtained
after puncturing, and the second RB is an RB with a smallest number in the overlapping part
between the SSB obtained after puncturing and the common RB. In this way, a terminal device
may directly determine, by detecting a position of the SSB obtained after puncturing, a frequency
domain position of the CORESET obtained after puncturing, without converting the frequency
domain resource offset, to reduce implementation complexity of the terminal device. The
following uses the optional solution as an example for description. It is assumed that a value of
the frequency domain resource offset in the optional solution is c. Using FIG. 6 as an example, the
value c of the frequency domain resource offset is 2.

e  If the first RB is an RB with a smallest number in the CORESET obtained after
puncturing, and the second RB is an RB with a smallest number in the overlapping part between
the SSB before puncturing and the common RB, the frequency domain resource offset may be
replaced with c—a2. Using FIG. 6 as an example, the frequency domain resource offset may be
replaced with c—4.

e Ifthe first RB is an RB with a smallest number in the CORESET before puncturing,
and the second RB is an RB with a smallest number in the overlapping part between the SSB
obtained after puncturing and the common RB, the frequency domain resource offset may be
replaced with c+b2. Using FIG. 6 as an example, the frequency domain resource offset may be
replaced with c+3.

e Ifthe first RB is an RB with a smallest number in the CORESET before puncturing,
and the second RB is an RB with a smallest number in the overlapping part between the SSB
before puncturing and the common RB, the frequency domain resource offset may be replaced
with c—a2+b2. Using FIG. 6 as an example, the frequency domain resource offset may be replaced
with c—1.

[00158] The frequency domain resource offset may be limited by a channel bandwidth or a

quantity of available RBs of a channel. In other words, the SSB and the CORESET determined
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based on the frequency domain resource offset cannot occupy more RBs as a whole in frequency
domain than the channel bandwidth or the quantity of available RBs of the channel.

[00159] FIG. 7 is used as an example. FIG. 7 is a diagram of a frequency domain resource offset.
In FIG. 7, an SSB is an SSB of 12 RBs, and a CORESET is a CORESET of 15 RBs. The CORESET
of 15 RBs in a channel with 15 available RBs has four possible frequency domain positions, which
respectively correspond to frequency domain resource offsets 0, 1, 2, and 3. In other words, a
frequency domain resource offset corresponding to a parameter configuration with a quantity of
RBs being 24 or 15 may be 0, 1, 2, or 3.

[00160] FIG. 8isused as an example. FIG. 8 is a diagram of a frequency domain resource offset.
In FIG. 8, an SSB is an SSB of 12 RBs, and a CORESET is a CORESET of 12 RBs. The
CORESETs of 12 RBs in a channel with 15 available RBs has seven possible frequency domain
positions, which respectively correspond to frequency domain resource offsets -3, -2, -1, 0, 1, 2,
and 3. In other words, a frequency domain resource offset corresponding to a parameter
configuration with a quantity of RBs being 12 may be -3, -2, -1, 0, 1, 2, or 3.

[00161] In another example, the SSB is an SSB of 12 RBs, and the CORESET is a CORESET
of 12 RBs. The CORESET of 12 RBs in a channel with 12 available RBs has one possible
frequency domain position, which corresponds to a frequency domain resource offset 0.

[00162] In another example, the SSB is an SSB of 12 RBs, and the CORESET is a CORESET
of 20 RBs. The CORESETs of 20 RBs in a channel with 20 available RBs has nine possible
frequency domain positions, which respectively correspond to frequency domain resource offsets
0,1,2,3,4,5, 6,7, and 8. Alternatively, the SSB is an SSB of 20 RBs, and the CORESET is a
CORESET of 20 RBs. The CORESET of 20 RBs in a channel with 20 available RBs has one
possible frequency domain position, which corresponds to frequency domain resource offset 0.
[00163] Quantity of time domain symbols

[00164] The quantity of time domain symbols (or a quantity of time domain symbols of a
CORESET) is a quantity of resources occupied by the CORESET in time domain in a form of an
OFDM symbol.

[00165] In an example, a value of the quantity of time domain symbols is 2 or 3.

[00166] Mapping manner (or mapping mode)

[00167] The mapping manner is the foregoing CCE-to-REG (CCE-to-REG) mapping manner.
In an example, the mapping manner may be one of an interleaved manner or a non-interleaved
manner.

[00168] Optionally, a mapping manner corresponding to a parameter configuration with a
quantity of RBs being 12 is the interleaved manner.

[00169] Puncturing manner (or puncturing mode)
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[00170] The puncturing manner (or a puncturing manner of a CORESET) includes different
puncturing manners corresponding to the foregoing combinations of different values of b; and
different values of b>. A specific puncturing manner may be predefined. For example, the specific
puncturing manner is specified in a protocol, or values of b; and by are specified in a protocol.
Alternatively, a puncturing manner may be indicated by a network. For example, the network sends
first information, and correspondingly, a terminal receives the first information, where the first
information indicates a puncturing manner, or the first information indicates values of by and b..
The first information may be one of parameters included in any parameter configuration in the K
parameter configurations, or the first information may be information other than a parameter
included in the any parameter configuration in the K parameter configurations. The first
information may indicate a puncturing manner from all possible puncturing manners, or may
indicate a puncturing manner from several specific puncturing manners. Optionally, the several
specific puncturing manners may be specified in a protocol.

[00171] Optionally, it may be predefined that a CORESET obtained after puncturing is a part
with a lowest frequency in a CORESET before puncturing. In other words, it may be specified that
by is a difference between a quantity of RBs of the CORESET before puncturing and a quantity of
RBs of the CORESET obtained after puncturing, and it is specified that bz is 0. In this way, CCE
fragmentation caused by puncturing, that is, incomplete CCEs at both ends of a frequency domain
resource, can be avoided. In addition, a CCE with a low frequency is reserved, so that one terminal
can directly communicate with both a network on which a CORESET is punctured and a network
on which a CORESET is not punctured. This is because in the puncturing manner of reserving the
CCE with a low frequency, for the CORESET that is punctured and the CORESET that is not
punctured, frequency domain resource offsets indicated by the network are consistent, or
frequency domain positions of the foregoing first RB are consistent. In other words, the terminal
device does not need to adjust a time-frequency resource range for decoding in two processes of
decoding the CORESET that is punctured and the CORESET that is not punctured. For example,
the CORESET before puncturing is a CORESET of 24 RBs, and the CORESET obtained after
puncturing is a CORESET of 15 RBs. The CORESET of 15 RBs may be 15 RBs with lowest
frequencies in the CORESET of 24 RBs. In other words, the CORESET of 15 RBs may be obtained
by puncturing nine RBs with highest frequencies in the CORESET of 24 RBs.

[00172] Optionally, it may be predefined that a CORESET obtained after puncturing is a part
with a highest frequency in a CORESET before puncturing. In other words, it may be specified
that by is a difference between a quantity of RBs of the CORESET before puncturing and a quantity
of RBs of the CORESET obtained after puncturing, and it is specified that b is 0. In this way,
CCE fragmentation caused by puncturing, that is, incomplete CCEs at both ends of a frequency
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domain resource, can be avoided. In another optional manner, the foregoing two puncturing
manners may be used as specific puncturing manners, and one of the puncturing manners is
indicated by the network.

[00173] In NR, one RB occupies 12 subcarriers in frequency domain. The quantity of RBs and
the frequency domain resource offset are in a form of an RB, and the parameters may alternatively
be in a form of another frequency domain resource. This is not limited in this application. The
quantity of time domain symbols is in a form of an OFDM symbol, and this parameter may
alternatively be in a form of another time domain resource. This is not limited in this application.
[00174] The K parameter configurations provided in embodiments of the present invention have
one or more of the following optional features:

[00175] A first optional feature is that bandwidths of CORESETs corresponding to the K
parameter configurations each are less than 24 RBs. Specifically, the bandwidths of the
CORESETs corresponding to the K parameter configurations include one or more of 12 RBs, 15
RBs, and 20 RBs. For example, the bandwidths of the CORESETs corresponding to the K
parameter configurations include 12 RBs and 15 RBs.

[00176] A second optional feature is that frequency domain resource offsets corresponding to
the K parameter configurations each are a value in a first value set, where a quantity of values in
the first value set is greater than 3. In this way, the K parameter configurations can support more
frequency domain resource offsets, that is, support more frequency domain positions of
CORESETs, to support flexible network deployment. Supporting flexible network deployment
may be understood as that, when the network is deployed at various possible positions (or when a
signal and/or a channel in the network is located at various possible positions), a corresponding
parameter configuration in the K parameter configurations may indicate a frequency domain
position of a CORESET that complies with a system bandwidth, a channel bandwidth, or a quantity
of available RBs of a channel.

[00177] A third optional feature is that a frequency domain resource offset corresponding to a
parameter configuration with a quantity of RBs being x1 in the K parameter configurations is a
first value, or is a value in a second value set. For combinations of different values of x1, different
values of the first value, or different second value sets, x1, the first value, and the second value set
may be used as separate optional features, and may be combined with each other. Further, when a
quantity of RBs occupied by a CORESET corresponding to the parameter configuration with a
quantity of RBs being x1 in the K parameter configurations is the same as a quantity of RBs
occupied by an SSB in frequency domain, the first value may be 0, or a value of the first value
may cause the SSB and the CORESET to occupy same RBs in frequency domain. In this way, a
quantity of RBs occupied by the CORESET and the SSB as a whole can support various possible
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deployment positions of a channel in frequency domain, to support flexible channel deployment.
In addition, the CORESET and the SSB occupy same RBs, and the terminal device does not need
to adjust a receiving frequency when receiving PDCCHs on the SSB and the CORESET, to reduce
implementation complexity of the terminal device.

[00178] In a possible example, x1 may be one of 12, 24, 15, or 20, the first value may be one
of possible values of the frequency domain resource offset, and the second value set may be
multiple of possible values of the frequency domain resource offset.

[00179] In an example, x1 may be 12, and the first value may be 0. In other words, a frequency
domain resource offset corresponding to a parameter configuration with a quantity of RBs being
12 in the K parameter configurations is 0, that is, the SSB and the CORESET are aligned in
frequency domain. An example may be a possible frequency domain position of a 1% CORESET
from left to right in FIG. 8. In this way, when the SSB is 12 RBs, a quantity of RBs occupied by a
CORESET of 12 RBs and the SSB as a whole is 12, which can support various possible
deployment positions of a channel with 12 available RBs or a channel with 15 available RBs in
frequency domain, to support flexible channel deployment. In addition, the CORESET of 12 RBs
and the SSB occupy same RBs, and the terminal device does not need to adjust a receiving
frequency when receiving PDCCHs on the SSB and the CORESET, to reduce implementation
complexity of the terminal device.

[00180] In an example, x1 may be 20 or 24, and the first value may be 0. In other words, a
frequency domain resource offset corresponding to a parameter configuration with a quantity of
RBs being 20 or 24 in the K parameter configurations is 0. Alternatively, x1 may be 20 or 24, and
the second value set may be 0, 1, 2, and 3. In other words, the second value set may be some or all
possible values of a frequency domain resource offset corresponding to a parameter configuration
with a quantity of RBs being 15 or 24 in the K parameter configurations.

[00181] A fourth optional feature is that a quantity of time domain symbols that corresponds to
a parameter configuration with a quantity of RBs being x2 in the K parameter configurations is a
second value, or is a value in a third value set. For combinations of different values of x2, different
values of the second value, or different third value sets, x2, the second value, and the third value
set may be used as separate optional features, and may be combined with each other. Further, the
second value may be a largest value in possible values of the time domain symbol. In this way, a
CORESET may include more physical resources or more CCEs, so that a PDCCH can be sent to
more users in the CORESET, to support a higher system capacity.

[00182] Inapossible example, x2 may be one of 12, 24, 15, or 20, the second value may be one
of possible values of the quantity of time domain symbols, and the second value set may be

multiple of possible values of the quantity of time domain symbols. Specifically, a possible value
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of the time domain symbol is 2 or 3.

[00183] Inan example, x2 may be 12 and/or 24, and the second value may be 3. In other words,
a quantity of time domain symbols that corresponds to a parameter configuration with a quantity
of RBs being 12 and/or a parameter configuration with a quantity of RBs being 24 in the K
parameter configurations is 3. In this way, a CORESET may include more physical resources or
more CCEs, so that a PDCCH can be sent to more users in the CORESET, to support a higher
system capacity.

[00184] A fifth optional feature is that a quantity of time domain symbols that corresponds to a
parameter configuration with a quantity of RBs being x3 and a mapping manner being interleaved
in the K parameter configurations is a third value, or is a value in a fourth value set. For
combinations of different values of x3, different values of the third value, or different fourth value
sets, x3, the third value, and the fourth value set may be used as separate optional features, and
may be combined with each other. Further, when a CORESET corresponding to a parameter
configuration with a quantity of RBs being x3 in the K parameter configurations is a CORESET
obtained after puncturing, and a mapping manner is interleaved, the third value may be a largest
value in possible values of the time domain symbol. In this way, in the interleaved mapping manner,
the CORESET obtained after puncturing may include more CCEs with consecutive numbers, so
that a higher AL can be supported, and receiving performance of a PDCCH is improved.

[00185] In a possible example, x3 may be one of 24, 15, or 20, the third value may be one of
possible values of the quantity of time domain symbols, and the fourth value set may be multiple
of possible values of the quantity of time domain symbols. Specifically, a possible value of the
time domain symbol is 2 or 3.

[00186] In an example, x3 may be 24, and the third value may be 3. In other words, a quantity
of time domain symbols that corresponds to a parameter configuration with a quantity of RBs
being 24 and a mapping manner being interleaved in the K parameter configurations is 3.
Alternatively, x3 may be 15 or 20, and the third value may be 3. In other words, a quantity of time
domain symbols that corresponds to a parameter configuration with a quantity of RBs being 15 or
20 and a mapping manner being interleaved in the K parameter configurations is 3. In this way, in
the interleaved mapping manner, the CORESET obtained after puncturing may include more CCEs
with consecutive numbers, so that a higher AL can be supported, and receiving performance of a
PDCCH is improved. FIG. 9 is a diagram of puncturing of a CORESET. In FIG. 9, a CORESET
before puncturing is a CORESET of 24 RBs, and a CORESET obtained after puncturing is a
CORESET of 15 RBs and is 15 RBs with lowest frequencies in the CORESET of 24 RBs. The
CORESET that is obtained after puncturing and whose quantity of time domain symbols is 3
includes a CCE 0, a CCE 1, a CCE 2, and half of a CCE 3,a CCE 4, a CCE 6, a CCE 8, and a CCE
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10. The CORESET that is obtained after puncturing and whose quantity of time domain symbols
is 2 includes a CCE 0, a CCE 1, a CCE 2, a CCE 4, and a CCE 6. For example, when AL is 4, in
the CORESET that is obtained after puncturing and whose quantity of time domain symbols is 3,
a terminal device may receive a PDCCH on the CCE 0, the CCE 1, the CCE 2, and half of the
CCE 3. In the CORESET that is obtained after puncturing and whose quantity of time domain
symbols is 3, the terminal device can receive the PDCCH only on the CCE 0, the CCE 1, and the
CCE 2. It can be learned that better receiving performance can be obtained by using the quantity
3 of time domain symbols.

[00187] A sixth optional feature is that one parameter configuration in the K parameter
configurations corresponds to bandwidths of a plurality of CORESET, or one parameter
configuration in the K parameter configurations corresponds to values of a plurality of quantities
of RBs. In this way, the plurality of bandwidths of the CORESET or the values of the plurality of
quantities of RBs may share one parameter configuration, to reduce signaling resources.

[00188] Further, a bandwidth of a CORESET is associated with a synchronization raster, or a
quantity of RBs of the CORESET is associated with the synchronization raster, or the bandwidth
of the CORESET is associated with a frequency band number, or the quantity of RBs of the
CORESET is associated with the frequency band number. In this way, when first indication
information received by the terminal device indicates configuration parameters corresponding to
the plurality of bandwidths of the CORESET, the terminal device may determine a bandwidth of
a CORESET based on an association relationship. Similarly, the bandwidth of the CORESET may
be replaced with the quantity of RBs.

[00189] The association relationship may be a predefined association relationship, as specified
in a protocol, or may be an association relationship indicated by a network. Specifically, the
association relationship may be that the bandwidth of the CORESET is in one-to-one
correspondence with the synchronization raster, or may be that the bandwidth of the CORESET is
in one-to-one correspondence with the frequency band number. For example, a bandwidth of a
CORESET corresponding to a synchronization raster of 920.73 MHz is 12 RBs, or a bandwidth of
a CORESET corresponding to a frequency band number n100 is 12 RBs. A bandwidth of a
CORESET corresponding to another synchronization raster or frequency band number is 15 RBs.
For another example, a bandwidth of a CORESET corresponding to a synchronization raster of
921.45 MHz is 20 RBs, or a bandwidth of a CORESET corresponding to a frequency band number
n100 is 20 RBs. Similarly, the bandwidth of the CORESET may be replaced with the quantity of
RBs.

[00190] A seventh optional feature is that a mapping manner corresponding to a parameter

configuration with a quantity of RBs being x4 in the K parameter configurations is a first mapping
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manner. For combinations of different values of x4 and different first mapping manners, x4 and
the first mapping manner may be used as separate optional features, and may be combined with
each other. In a possible example, x4 may be one of 12, 24, 15, or 20, and the first mapping manner
is interleaved or the first mapping manner is non-interleaved.

[00191] The foregoing optional features may be randomly combined, or may be separately used
as features of the foregoing K parameter configurations. Specifically, the K parameter
configurations provided in embodiments of the present invention may have one, some, or all of
the foregoing optional features.

[00192] A correspondence in embodiments of this application may be understood as that a
parameter configuration corresponds to a parameter in the parameter configuration, or a first
parameter in a parameter configuration corresponds to a second parameter in the parameter
configuration, or a parameter configuration corresponds to a bandwidth of a CORESET (or the
CORESET) that can be determined based on the parameter configuration, or a parameter
corresponds to a value of the parameter, or may be understood as another correspondence that can
be used for establishing a relationship. This is not limited in this application.

[00193] Each parameter configuration corresponds to a group of parameter values. Therefore,
a table is used for describing the correspondence. Each parameter configuration is represented by
an index value, that is, each parameter configuration or each group of parameter values
corresponds to an index value. In addition to the foregoing parameters, each parameter
configuration may further correspond to a multiplexing mode (or a multiplexing mode of an SSB
and a CORESET). Optionally, the multiplexing mode indicates time division multiplexing of the
SSB and the CORESET. Specifically, the multiplexing mode may be indicated as a mode 1. There
are 2N rows in the table, and a network may indicate a first index value in the table by using 2N
status values corresponding to N-bit indication information, to indicate a first parameter
configuration. Some rows in the table may be reserved without indicating any parameter
configuration. It should be noted that the K parameter configurations correspond to rows that can
indicate parameter values in the table. In addition, positions and a sequence of the K parameter
configurations in the table are not limited in this application, and index values in the table may be
numbered in another numbering manner.

[00194] Embodiments of this application further provide the following several examples of the
foregoing table. In an actual system, one or more of tables provided in embodiments of this
application may be used, or some rows or some columns in the table, or a table obtained through
a combination or an exchange of some rows or some columns in the table may be used. The table
provided in embodiments of this application may be some rows or some columns in a table used

in an actual system.
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[00195] Table 1-1 shows a possible example of the table corresponding to the K parameter
configurations. A 7™ row to a 14" row in Table 1-1 correspond to a non-interleaved manner, or
parameter configurations whose index values are 6 to 13 in Table 1-1 correspond to the non-
interleaved manner. Optionally, Table 1-1 is used for a channel bandwidth greater than or equal to
3 MHz. Optionally, Table 1-1 is used for a CORESET #0. Optionally, Table 1-1 is used when a
subcarrier spacing of an SSB is 15 kHz and a subcarrier spacing of a PDCCH is 15 kHz. For
example, the table can be named "Set of resource blocks and slot symbols of CORESET for Type0-
PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency
bands with minimum channel bandwidth 3 MHz. Non-interleaved CCE-to-REG mapping applies

for entries 6 to 13".

Table 1-1
Index Multiplexing Quantity | .. Quant‘lty of Erequency
value mode of RBs time domain domain resource

symbols offset
0 1 12 2 0
! 1 12 3 0
2 1 24 3 0
3 1 24 3 1
4 1 24 3 2
5 1 24 3 3
6 1 24 3 0
7 1 24 3 1
8 1 24 3 2
9 1 24 3 3
10 1 24 2 0
11 1 24 2 1
12 1 24 2 9
13 1 24 2 3
14

Reserved

15

[00196] As shown in Table 1-1, index values 0 to 13 each correspond to one parameter
configuration, and index values 14 and 15 are reserved items. In an implementation, the indexes
14 and 15 may be reserved as default values, or may indicate other information. The K parameter
configurations shown in Table 1-1 are 14 parameter configurations corresponding to the index

values 0 to 13. Based on Table 1-1, the K parameter configurations have one or more of the
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following features.

1. Frequency domain resource offsets corresponding to parameter configurations with
quantities of RBs being 12 in the K parameter configurations are 0.

2. Quantities of time domain symbols that correspond to the parameter configurations
with quantities of RBs being 12 in the K parameter configurations are respectively 2 and 3.
Optionally, a 1°' row may be deleted, that is, a parameter configuration corresponding to the index
value 0 is removed from the K parameter configurations. In this case, K=13. Based on this optional
item, quantities of time domain symbols that correspond to the parameter configurations with
quantities of RBs being 12 in the K parameter configurations are one value, and specifically, may
be 3.

3. Quantities of time domain symbols that correspond to parameter configurations (as
shown in a 3" row to a 6 in Table 1-1) with quantities of RBs being 24 and mapping manners
being interleaved in the K parameter configurations are 3.

4. Quantities of time domain symbols that correspond to parameter configurations (as
shown in the 7™ row to the 14" row in Table 1-1) with quantities of RBs being 24 and mapping
manners being non-interleaved in the K parameter configurations are respectively 2 and 3.

5. Quantities of time domain symbols that correspond to the parameter configurations
with quantities of RBs being 24 in the K parameter configurations are respectively 2 and 3.

6. Frequency domain resource offsets corresponding to the parameter configurations
with quantities of RBs being 24 in the K parameter configurations are respectively 0, 1, 2, and 3.
[00197] It may be understood that a CORESET corresponding to the quantity 24 of RBs is a
CORESET with a bandwidth of 15 RBs, and the quantity 24 of RBs may alternatively be replaced
with 15. When a definition of a first RB and/or a definition of a second RB are/is different, the
foregoing frequency domain resource offset may be replaced with reference to the foregoing
descriptions.

[00198] Table 1-2 shows another possible example of the table corresponding to the K
parameter configurations. A 9" row to a 16™ row in Table 1-2 correspond to a non-interleaved
manner, or parameter configurations whose index values are 8 to 15 in Table 1-2 correspond to the
non-interleaved manner. Optionally, Table 1-2 is used for a channel bandwidth greater than or
equal to 3 MHz. Optionally, Table 1-2 is used for a CORESET #0. Optionally, Table 1-2 is used
when a subcarrier spacing of an SSB is 15 kHz and a subcarrier spacing of a PDCCH is 15 kHz.
For example, the table can be named "Set of resource blocks and slot symbols of CORESET for
Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for
frequency bands with minimum channel bandwidth 3 MHz. Non-interleaved CCE-to-REG

mapping applies for entries 8 to 15".
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Table 1-2

Index Multiplexing Quantity | . Quantity of Frequency
1 mod of RBs time domain domain resource

- o symbols offset

0 1 12/24 3 0

1 1 24 3 .

2 1 24 3 5

3 1 24 3 3

4 1 12/24 2 0

S 1 24 > :

6 1 24 2 5

7 1 24 2 3

8 1 24 3 0

9 1 24 3 .

10 1 24 3 5

1 ! 24 3 3

12 ! 24 2 0

13 ! 24 2 :

14 1 24 > 5

15 1 24 ) 3

[00199] As shown in Table 1-2, index values 0 to 15 each correspond to one parameter
configuration. The K parameter configurations shown in Table 1-2 are 16 parameter configurations
corresponding to the index values 0 to 15. Based on Table 1-2, the K parameter configurations
have one or more of the following features.

1. A parameter configuration in the K parameter configurations may correspond to a
plurality of quantities of RBs, that is, correspond to 12 RBs and 24 RBs, as shown in a 1* row and
a 5 row in Table 1-2.

2. Frequency domain resource offsets corresponding to parameter configurations with
quantities of RBs being 12 in the K parameter configurations are 0.

3. Quantities of time domain symbols that correspond to the parameter configurations
with quantities of RBs being 12 in the K parameter configurations are respectively 2 and 3.
Optionally, a parameter configuration in the 5™ row may correspond to only 24 RBs. Based on this,
a quantity of time domain symbols that corresponds to the parameter configuration with a quantity
of RBs being 12 in the K parameter configurations is one value, and specifically, may be 3.

4. Quantities of time domain symbols that correspond to parameter configurations (as
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shown in the 1% row to an 8" row in Table 1-2) with quantities of RBs being 24 and mapping
manners being interleaved in the K parameter configurations are respectively 2 and 3. Further,
optionally, the 5 row to the 8™ row may be deleted. In this case, K=12. Based on this optional
item, quantities of time domain symbols that correspond to parameter configurations (as shown in
the 1% row to a 4™ row in Table 1-2) with quantities of RBs being 24 and mapping manners being
interleaved in the K parameter configurations are 3.

5. Quantities of time domain symbols that correspond to parameter configurations (as
shown in the 9" row to the 16 row in Table 1-2) with quantities of RBs being 24 and mapping
manners being non-interleaved in the K parameter configurations are respectively 2 and 3.

6. Quantities of time domain symbols that correspond to the parameter configurations
with quantities of RBs being 24 in the K parameter configurations are respectively 2 and 3.

7. Frequency domain resource offsets corresponding to the parameter configurations
with quantities of RBs being 24 in the K parameter configurations are respectively 0, 1, 2, and 3.
[00200] It may be understood that a CORESET corresponding to the quantity 24 of RBs is a
CORESET with a bandwidth of 15 RBs, and the quantity 24 of RBs may alternatively be replaced
with 15. When a definition of a first RB and/or a definition of a second RB are/is different, the
foregoing frequency domain resource offset may be replaced with reference to the foregoing
descriptions.

[00201] Optionally, the K parameter configurations provided in embodiments of this
application or the table provided in embodiments of this application may alternatively not include
a parameter configuration corresponding to a CORESET of 12 RBs, or may include only a
parameter configuration corresponding to a CORESET of 15 RBs. For example, the parameter
configurations with quantities of RBs being 12 are deleted from Table 1-1 and Table 1-2. In this
case, according to the method provided in embodiments of this application, more reserved items
may be reserved, so that the network indicates another possible parameter configuration or other
information. In this way, signaling overheads are reduced.

[00202] Optionally, the K parameter configurations provided in embodiments of this
application or the table provided in embodiments of this application may further include a
parameter configuration corresponding to a CORESET of 20 RBs. For example, based on Table
1-1, Table 1-2, and a possible variant of the table, the reserved item may be replaced with the
parameter configuration corresponding to the CORESET of 20 RBs, and/or some or all rows
corresponding to the CORESETs of 15 RBs in the table correspond to the CORESETs of 15 RBs
and the CORESETs of 20 RBs. If the table used in the actual system includes the parameter
configuration corresponding to the CORESET of 20 RBs, the K parameter configurations may
correspond to rows that can indicate parameter values of the CORESET of 15 RBs and the
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CORESET of 12 RBs in the table used in the actual system.

[00203] Table 1-3 shows still another possible example of the table corresponding to the K
parameter configurations. A 7™ row to a 14™ row in Table 1-3 correspond to a non-interleaved
manner, or parameter configurations whose index values are 6 to 13 in Table 1-3 correspond to the
non-interleaved manner. Optionally, Table 1-3 is used for a channel bandwidth greater than or
equal to 3 MHz and a channel bandwidth greater than or equal to 5 MHz. Optionally, Table 1-3 is
used for a CORESET #0. Optionally, Table 1-3 is used when a subcarrier spacing of an SSB is 15
kHz and a subcarrier spacing of a PDCCH is 15 kHz. For example, the table can be named "Set of
resource blocks and slot symbols of CORESET for TypeO-PDCCH search space set when
{SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel
bandwidth 3 MHz or 5 MHz. Non-interleaved CCE-to-REG mapping applies for entries 6 to 13".

Table 1-3
inlexi Quantity of Frequency
Valuelndex mod eM ultiplexing Quantity of RBs | time domain domain resource

symbols offset
0 1 12 o) 0
1 1 12 3 0
2 1 24 (or 15/20) 3 0
3 1 24 (or 15) 3 1
4 1 24 (or 15) 3 2
5 1 24 (or 15) 3 3
6 1 24 (or 15/20) 3 0
7 1 24 (or 15) 3 1
8 1 24 (or 15) 3 2
9 1 24 (or 15) 3 3
10 1 24 (or 15/20) 2 0
11 1 24 (or 15) 2 1
12 1 24 (or 15) 2 2
13 1 24 (or 15) 2 3
14

Reserved

15

[00204] As shown in Table 1-3, index values 0 to 13 each correspond to one parameter
configuration, and index values 14 and 15 are reserved items, or may indicate other information.
The K parameter configurations shown in Table 1-3 are 14 parameter configurations corresponding

to the index values 0 to 13. Based on Table 1-3, the K parameter configurations have one or more
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of the following features.

[00205] 1. A parameter configuration in the K parameter configurations may correspond to a
plurality of bandwidths of a CORESET, or a plurality of quantities of RBs. In other words, when
a quantity of RBs is 24, the parameter configuration corresponds to a bandwidth of a CORESET
of 15 RBs or 20 RBs, or the quantity of RBs may be 15 or 20, as shown in a 3™ row, the 7" row,
and an 11™ row in Table 1-3.

[00206] 2. A frequency domain resource offset corresponding to a parameter configuration in
the K parameter configurations that corresponds to a CORESET whose bandwidth is 20 RBs is 0,
as shown in the 3" row, the 7" row, and the 11" row in Table 1-3. Optionally, frequency domain
resource offsets corresponding to parameter configurations in the K parameter configurations that
correspond to a CORESET whose bandwidth is 20 RBs may respectively be 0, 1, 2, and 3. For
example, the 3 row to the 14™ row in Table 1-3 each correspond to a plurality of bandwidths of a
CORESET or a plurality of quantities of RB.

[00207] 3. For other similar features, refer to descriptions in Table 1-1 and Table 1-2. Details
are not described herein again.

[00208] It may be understood that, when a definition of a first RB and/or a definition of a second
RB are/is different, the foregoing frequency domain resource offset may be replaced with reference
to the foregoing descriptions.

[00209] In still another possible example, some or all rows that correspond to a CORESET of
24 RBs and that are in a table used for a channel bandwidth greater than or equal to 5 MHz or a
minimum channel bandwidth 5 MHz may correspond to a CORESET of 24 RBs and a CORESET
of 20 RBs, that is, parameter configurations corresponding to the CORESET of 24 RBs and the
CORESET of 20 RBs are multiplexed. A principle is the same as that in the foregoing embodiment.
Details are not described herein again.

[00210] The following further describes a communication method and a communication
apparatus provided in embodiments of this application.

[00211] In an embodiment of this application, a communication method is provided, to reduce
signaling overheads. FIG. 10 is a flowchart of a communication method 100. In the following
descriptions, an example in which the method is applied to a diagram of a network architecture
shown in FIG. 1 is used. For ease of description, in the following descriptions, an example in which
the method is performed by a network device and a terminal device is used. For example, this
embodiment of this application is applied to the network architecture shown in FIG. 1. Therefore,
the network device described below is, for example, the access network device in the network
architecture shown in FIG. 1, and the terminal device described below may be the terminal device

in the network architecture shown in FIG. 1.

36



10

15

20

25

30

35

[00212] S101: The network device sends first indication information, and correspondingly, the
terminal device receives the first indication information, where the first indication information
indicates a first parameter configuration, the first parameter configuration is one of K parameter
configurations, and K is a positive integer.

[00213] Specifically, any parameter configuration in the K parameter configurations includes
one or more of the following parameters, or the any parameter configuration in the K parameter
configurations consists of one or more of the following parameters: a quantity of RBs, a frequency
domain resource offset, a quantity of time domain symbols, a mapping manner, a puncturing
manner, and a multiplexing mode. For descriptions of the K parameter configurations and related
parameters, refer to the foregoing related descriptions. Details are not described herein again. That
the network device sends the first indication information may also mean that the network device
outputs the first indication information.

[00214] Optionally, the first indication information may be carried in a MIB, a PBCH, or a
broadcast message. The first indication information may be periodically sent.

[00215]  Optionally, the first indication information may be of N bits, and different values of the
N-bit information may indicate different parameter configurations in the K parameter
configurations. Further, N may be 4, and K may be an integer less than or equal to 2N. Specifically,
K may be 13, 14, 15, or 16.

[00216] Optionally, before step S101, the network device may determine the first indication
information. This step is not shown in FIG. 10.

[00217] Optionally, before step S101, the network device may generate a PBCH. Further, in
step S101, the network device may send the first indication information by using the PBCH. This
step is not shown in FIG. 10.

[00218] S102: The network device indicates a time-frequency resource position of a first
CORESET (or replaced with time-frequency resource information in the first CORESET) based
on the first parameter configuration. Correspondingly, the terminal device determines the time-
frequency resource position of the first CORESET based on the first parameter configuration. The
first CORESET may be a CORESET #0.

[00219] Specifically, the terminal device determines, in the K parameter configurations based
on the first indication information, the first parameter configuration corresponding to the first
indication information. Before this, the terminal device determines the K parameter configurations,
and receives the first indication information. The determining step may be performed before or
after the receiving step. This is not limited in this application.

[00220] Optionally, the K parameter configurations are associated with a synchronization raster,

or the terminal device may determine the K parameter configurations based on the synchronization
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raster, or the K parameter configurations are determined based on the synchronization raster. For
example, K parameter configurations corresponding to a synchronization raster of a frequency
may be specified in a protocol. In an example, it may be specified that a synchronization raster
whose corresponding channel bandwidth is 3 MHz corresponds to the K parameter configurations
provided in this embodiment of this application. A possible synchronization raster frequency is
920.73 MHz, or the synchronization raster is determined according to a formula 600 kHzxN+50
kHzxM+300 kHz, where Ne{1:2499}, and Me{1, 3, 5}. In this case, bandwidths of CORESETs
corresponding to the K parameter configurations may be 12 RBs and/or 15 RBs. In another
example, it may be specified that a synchronization raster whose corresponding channel bandwidth
is 3 MHz and a synchronization raster whose corresponding channel bandwidth is 5 MHz and
quantity of available RBs is 20 correspond to the K parameter configurations provided in this
embodiment of this application. A possible synchronization raster frequency is 921.45 MHz or
920.73 MHz, or the synchronization raster is determined according to a formula 600 kHzxN+50
kHzxM+300 kHz, where Ne{1:2499}, and Me{1, 3, 5}. In this case, the bandwidths of the
CORESETs corresponding to the K parameter configurations may be 12 RBs and/or 15 RBs and/or
20 RBs. In an example, it may be specified that a synchronization raster whose corresponding
channel bandwidth is 5 MHz corresponds to the K parameter configurations provided in this
embodiment of this application. A possible synchronization raster frequency is 921.45 MHz, or the
synchronization raster is determined according to a formula 1200 kHzxN+50 kHzxM, where
Ne{1:2499}, and Me{1, 3, 5}. In this case, the bandwidths of the CORESETs corresponding to the
K parameter configurations may be 24 RBs and/or 20 RBs.

[00221] Optionally, the K parameter configurations are associated with a channel bandwidth,
or the terminal device may determine the K parameter configurations based on the channel
bandwidth, or the K parameter configurations are determined based on the channel bandwidth. For
example, K parameter configurations corresponding to a channel bandwidth may be specified in a
protocol. In an example, it may be specified that the K parameter configurations provided in this
embodiment of this application are used when the channel bandwidth is 3 MHz, or the K parameter
configurations are used for a channel bandwidth greater than or equal to 3 MHz, or are used for a
minimum channel bandwidth 3 MHz (minimum channel bandwidth 3 MHz). Optionally, the K
parameter configurations or a part of the K parameter configurations may be further used for a
frequency band of n100, or used for a synchronization raster of 920.73 MHz, or used for a case in
which a frequency band is n100 and a PBCH transmission bandwidth is 12 RBs, or used for a case
in which a PBCH transmission bandwidth is 12 RBs. In this case, the bandwidths of the
CORESETs corresponding to the K parameter configurations may be 12 RBs and/or 15 RBs. In

another example, it may be specified that the K parameter configurations provided in this
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embodiment of this application are used when the channel bandwidth is 3 MHz, or the K parameter
configurations are used for a channel bandwidth greater than or equal to 3 MHz, or used for a
minimum channel bandwidth 3 MHz (minimum channel bandwidth 3 MHz). Optionally, the K
parameter configurations or a part of the K parameter configurations may be further used for a
frequency band of n100, or used for a synchronization raster of 921.45 MHz, or used for a case in
which a frequency band is n100 and a PBCH transmission bandwidth is 20 RBs, or used for a case
in which a PBCH transmission bandwidth is 20 RBs. In this case, the bandwidths of the
CORESETs corresponding to the K parameter configurations may be 12 RBs and/or 15 RBs and/or
20 RBs. In another example, it may be specified that the K parameter configurations provided in
this embodiment of this application are used when the channel bandwidth is 5 MHz, or the K
parameter configurations are used for a channel bandwidth greater than or equal to 5 MHz, or used
for a minimum channel bandwidth 5 MHz (minimum channel bandwidth 5 MHz). Optionally, the
K parameter configurations or a part of the K parameter configurations may be further used for a
frequency band of n100, or used for a synchronization raster of 921.45 MHz, or used for a case in
which a frequency band is n100 and a PBCH transmission bandwidth is 20 RBs, or used for a case
in which a PBCH transmission bandwidth is 20 RBs. In this case, the bandwidths of the
CORESETs corresponding to the K parameter configurations may be 24 RBs and/or 20 RBs.

[00222] Using the channel bandwidth as an example, the foregoing association may be
understood as that the channel bandwidth corresponds to the K parameter configurations, that is,
the K parameter configurations are used for a channel bandwidth, or an association relationship of
the K parameter configurations may be determined based on the channel bandwidth. In still another
example, when the bandwidths of the CORESETs corresponding to the K parameter configurations
include 20 RBs, the K parameter configurations may be used for a channel bandwidth greater than
or equal to 5 MHz or a minimum channel bandwidth 5 MHz. To distinguish the K parameter
configurations from an existing parameter configuration set used for the channel bandwidth greater
than or equal to 5 MHz or the minimum channel bandwidth 5 MHz (where a bandwidth of a
CORESET corresponding to a parameter configuration in the existing parameter configuration set
is greater than or equal to 24 RBs), the K parameter configurations are associated with the channel
bandwidth and the synchronization raster, or the terminal device may determine the K parameter
configurations based on the channel bandwidth and the synchronization raster, or the K parameter
configurations are determined based on the channel bandwidth and the synchronization raster. For
example, it may be specified in a protocol that a channel bandwidth and a synchronization raster
correspond to the K parameter configurations. Specifically, it may be specified that, when the
channel bandwidth is 5 MHz and the synchronization raster is 921.45 MHz (where a bandwidth of
a CORESET corresponding to the synchronization raster is 20 RBs), the K parameter
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configurations provided in this embodiment of this application are used. In this case, the
bandwidths of the CORESETs corresponding to the K parameter configurations may be 12 RBs
and/or 15 RBs and/or 20 RBs. Alternatively, the foregoing synchronization raster may be replaced
with a frequency band number. Specifically, the frequency band number may be n100.

[00223] The channel bandwidth, the frequency band number, the synchronization raster, or the
PBCH transmission bandwidth is determined through a cell search process, or the channel
bandwidth, the frequency band number, the synchronization raster, or the PBCH transmission
bandwidth is determined based on a position of a detected synchronization signal. In the cell search
process, the terminal device detects a synchronization signal, and a detection position of the
synchronization signal is a synchronization raster. The terminal device may determine a frequency
of the synchronization raster, a frequency band number of the synchronization signal, or a
corresponding channel bandwidth or frequency band number based on the position of the detected
synchronization signal. The terminal device may set a supported frequency band number during
factory setting, and search for frequency bands corresponding to one or more supported frequency
band numbers one by one, to detect a synchronization signal. Specifically, there may be a
correspondence shown in Table 2 between the synchronization raster and the channel bandwidth,
a quantity of available RBs of a channel, and/or the frequency band number. The terminal device
may perform the foregoing determined action based on the correspondence. It should be

understood that Table 2 does not show correspondences of all synchronization rasters.

Table 2
Synchronization raster Frequency Channel Quantity of
band number bandwidth available RBs of
a channel
600 kHzxN+50 kHzxM+300 n106, n26, 3 MHz 15 RBs
kHz, where Ne{1:2499}, and n28, and n85
Me{1, 3, 5}. The terminal
performs detection separately on
different frequency band numbers
according to the formula.
920.73 MHz n100 3 MHz 12 RBs
921.45 MHz nl00 5 MHz 20 RBs

[00224] Based on Table 2:

1. the synchronization raster determined according to the formula 600 kHzxN+50
kHzxM+300 kHz, where Ne{1:2499}, and Me{1, 3, 5}, is used for 3 MHz;

2. the synchronization raster of 920.73 MHz is used for 3 MHz or for 12 RBs; and

3. the synchronization raster of 921.45 MHz is used for 5 MHz or for 20 RBs.
[00225] The terminal device determines the time-frequency resource position of the first
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CORESET based on the first parameter configuration.

[00226] If the first parameter configuration corresponds to a plurality of quantities of RBs or a
plurality of bandwidths of a CORESET, the terminal device may determine a bandwidth of the
first CORESET based on the synchronization raster or the frequency band number. Specifically,
the terminal device may determine the bandwidth of the first CORESET based on the association
relationship described in the sixth optional feature. For example, if the quantity of RBs that
corresponds to the first parameter configuration is 12 or 24, the terminal device may determine,
based on the synchronization raster of 920.73 MHz, that the bandwidth of the first CORESET is
12 RBs, or may determine, based on the synchronization raster 600 kHzxN+50 kHzxM+300 kHz,
where Ne{1:2499}, and Me{1, 3, 5}, that the bandwidth of the first CORESET is 15 RBs. In
another example, if the quantity of RBs is 24, and a bandwidth of a CORESET corresponding to
the first parameter configuration is 15 RBs or 20 RBs, the terminal device may determine, based
on the synchronization raster of 921.45 MHz, that the bandwidth of the first CORESET is 20 RBs,
or may determine, based on the synchronization raster 600 kHzxN+50 kHzxM+300 kHz, where
Ne{1:2499}, and €{1,3,5}, that the bandwidth of the first CORESET is 15 RBs. In still another
example, if the quantity of RBs is 24, and the bandwidth of the CORESET corresponding to the
first parameter configuration is 24 RBs or 20 RBs, the terminal device may determine, based on
the synchronization raster of 921.45 MHz, that the bandwidth of the first CORESET is 20 RBs, or
may determine, based on the synchronization raster determined according to the formula 1200
kHzxN+50 kHzxM, where Ne{1:2499}, and Me{1,3,5}, that the bandwidth of the first CORESET
is 24 RBs. For another example, if the quantity of RBs that corresponds to the first parameter
configuration is 12 or 24, the terminal device may determine, based on the frequency band number
nl100, that the bandwidth of the first CORESET is 12 RBs, or may determine, based on the
frequency band number n106, n26, n28, or n85, that the bandwidth of the first CORESET is 15
RBs. In still another example, if the quantity of RBs is 24, and the bandwidth of the CORESET
corresponding to the first parameter configuration is 15 RBs or 20 RBs, the terminal device may
determine, based on the frequency band number n100, that the bandwidth of the first CORESET
is 20 RBs, or may determine, based on the frequency band number n106, n26, n28, or n85, that
the bandwidth of the first CORESET is 15 RBs. In still another example, if the quantity of RBs is
24, and the bandwidth of the CORESET corresponding to the first parameter configuration is 24
RBs or 20 RBs, the terminal device may determine, based on the frequency band number n100,
that the bandwidth of the first CORESET is 20 RBs, or may determine, based on another frequency
band number, that the bandwidth of the first CORESET is 24 RBs.

[00227] If the bandwidth of the CORESET corresponding to the first parameter configuration
is obtained after puncturing, the first CORESET is a CORESET determined based on a CORESET
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before puncturing, or the first CORESET is a part of the CORESET before puncturing. For
example, for a configuration parameter with a quantity of RBs being 24, 15, or 20, the first
CORESET is a CORESET determined based on a CORESET of 24 RBs, or the first CORESET is
a CORESET obtained by puncturing the CORESET of 24 RBs. In a specific puncturing manner,
for example, the bandwidth of the CORESET corresponding to the first parameter configuration
is 15 RBs. The first CORESET is 15 RBs with lowest frequencies in a CORESET of 24 RBs, or
the first CORESET is a CORESET obtained by puncturing (or removing) nine RBs with highest
frequencies in the CORESET of 24 RBs. Optionally, the CORESET of 24 RBs is a non-interleaved
CORESET obtained based on the foregoing CORESET-related descriptions or in another manner,
or an obtained interleaved CORESET whose quantity R of interleaved rows is 2. In another specific
puncturing manner, for example, the bandwidth of the CORESET corresponding to the first
parameter configuration is 15 RBs. The first CORESET is 15 RBs with highest frequencies in a
CORESET of 24 RBs, or the first CORESET is a CORESET obtained by puncturing (or removing)
nine RBs with lowest frequencies in the CORESET of 24 RBs. Optionally, the CORESET of 24
RBs is a non-interleaved CORESET obtained based on the foregoing CORESET-related
descriptions or in another manner, or an obtained interleaved CORESET whose quantity R of
interleaved rows is 2. When the bandwidth of the CORESET corresponding to the first parameter
configuration is 20 RBs, a puncturing manner is the same. Details are not described herein again.
For related descriptions of puncturing, refer to the content in the foregoing embodiment.

[00228] Optionally, the puncturing manner of the first CORESET may be a specific puncturing
manner specified in a protocol, or may be a puncturing manner determined based on a puncturing
manner parameter in the first parameter configuration, or may be second indication information
received by the terminal device from the network device, where the second indication information
indicates the puncturing manner, and the first parameter configuration does not include the second
indication information.

[00229] The terminal device determines a frequency domain resource position of the first
CORESET based on the frequency domain resource offset (and a frequency domain position of an
SSB) in the first parameter configuration. The frequency domain resource offset is a quantity of
RBs by which a first RB is offset relative to a second RB on a frequency domain resource, where
the first RB is an RB with a smallest number in the first CORESET, or the first RB is an RB with
a smallest number in the CORESET of 24 RBs, and the second RB is an RB with a smallest number
in an overlapping part between a synchronization signal block SSB of 12 RBs and a common RB,
where the SSB of 12 RBs is an SSB determined based on an SSB of 20 RBs, or the second RB is
an RB with a smallest number in an overlapping part between the SSB of 20 RBs and the common

RB.
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[00230] FIG. 12 is a diagram of a structure of another communication apparatus. The
communication apparatus 1800 may be the terminal device or the network device in the foregoing
method embodiments, or may be a chip, a chip system, a processor, or the like that supports the
terminal device or the network device in implementing the foregoing method. The communication
apparatus may be configured to implement the method described in the foregoing method
embodiments. For details, refer to the descriptions in the foregoing method embodiments.
[00231] The communication apparatus 1800 may include one or more processors 1801. The
processor 1801 may be a general-purpose processor, a dedicated processor, or the like. For example,
the processor 1801 may be a baseband processor or a central processing unit. The baseband
processor may be configured to process a communication protocol and communication data. The
central processing unit may be configured to control a communication apparatus (for example, a
base station, a baseband chip, a terminal, a terminal chip, a DU, or a CU), execute a software
program, and process data of the software program.

[00232] Optionally, the communication apparatus 1800 may include one or more memories
1802. The memory may store instructions 1804, and the instructions may be run on the processor
1801, to cause the communication apparatus 1800 to perform the method described in the
foregoing method embodiments. Optionally, the memory 1802 may further store data. The
processor 1801 and the memory 1802 may be disposed separately, or may be integrated together.
[00233] Optionally, the communication apparatus 1800 may further include a transceiver 1805
and an antenna 1806. The transceiver 1805 may be referred to as a transceiver unit, a transceiver
machine, a transceiver circuit, or the like, and is configured to implement a transceiver function.
The transceiver 1805 may include a receiver and a transmitter. The receiver may be referred to as
a receiving machine, a receiver circuit, or the like, and is configured to implement a receiving
function. The transmitter may be referred to as a transmitting machine, a transmitter circuit, or the
like, and is configured to implement a sending function. A processing unit 1702 shown in FIG. 11
may be the processor 1801. A transceiver unit 1701 may be the transceiver 1805.

[00234] When the communication apparatus is used in the terminal device:

[00235] The transceiver 1805 or the transceiver unit 1701 may complete the receiving action in
S101 or S102 in the foregoing embodiment. The processor 1801 or the processing unit 1702 may
complete the determining action in S102 in the foregoing embodiment.

[00236] When the communication apparatus is used in the network device:

[00237] The transceiver 1805 or the transceiver unit 1701 may complete the sending action in
S101 in the foregoing embodiment. The processor 1801 or the processing unit 1702 may complete
the determining action or the generation action in S101 in the foregoing embodiment, or the

indication action in S102 in the foregoing embodiment.
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[00238] In another possible design, the processor 1801 may include a transceiver configured to
implement receiving and sending functions. For example, the transceiver may be a transceiver
circuit, an interface, or an interface circuit. The transceiver circuit, the interface, or the interface
circuit configured to implement the receiving and sending functions may be separated, or may be
integrated together. The transceiver circuit, the interface, or the interface circuit may be configured
to read and write code/data. Alternatively, the transceiver circuit, the interface, or the interface
circuit may be configured to transmit or transfer a signal.
[00239] In still another possible design, optionally, the processor 1801 may store instructions
1803. When the instructions 1803 are run on the processor 1801, the communication apparatus
1800 may be caused to perform the method described in the foregoing method embodiments. The
instructions 1803 may be fixed in the processor 1801. In this case, the processor 1801 may be
implemented by hardware.
[00240] In still another possible design, the communication apparatus 1800 may include a
circuit. The circuit may implement a sending, receiving, or communication function of the
communication device or the first terminal device in the foregoing method embodiments. The
processor and the transceiver described in this embodiment of this application may be
implemented on an integrated circuit (integrated circuit, IC), an analog IC, a radio frequency
integrated circuit RFIC, a hybrid signal IC, an application-specific integrated circuit (application-
specific integrated circuit, ASIC), a printed circuit board (printed circuit board, PCB), an electronic
device, or the like. The processor and the transceiver may alternatively be manufactured by using
various IC technologies, for example, a complementary metal oxide semiconductor
(complementary metal oxide semiconductor, CMOS), an N-type Metal-oxide-semiconductor (N-
type Metal-oxide-semiconductor, NMOS), a positive channel metal oxide semiconductor (positive
channel metal oxide semiconductor, PMOS), a bipolar junction transistor (Bipolar Junction
Transistor, BJT), a bipolar CMOS (BiCMOS), silicon germanium (SiGe), and gallium arsenide
(GaAs).
[00241] The communication apparatus described in the foregoing embodiment may be the
terminal device or the network device. However, a scope of the communication apparatus
described in embodiments of this application is not limited thereto, and a structure of the
communication apparatus may not be limited to FIG. 12. The communication apparatus may be
an independent device or may be a part of a large device. For example, the communication
apparatus may be:

(1) an independent integrated circuit IC, a chip, or a chip system or subsystem,;

(2) a set that has one or more ICs, where optionally, the IC set may also include a

storage component configured to store data and an instruction;
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(3) an ASIC, such as a modem (KSK);

(4) a module that can be embedded in another device;

(5) a receiver, a terminal, an intelligent terminal, a cellular phone, a wireless device, a
handheld device, a mobile unit, a vehicle-mounted device, a network device, a cloud device, or an
artificial intelligence device; or

(6) another item.

[00242] When the communication apparatus is a chip or a chip system, refer to a diagram of a
structure of a chip shown in FIG. 13. The chip 1900 shown in FIG. 13 includes a processor 1901
and an interface 1902. Optionally, the chip 1900 may further include a memory 1903. There may
be one or more processors 1901, and there may be a plurality of interfaces 1902.

[00243] When the chip is configured to implement functions of the network device or the
terminal device in embodiments of this application:

[00244] The interface 1902 is configured to receive or output a signal; and

the processor 1901 is configured to perform a data processing operation of the network
device or the terminal device.

[00245] It may be understood that, in some scenarios, some optional features in embodiments
of this application may be independently implemented without depending on another feature, for
example, a solution on which the optional features are currently based, to resolve a corresponding
technical problem and achieve corresponding effect. Alternatively, in some scenarios, the optional
features are combined with other features based on requirements. Correspondingly, the
communication apparatus provided in embodiments of this application may also correspondingly
implement these features or functions. Details are not described herein.

[00246] It should be noted that the processor in embodiments of this application may be an
integrated circuit chip, and has a signal processing capability. In an implementation process, steps
in the foregoing method embodiments can be implemented by using a hardware integrated logical
circuit in the processor, or by using instructions in a form of software. The foregoing processor
may be a general-purpose processor, a digital signal processor (digital signal processor, DSP), an
application specific integrated circuit (application specific integrated circuit, ASIC), a field
programmable gate array (field programmable gate array, FPGA) or another programmable logic
device, a discrete gate or transistor logic device, or a discrete hardware component.

[00247] It may be understood that the memory in this embodiment of this application may be a
volatile memory or a non-volatile memory, or may include a volatile memory and a nonvolatile
memory. The non-volatile memory may be a read-only memory (read-only memory, ROM), a
programmable read-only memory (programmable ROM, PROM), an erasable programmable read-

only memory (erasable PROM, EPROM), an electrically erasable programmable read-only
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memory (electrically EPROM, EEPROM), or a flash memory. The volatile memory may be a
random access memory (random access memory, RAM), used as an external cache. Through
example but not limitative description, many forms of RAMs may be used, for example, a static
random access memory (static RAM, SRAM), a dynamic random access memory (dynamic RAM,
DRAM), a synchronous dynamic random access memory (synchronous DRAM, SDRAM), a
double data rate synchronous dynamic random access memory (double data rate SDRAM, DDR
SDRAM), an enhanced synchronous dynamic random access memory (enhanced SDRAM,
ESDRAM), a synchronous link dynamic random access memory (synchlink DRAM, SLDRAM),
and a direct rambus dynamic random access memory (direct rambus RAM, DR RAM). It should
be noted that the memory of the systems and methods described in this specification includes but
is not limited to these and any memory of another proper type.

[00248] This application further provides a computer-readable medium. The storage medium
stores a computer program or instructions. When the computer program or the instructions are
executed by a communication device, a function in any one of the foregoing method embodiments
is implemented.

[00249] This application further provides a computer program product including instructions.
When a computer reads and executes the computer program product, the computer is enabled to
implement a function in any one of the foregoing method embodiments.

[00250] All or some of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When software is used to implement
embodiments, all or a part of the embodiments may be implemented in a form of a computer
program product. The computer program product includes one or more computer instructions.
When the computer instructions are loaded and executed on a computer, the procedures or
functions based on embodiments of this application are all or partially generated. The computer
may be a general-purpose computer, a dedicated computer, a computer network, or other
programmable apparatuses. The computer instructions may be stored in a computer-readable
storage medium or may be transmitted from a computer-readable storage medium to another
computer-readable storage medium. For example, the computer instructions may be transmitted
from a website, computer, server, or data center to another website, computer, server, or data center
in a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line (digital
subscriber line, DSL)) or wireless (for example, infrared, radio, or microwave) manner. The
computer-readable storage medium may be any usable medium accessible by the computer, or a
data storage device, for example, a server or a data center, integrating one or more usable media.
The usable medium may be a magnetic medium (for example, a floppy disk, a hard disk drive, or

a magnetic tape), an optical medium (for example, a high-density digital video disc (digital video
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disc, DVD)), a semiconductor medium (for example, a solid-state disk (solid-state disk, SSD)), or
the like.

[00251] The foregoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in this
application shall fall within the protection scope of this application. Therefore, the protection scope

of this application shall be subject to the protection scope of the claims.
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1. A communication method, wherein the method comprises:

receiving first indication information, wherein the first indication information indicates a first
parameter configuration, the first parameter configuration is one of K parameter configurations,
and K is a positive integer, wherein

any parameter configuration in the K parameter configurations comprises one or more of the
following parameters:

a quantity of resource blocks RBs, a frequency domain resource offset, a quantity of time
domain symbols, and a mapping manner; and

determining a time-frequency resource position of a first control resource set CORESET
based on the first parameter configuration.

2. The method according to claim 1, wherein at least one of the following is comprised:

the any parameter configuration in the K parameter configurations further comprises a
multiplexing mode of a mode 1;

a value of the quantity of RBs is 24 or 12;

a bandwidth of a CORESET corresponding to a parameter configuration with a quantity of
RBs being 12 is 12 RBs;

a bandwidth of a CORESET corresponding to a parameter configuration with a quantity of
RBs being 24 is 15 RBs or 20 RBs;

a value of the frequency domain resource offset is 0 or 2;

a value of the quantity of time domain symbols is 2 or 3;

a mapping manner corresponding to the parameter configuration with a quantity of RBs being
12 is interleaved;

a mapping manner corresponding to the parameter configuration with a quantity of RBs being
24 is interleaved or non-interleaved;

a value of a frequency domain resource offset corresponding to a parameter configuration
corresponding to a CORESET whose bandwidth is 15 RBs is 0 or 2;

a mapping manner corresponding to the parameter configuration corresponding to the
CORESET whose bandwidth is 15 RBs is interleaved or non-interleaved;

a value of a frequency domain resource offset corresponding to a parameter configuration
corresponding to a CORESET whose bandwidth is 20 RBs is 0; and

a mapping manner corresponding to the parameter configuration corresponding to the
CORESET whose bandwidth is 20 RBs is interleaved.

3. The method according to claim 1 or 2, wherein
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bandwidths of CORESETs correspond to the K parameter configurations each are less than
24 RBs; and/or

frequency domain resource offsets corresponding to the K parameter configurations each are
a value in a first value set, wherein a quantity of values in the first value set is greater than 3.

4. The method according to any one of claims 1 to 3, wherein

the bandwidths of the CORESETs correspond to the K parameter configurations each
comprise at least one of 12 RBs, 15 RBs, or 20 RBs.

5. The method according to any one of claims 1 to 4, wherein

the first indication information is of N bits, and different values of the N-bit information
indicate different parameter configurations in the K parameter configurations.

6. The method according to claim 5, wherein N is 4, and K is an integer less than or equal to
2N,

7. The method according to any one of claims 1 to 6, wherein

a frequency domain resource offset corresponding to the parameter configuration with a
quantity of RBs being 12 in the K parameter configurations is 0.

8. The method according to any one of claims 1 to 7, wherein

a quantity of time domain symbols that corresponds to the parameter configuration with a
quantity of RBs being 12 and/or the parameter configuration with a quantity of RBs being 24 in
the K parameter configurations is 3.

9. The method according to any one of claims 1 to 8, wherein

a quantity of time domain symbols that corresponds to the parameter configuration with a
quantity of RBs being 24 and a mapping manner being interleaved in the K parameter
configurations is 3.

10. The method according to any one of claims 1 to 9, wherein

one parameter configuration in the K parameter configurations corresponds to a plurality of
bandwidths of a CORESET, or one parameter configuration in the K parameter configurations
corresponds to values of a plurality of quantities of RBs.

11. The method according to claim 10, wherein the method further comprises:

determining a bandwidth of the first CORESET based on a synchronization raster or a
frequency band number; or

determining a quantity of RBs of the first CORESET based on the synchronization raster or
the frequency band number.

12. The method according to any one of claims 1 to 11, wherein

the first CORESET is a CORESET determined based on a CORESET of 24 RBs, wherein the
first CORESET is 15 RBs obtained by puncturing nine RBs with highest frequencies in the
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CORESET of 24 RBs, or the first CORESET is 20 RBs obtained by puncturing four RBs with
highest frequencies in the CORESET of 24 RBs.

13. The method according to any one of claims 1 to 12, wherein

the frequency domain resource offset is a quantity of RBs by which a first RB is offset relative
to a second RB on a frequency domain resource, wherein the first RB is an RB with a smallest
number in the first CORESET, or the first RB is an RB with a smallest number in the CORESET
of 24 RBs, and the second RB is an RB with a smallest number in an overlapping part between a
synchronization signal block SSB of 12 RBs and a common RB, wherein the SSB of 12 RBs is an
SSB determined based on an SSB of 20 RBs, or the second RB is an RB with a smallest number
in an overlapping part between the SSB of 20 RBs and the common RB.

14. The method according to any one of claims 1 to 13, wherein

the first CORESET is a CORESET #0.

15. The method according to any one of claims 1 to 14, wherein the method further comprises:

determining the K parameter configurations based on a channel bandwidth, or determining
the K parameter configurations based on the channel bandwidth and the frequency band number,
wherein

the K parameter configurations are used for a minimum channel bandwidth 3 MHz, or the K
parameter configurations are used for a channel bandwidth 3 MHz and/or a channel bandwidth 5
MHz.

16. The method according to any one of claims 1 to 15, wherein the first parameter
configuration corresponds to a plurality of quantities of RBs or a plurality of bandwidths of a
CORESET, and the method further comprises:

determining that the bandwidth of the first CORESET is 15 RBs based on a first
synchronization raster, wherein the first synchronization raster is determined according to a
formula 600 kHzxN+50 kHzxM+300 kHz, or determining that the bandwidth of the first
CORESET is 20 RBs based on a synchronization raster of 921.45 MHz.

17. A communication method, wherein the method comprises:

sending first indication information, wherein the first indication information indicates a first
parameter configuration, the first parameter configuration is one of K parameter configurations,
and K is a positive integer, wherein

any parameter configuration in the K parameter configurations comprises one or more of the
following parameters:

a quantity of resource blocks RBs, a frequency domain resource offset, a quantity of time
domain symbols, and a mapping manner; and

indicating a time-frequency resource position of a first control resource set CORESET based
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on the first parameter configuration.

18. The method according to claim 17, wherein at least one of the following is comprised:

the any parameter configuration in the K parameter configurations further comprises a
multiplexing mode of a mode 1;

a value of the quantity of RBs is 24 or 12;

a bandwidth of a CORESET corresponding to a parameter configuration with a quantity of
RBs being 12 is 12 RBs;

a bandwidth of a CORESET corresponding to a parameter configuration with a quantity of
RBs being 24 is 15 RBs or 20 RBs;

a value of the frequency domain resource offset is 0 or 2;

a value of the quantity of time domain symbols is 2 or 3;

a mapping manner corresponding to the parameter configuration with a quantity of RBs being
12 is interleaved;

a mapping manner corresponding to the parameter configuration with a quantity of RBs being
24 is interleaved or non-interleaved;

a value of a frequency domain resource offset corresponding to a parameter configuration
corresponding to a CORESET whose bandwidth is 15 RBs is 0 or 2;

a mapping manner corresponding to the parameter configuration corresponding to the
CORESET whose bandwidth is 15 RBs is interleaved or non-interleaved;

a value of a frequency domain resource offset corresponding to a parameter configuration
corresponding to a CORESET whose bandwidth is 20 RBs is 0; and

a mapping manner corresponding to the parameter configuration corresponding to the
CORESET whose bandwidth is 20 RBs is interleaved.

19. The method according to claim 17 or 18, wherein

bandwidths of CORESETs correspond to the K parameter configurations each are less than
24 RBs; and/or

frequency domain resource offsets corresponding to the K parameter configurations each are
a value in a first value set, wherein a quantity of values in the first value set is greater than 3.

20. The method according to any one of claims 17 to 19, wherein

the bandwidths of the CORESETs correspond to the K parameter configurations each
comprise at least one of 12 RBs, 15 RBs, or 20 RBs.

21. The method according to any one of claims 17 to 20, wherein

the first indication information is of N bits, and different values of the N-bit information
indicate different parameter configurations in the K parameter configurations.

22. The method according to any one of claims 17 to 21, wherein N is 4, and K is an integer
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less than or equal to 2N.

23. The method according to any one of claims 17 to 22, wherein

a frequency domain resource offset corresponding to the parameter configuration with a
quantity of RBs being 12 in the K parameter configurations is 0.

24. The method according to any one of claims 17 to 23, wherein

a quantity of time domain symbols that corresponds to the parameter configuration with a
quantity of RBs being 12 and/or the parameter configuration with a quantity of RBs being 24 in
the K parameter configurations is 3.

25. The method according to any one of claims 17 to 24, wherein

a quantity of time domain symbols that corresponds to the parameter configuration with a
quantity of RBs being 24 and a mapping manner being interleaved in the K parameter
configurations is 3.

26. The method according to any one of claims 17 to 25, wherein

one parameter configuration in the K parameter configurations corresponds to a plurality of
bandwidths of a CORESET, or one parameter configuration in the K parameter configurations
corresponds to values of a plurality of quantities of RBs.

27. The method according to claim 26, wherein

a bandwidth of the first CORESET is associated with a synchronization raster or a frequency
band number; or

a quantity of RBs of the first CORESET is associated with the synchronization raster or the
frequency band number.

28. The method according to any one of claims 17 to 27, wherein

the first CORESET is a CORESET determined based on a CORESET of 24 RBs, wherein the
first CORESET is 15 RBs obtained by puncturing nine RBs with highest frequencies in the
CORESET of 24 RBs, or the first CORESET is 20 RBs obtained by puncturing four RBs with
highest frequencies in the CORESET of 24 RBs.

29. The method according to any one of claims 17 to 28, wherein

the frequency domain resource offset is a quantity of RBs by which a first RB is offset relative
to a second RB on a frequency domain resource, wherein the first RB is an RB with a smallest
number in the first CORESET, or the first RB is an RB with a smallest number in the CORESET
of 24 RBs, and the second RB is an RB with a smallest number in an overlapping part between a
synchronization signal block SSB of 12 RBs and a common RB, wherein the SSB of 12 RBs is an
SSB determined based on an SSB of 20 RBs, or the second RB is an RB with a smallest number
in an overlapping part between the SSB of 20 RBs and the common RB.

30. The method according to any one of claims 17 to 29, wherein
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the first CORESET is a CORESET #0.

31. The method according to any one of claims 17 to 30, comprising:

the K parameter configurations are associated with a channel bandwidth, or the K parameter
configurations are associated with the channel bandwidth and the frequency band number; and

the K parameter configurations are used for a minimum channel bandwidth 3 MHz, or the K
parameter configurations are used for a channel bandwidth 3 MHz and/or a channel bandwidth 5
MHz.

32. The method according to any one of claims 17 to 31, wherein the first parameter
configuration corresponds to a plurality of quantities of RBs or a plurality of bandwidths of a
CORESET, and a bandwidth that is of the first CORESET and that corresponds to a first
synchronization raster is 15 RBs, wherein the first synchronization raster is determined according
to a formula 600 kHzxN+50 kHzxM+300 kHz, or a bandwidth that is of the first CORESET and
that corresponds to a synchronization raster of 921.45 MHz is 20 RBs.

33. A communication apparatus, comprising a unit configured to perform the method
according to any one of claims 1 to 16.

34. A communication apparatus, comprising a unit configured to perform the method
according to any one of claims 17 to 32.

35. A communication apparatus, wherein the communication apparatus comprises a processor;
and the processor is configured to run a computer program or instructions, to cause the
communication apparatus to perform the method according to any one of claims 1 to 16 or the
method according to any one of claims 17 to 32.

36. A computer-readable storage medium, wherein the computer-readable storage medium
stores computer instructions or a program, and when the computer instructions or the program is
run on a communication apparatus, the method according to any one of claims 1 to 16 or the
method according to any one of claims 17 to 32 is performed.

37. A computer program product, wherein the computer program product comprises computer
instructions; and when a part or all of the computer instructions are run on a communication
apparatus, the method according to any one of claims 1 to 16 or the method according to any one
of claims 17 to 32 is performed.

38. A communication system, comprising the communication apparatus according to claim

33 and the communication apparatus according to claim 34.
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