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57 ABSTRACT

This application provides a random access method, a com-
munication apparatus, and a communication system. The
method includes: A base station sends first indication infor-
mation to a terminal, to indicate that statuses of one or more
RACH resources in a RACH resource set are available or
unavailable, where each RACH resource in the RACH
resource set corresponds to one common signal in a common
signal set, and each common signal in the common signal set
corresponds to one or more RACH resources in the RACH
resource set. The terminal selects an available first RACH
resource from the RACH resource set based on the first
indication information, and sends a RACH signal to the base
station on the first RACH resource.
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RANDOM ACCESS METHOD,
COMMUNICATION APPARATUS, AND
COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2022/079568, filed on Mar. 7,
2022, which claims priority to Chinese Patent Application
No.202110404121.2, filed on Apr. 15, 2021. The disclosures
of the aforementioned applications are hereby incorporated
by reference in their entireties.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the field
of wireless communication technologies, and specifically, to
a random access method, a communication apparatus, and a
communication system.

BACKGROUND

[0003] Compared with a 4th generation (4th generation,
4G) long term evolution (long term evolution, LTE) system,
a 5th generation (5th generation, 5G) new radio (new radio,
NR) system provides more flexibility in system design,
including a basic parameter, a frame structure, a time-
frequency resource design of a channel, and the like, and can
better support forward compatibility and scalability, but is
not flexible enough in selection of a random access channel
(random access channel, RACH) resource.

SUMMARY

[0004] This application provides a random access method,
a communication apparatus, and a communication system,
to implement flexible selection of a RACH resource. Spe-
cifically, the following technical solutions may be used for
implementation.

[0005] According to a first aspect, an embodiment of this
application provides a random access method. The method
may be performed by a terminal or a module used in the
terminal. The method includes: receiving first indication
information from a radio access network device, where the
first indication information indicates statuses of one or more
RACH resources in a RACH resource set, and the status is
available or unavailable, where each RACH resource in the
RACH resource set corresponds to one common signal in a
common signal set, the common signal set includes a
plurality of common signals, and each common signal in the
common signal set corresponds to one or more RACH
resources in the RACH resource set; selecting a first RACH
resource from the RACH resource set based on the first
indication information; and sending a RACH signal on the
first RACH resource.

[0006] According to the foregoing solution, by sending the
first indication information to the terminal, the radio access
network device may indicate available RACH resources and
unavailable RACH resources to the terminal. Then, the
terminal selects, based on the first indication information, a
RACH resource used to send the RACH signal, thereby
implementing flexible selection of the RACH resource.
[0007] In a possible implementation, based on the first
indication information, the first RACH resource is selected
from RACH resources corresponding to the first common
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signal, where the first common signal is a common signal
detected by the terminal in the common signal set.

[0008] In a possible implementation, the first indication
information indicates a status of a RACH resource corre-
sponding to a first common signal in the RACH resource set,
but does not indicate a status of a RACH resource corre-
sponding to a second common signal in the RACH resource
set, where the second common signal is a common signal in
the common signal set, the second common signal is dif-
ferent from the first common signal, and the first common
signal is a common signal detected by the terminal in the
plurality of common signals.

[0009] According to the foregoing solution, the status of
the RACH resource can be indicated based on a common
signal granularity, and overheads of indication information
can be reduced.

[0010] In a possible implementation, the first common
signal carries the first indication information, but the second
common signal does not carry the first indication informa-
tion; or a broadcast message corresponding to the first
common signal carries the first indication information, but a
broadcast message corresponding to the second common
signal does not carry the first indication information; or a
PDCCH corresponding to the first common signal carries the
first indication information, but a PDCCH corresponding to
the second common signal does not carry the first indication
information.

[0011] In a possible implementation, a status of the first
RACH resource is available; or a status of the first RACH
resource is unavailable, but the first RACH resource is a
high-priority RACH resource.

[0012] In a possible implementation, configuration infor-
mation from the radio access network device is received,
where the configuration information is for configuring a
RACH resource corresponding to each common signal in the
common signal set; and the configuration information may
be carried in an SIB, an MIB, system information, or a
PDCCH corresponding to each common signal in the com-
mon signal set.

[0013] According to a second aspect, an embodiment of
this application provides a random access method. The
method may be performed by a radio access network device
or a module used in the radio access network device. The
method includes: sending first indication information, where
the first indication information indicates statuses of one or
more RACH resources in a RACH resource set, and the
status is available or unavailable, where each RACH
resource in the RACH resource set corresponds to one
common signal in a common signal set, the common signal
set includes a plurality of common signals, and each com-
mon signal in the common signal set corresponds to one or
more RACH resources in the RACH resource set; and
receiving a RACH signal carried on a first RACH resource,
where the first RACH resource is a RACH resource in the
RACH resource set, and a status of the first RACH resource
is available, or a status of the first RACH resource is
unavailable but the first RACH resource is a high-priority
RACH resource.

[0014] In a possible implementation, the first RACH
resource corresponds to the first common signal, and the first
common signal is a common signal detected by the terminal
in the common signal set.

[0015] In a possible implementation, the first indication
information indicates a status of a RACH resource corre-
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sponding to a first common signal in the RACH resource set,
but does not indicate a status of a RACH resource corre-
sponding to a second common signal in the RACH resource
set, where the second common signal is a common signal in
the common signal set, and the second common signal is
different from the first common signal, where the first
common signal carries the first indication information, but
the second common signal does not carry the first indication
information; or a broadcast message corresponding to the
first common signal carries the first indication information,
but a broadcast message corresponding to the second com-
mon signal does not carry the first indication information; or
a PDCCH corresponding to the first common signal carries
the first indication information, but a PDCCH corresponding
to the second common signal does not carry the first indi-
cation information.

[0016] In a possible implementation, configuration infor-
mation is sent to the terminal, where the configuration
information is for configuring a RACH resource correspond-
ing to each common signal in the common signal set; and the
configuration information may be carried in an SIB, an MIB,
system information, or a PDCCH corresponding to each
common signal in the common signal set.

[0017] In a possible implementation of the first aspect or
the second aspect, each common signal in the common
signal set carries the first indication information; or a
broadcast message corresponding to each common signal in
the common signal set carries the first indication informa-
tion; or a PDCCH corresponding to each common signal in
the common signal set carries the first indication informa-
tion; or a common PDCCH corresponding to the common
signal set carries the first indication information.

[0018] In a possible implementation of the first aspect or
the second aspect, the first indication information indicates
the statuses of the one or more RACH resources in the
RACH resource set in a first time window, where a length of
the first time window is equal to any one of the following,
and N is a positive integer: a configuration periodicity of N
RACH resources; a sending periodicity of N common sig-
nals; or a periodicity of association between N common
signals and a RACH.

[0019] According to the foregoing solution, the first indi-
cation information may indicate statuses of one or more
RACH resources in the RACH resource set in the first time
window, and the length of the first time window may be
configured based on an actual requirement. When the length
of the first time window is configured to be relatively long,
a quantity of sent first indication information may be
reduced, thereby reducing radio overheads.

[0020] In a possible implementation of the first aspect or
the second aspect, the first indication information includes
first information and/or second information, where the first
information indicates a status of one RACH resource in the
RACH resource set; and the second information indicates
statuses of at least two RACH resources in the RACH
resource set, the statuses of the at least two RACH resources
are the same, and time division multiplexing or frequency
division multiplexing is performed between the at least two
RACH resources.

[0021] According to the foregoing solution, when the first
indication information includes the first information, each
piece of first information indicates a status of only one
RACH resource. Therefore, RACH resource indication pre-
cision can be improved. When the first indication informa-
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tion includes the second information, each piece of second
information may indicate statuses of a plurality of RACH
resources. Therefore, overheads of the first indication infor-
mation can be reduced.

[0022] In a possible implementation of the first aspect or
the second aspect, the RACH signal includes a random
access preamble and/or a RACH data packet.

[0023] According to a third aspect, an embodiment of this
application provides a random access method. The method
may be performed by a terminal or a module used in the
terminal. The method includes: receiving configuration
information from a radio access network device, where the
configuration information is for configuring a RACH
resource corresponding to each common signal in a common
signal set, where each common signal in the common signal
set corresponds to one or more RACH resources, and
different common signals in the common signal set corre-
spond to different RACH resources; receiving second indi-
cation information from the radio access network device,
where the second indication information indicates to cancel
a correspondence between a first RACH resource and a first
common signal, the first common signal is a common signal
detected by a terminal in the common signal set, and the
RACH resource corresponding to the first common signal
includes the first RACH resource; selecting, based on the
second indication information, a second RACH resource
from RACH resources corresponding to the common signal
set, where the second RACH resource is different from the
first RACH resource, the second RACH resource corre-
sponds to the first common signal or a second common
signal in the common signal set, the second common signal
is different from the first common signal, and the second
common signal is a common signal detected by the terminal;
and sending a RACH signal on the second RACH resource.

[0024] According to the foregoing solution, a base station
may indicate, to the terminal by using the second indication
information, to cancel the correspondence between the first
common signal and the first RACH resource, that is, to
indicate that the first RACH resource is unavailable, and
further, when the terminal selects, based on the second
indication information, the RACH resource used to send the
RACH signal, the first RACH resource is not selected, so
that the RACH resource can be flexibly selected based on an
indication of the base station.

[0025] According to a fourth aspect, an embodiment of
this application provides a random access method. The
method may be performed by a radio access network device
or a module used in the radio access network device. The
method includes: sending configuration information, where
the configuration information is for configuring a RACH
resource corresponding to each common signal in the com-
mon signal set; each common signal in the common signal
set corresponds to one or more RACH resources, and
different common signals in the common signal set corre-
spond to different RACH resources; sending second indica-
tion information, where the second indication information
indicates to cancel a correspondence between a first RACH
resource and a first common signal, and the RACH resource
corresponding to the first common signal includes the first
RACH resource; and receiving a RACH signal carried on a
second RACH resource, where the second RACH resource
is different from the first RACH resource, the second RACH
resource corresponds to the first common signal or a second
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common signal in the common signal set, and the second
common signal is different from the first common signal.
[0026] In a possible implementation of the third aspect or
the fourth aspect, the second indication information further
indicates to establish a correspondence between the first
RACH resource and a third common signal, where the third
common signal is a common signal in the common signal
set, and the third common signal is different from the first
common signal.

[0027] In a possible implementation of the third aspect or
the fourth aspect, the second indication information further
indicates to cancel a correspondence between the third
RACH resource and a fourth common signal, where the
fourth common signal is a common signal in the common
signal set, and the fourth common signal is different from the
first common signal.

[0028] According to the foregoing solution, the RACH
resource may be reconfigured for the first common signal,
thereby improving selection diversity of the RACH
resource.

[0029] In a possible implementation of the third aspect or
the fourth aspect, the second indication information further
indicates to establish a correspondence between the third
RACH resource and the first common signal, where the third
RACH resource is a RACH resource other than the RACH
resource corresponding to the first common signal.

[0030] In a possible implementation of the third aspect or
the fourth aspect, each common signal in the common signal
set carries the second indication information; or a broadcast
message corresponding to each common signal in the com-
mon signal set carries the second indication information; or
a PDCCH corresponding to each common signal in the
common signal set carries the second indication informa-
tion; or a common PDCCH corresponding to the common
signal set carries the second indication information.

[0031] In a possible implementation of the third aspect or
the fourth aspect, the first common signal carries the second
indication information, but the fifth common signal does not
carry the second indication information; or a broadcast
message corresponding to the first common signal carries
the second indication information, but a broadcast message
corresponding to the fifth common signal does not carry the
second indication information; or a PDCCH corresponding
to the first common signal carries the second indication
information, but a PDCCH corresponding to the fifth com-
mon signal does not carry the second indication information,
where the fifth common signal is a common signal in the
common signal set, and the fifth common signal is different
from the first common signal.

[0032] In a possible implementation of the third aspect or
the fourth aspect, the configuration information may be
carried in an SIB, an MIB, system information, or a PDCCH
corresponding to each common signal in the common signal
set.

[0033] In a possible implementation of the third aspect or
the fourth aspect, the RACH signal includes a random access
preamble and/or a RACH data packet.

[0034] According to a fifth aspect, an embodiment of this
application provides a communication apparatus. The appa-
ratus may be a terminal, or may be a chip used in the
terminal. The apparatus has a function of implementing any
implementation in the first aspect and the third aspect. This
function may be implemented by using hardware, or may be
implemented by executing corresponding software by hard-
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ware. The hardware or the software includes one or more
modules corresponding to the foregoing functions.

[0035] According to a sixth aspect, an embodiment of this
application provides a communication apparatus. The appa-
ratus may be a radio access network device, or may be a chip
or a module used in the radio access network device. The
apparatus has a function of implementing any implementa-
tion in the second aspect and the fourth aspect. This function
may be implemented by using hardware, or may be imple-
mented by executing corresponding software by hardware.
The hardware or the software includes one or more modules
corresponding to the foregoing functions.

[0036] According to a seventh aspect, an embodiment of
this application provides a communication apparatus,
including a processor and a memory, where the memory is
configured to store computer instructions, when the appa-
ratus runs, the processor executes the computer instructions
stored in the memory, so that the apparatus performs any
implementation in the first aspect to the fourth aspect.
[0037] According to an eighth aspect, an embodiment of
this application provides a communication apparatus,
including units or means (means) configured to perform
steps of any implementation in the first aspect to the fourth
aspect.

[0038] According to a ninth aspect, an embodiment of this
application provides a communication apparatus, including
a processor and an interface circuit. The processor is con-
figured to communicate with another apparatus by using the
interface circuit, and perform any implementation in the first
aspect to the fourth aspect. There are one or more proces-
SOrS.

[0039] According to a tenth aspect, an embodiment of this
application provides a communication apparatus, including
a processor coupled to a memory. The processor is config-
ured to invoke a program stored in the memory, to perform
any implementation in the first aspect to the fourth aspect.
The memory may be located inside or outside the apparatus.
In addition, there may be one or more processors.

[0040] According to an eleventh aspect, an embodiment of
this application further provides a computer-readable stor-
age medium, where the computer-readable storage medium
stores instructions, and when the instructions are run on a
communication apparatus, any implementation in the first
aspect to the fourth aspect is performed.

[0041] According to a twelfth aspect, an embodiment of
this application further provides a computer program prod-
uct. The computer program product includes a computer
program or instructions. When the computer program or the
instructions are run by a communication apparatus, any
implementation in the first aspect to the fourth aspect is
performed.

[0042] According to a thirteenth aspect, an embodiment of
this application further provides a chip system, including: a
processor, configured to perform any implementation in the
first aspect to the fourth aspect.

[0043] According to a fourteenth aspect, an embodiment
of'this application further provides a communication system.
The communication system includes a communication appa-
ratus configured to perform any implementation of the first
aspect and a communication apparatus configured to per-
form any implementation of the second aspect.

[0044] According to a fifteenth aspect, an embodiment of
this application further provides a communication system.
The communication system includes a communication appa-
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ratus configured to perform any implementation of the third
aspect and a communication apparatus configured to per-
form any implementation of the fourth aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0045] FIG. 1 is a schematic diagram of an architecture of
a communication system to which an embodiment of this
application is applied;

[0046] FIG. 2 is a schematic diagram of a time-frequency
resource location of a signal/channel in a 4G LTE system;
[0047] FIG. 3 is a schematic diagram of a resource loca-
tion of an SSB in a 5G NR system;

[0048] FIG. 4 is a schematic diagram of an association
relationship between an SSB and a RACH resource in a 5G
NR system;

[0049] FIG. 5is a schematic diagram of uplink scheduling
restriction between different uplink receiving beams;
[0050] FIG. 6 is a schematic diagram of a random access
method according to an embodiment of this application;
[0051] FIG. 7 is a schematic diagram of a correspondence
between a common signal and a RACH resource;

[0052] FIG. 8 is a schematic diagram of a random access
method according to an embodiment of this application;
[0053] FIG. 9 is a schematic diagram of a structure of a
communication apparatus according to an embodiment of
this application; and

[0054] FIG. 10 is a schematic diagram of a structure of a
communication apparatus according to an embodiment of
this application.

DESCRIPTION OF EMBODIMENTS

[0055] FIG. 1 is a schematic diagram of an architecture of
a communication system to which an embodiment of this
application is applied. As shown in FIG. 1, a communication
system 1000 includes a radio access network 100 and a core
network 200. Optionally, the communication system 1000
may further include an Internet 300. The radio access
network 100 may include at least one radio access network
device (for example, 110a and 11056 in FIG. 1), and may
further include at least one terminal (for example, 120a to
1205 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 independent and dif-
ferent physical devices, or functions of the core network
device and logical functions of the radio access network
device are integrated into a same physical device, or a part
of functions of the core network device and a part of
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 only a schematic diagram.
The communication system may further include other net-
work devices, for example, may further include a wireless
relay device and a wireless backhaul device, which are not
shown in FIG. 1.

[0056] The radio access network 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 gen-
eration NodeB, gNB) in a 5G mobile communication sys-
tem, a next generation base station in a 6th generation (6th
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generation, 6G) mobile communication system, a base sta-
tion in a future mobile communication system, an access
node in a wireless fidelity (wireless fidelity, Wi-Fi) system,
or the like; or may be a module or a unit that implements
some functions of the base station, for example, may be a
central unit (central unit, CU), or may be a distributed unit
(distributed unit, DU). The CU herein implements functions
of the radio resource control protocol and the packet data
convergence protocol (packet data convergence protocol,
PDCP) of the base station, and may further implement
functions of the service data adaptation protocol (service
data adaptation protocol, SDAP). The DU completes func-
tions of a radio link control layer and a medium access
control (medium access control, MAC) layer of the base
station, and may further complete functions of a part or all
of'a physical layer. For specific descriptions of the foregoing
protocol layers, reference may be made to technical speci-
fications related to the 3rd generation partnership project
(3rd generation partnership project, 3GPP). The radio access
network device may be a macro base station (for example,
110q in FIG. 1), or may be a micro base station or an indoor
station (for example, 1105 in FIG. 1), or may be a relay node,
a donor node, or the like. A specific technology and a
specific device form used by the radio access network device
are not limited in this embodiment of this application. In this
embodiment of this application, an example in which a base
station is used as a radio access network device is used for
description.

[0057] The terminal may also be referred to as a terminal
device, a 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 (ve-
hicle to everything, V2X) communication, machine-type
communication (machine-type communication, MTC), the
Internet of Things (internet of things, IoT), virtual reality,
augmented reality, industrial control, autonomous 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 with
a wireless sending and receiving 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 used by the terminal are not limited
in this embodiment of this application.

[0058] The base station and the terminal may be fixed or
movable. The base station and the terminal may be deployed
on land, including indoor or outdoor, handheld, or vehicle-
mounted; may also be deployed on the water surface; and
may also be deployed in an aircraft, a balloon, and a satellite
in the air. An application scenario of the base station and the
terminal are not limited in embodiments of this application.

[0059] A role of the base station and the terminal may be
opposite, for example, the helicopter or UAV 120i in FIG. 1
may be configured as the mobile base station, and for the
terminal 120; accessing the radio access network 100
through 120i, the terminal 120 is the base station; however,
for the base station 110a, 120:i is the terminal, that is,
communication between the 110a and the 120; is performed
by using a wireless air interface protocol. Certainly, com-
munication may also be performed between 110a and 120i
by using an interface protocol between base stations. In this
case, compared with 110a, 120; is also the base station.
Therefore, both the base station and the terminal may be
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collectively referred to as a communication apparatus, 110a
and 11054 in FIG. 1 may be referred to as a communication
apparatus having a base station function, and 120a to 1205
in FIG. 1 may be referred to as a communication apparatus
having a terminal function.

[0060] Communication between the base station and the
terminal, between the base station and the base station, or
between the terminal and the terminal may be performed by
using a licensed spectrum, or may be performed by using an
unlicensed spectrum, or may be performed by using both the
licensed spectrum and the unlicensed spectrum. Communi-
cation may be performed by using a spectrum below 6
gigahertz (gigahertz, GHz), or may be performed by using a
spectrum above 6 GHz, or may be simultaneously per-
formed by using the spectrum below 6 GHz and the spec-
trum above 6 GHz. A spectrum resource used for wireless
communication is not limited in this embodiment of this
application.

[0061] In embodiments of this application, a function of
the base station may be performed by a module (such as a
chip) in the base station, or may be performed by a control
subsystem including a base station function. A control
subsystem that includes a base station function herein may
be a control center in an application scenario, such as a smart
grid, an industrial control, an intelligent transportation, and
a smart city. A function of the terminal may alternatively be
performed by a module (such as a chip or a modem) in the
terminal, or may be performed by an apparatus including the
function of the terminal.

[0062] In this application, the base station sends a down-
link signal or downlink information to the terminal, where
the downlink information is carried on a downlink channel;
and the terminal sends an uplink signal or uplink informa-
tion to the base station, where the uplink information is
carried on an uplink channel. To communicate with the base
station, the terminal needs to establish a wireless connection
to a cell controlled by the base station. The cell that
establishes a wireless connection to the terminal is referred
to as a serving cell of the terminal. When communicating
with the serving cell, the terminal is further interfered by a
signal from a neighboring cell.

[0063] In this embodiment of this application, the time
domain symbol may be an orthogonal frequency division
multiplexing (orthogonal frequency division multiplexing,
OFDM) symbol, or may be a discrete Fourier transform-
spread-OFDM (Discrete Fourier Transform-spread-OFDM,
DFT-s-OFDM) symbol. Unless otherwise specified, sym-
bols in this embodiment of this application are time domain
symbols.

[0064] It may be understood that in this embodiment of
this application, a physical downlink shared channel (physi-
cal downlink shared channel, PDSCH), a physical downlink
control channel (physical downlink control channel,
PDCCH), a physical uplink shared channel (physical uplink
shared channel, PUSCH), and a physical broadcast channel
(physical broadcast channel, PBCH) are merely used as
examples of a downlink data channel, a downlink control
channel, an uplink data channel, and a broadcast channel
respectively. In different systems and different scenarios, the
data channel, the control channel, and the broadcast channel
may have different names. This is not limited in this embodi-
ment of this application.
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[0065] In a 4G LTE system, basic system parameters,
frame structures, and time-frequency resource design of
signals are relatively fixed. Specifically,

[0066] first, in terms of basic system parameters and
frame structures, the 4G LTE system supports only a
fixed 15 kilohertz (kilohertz, kHz) subcarrier spacing
(subcarrier spacing, SCS). One radio frame includes 10
subframes, each subframe includes 14 OFDM symbols
(symbols for short below) for a normal cyclic prefix,
and a time domain scheduling granularity is one sub-
frame. Only a limited quantity of carrier bandwidths
are supported, and specifically include six types of
bandwidths: 1.4 megahertz (megahertz, MHz), 3 MHz,
5 MHz, 10 MHz, 15 MHz, and 20 MHz. A frequency
scheduling granularity is 12 subcarriers, that is, a
bandwidth of one resource block (resource block, RB).
The RB is a basic time-frequency scheduling unit, and
specifically includes a time-frequency two-dimensional
resource that includes one subframe in time domain and
12 subcarriers in frequency. One subcarrier in one
symbol is a smallest time-frequency resource, and is
referred to as a resource element (resource element,
RE), that is, one RB includes 12x14 REs.

[0067] Second, in terms of a time-frequency resource of a
signal, in a subframe, a signal used for initial access is
located in a bandwidth of six RBs in a carrier center, and
includes a primary synchronization signal (primary synchro-
nization signal, PSS), a secondary synchronization signal
(secondary synchronization signal, SSS), and a PBCH. FIG.
2 is a schematic diagram of a time-frequency resource
location of a signal/channel in a 4G LTE system. The
terminal can obtain the carrier bandwidth only after receiv-
ing the PBCH. Sending periodicities of the PSS and the SSS
are five subframes, and a sending periodicity of the PBCH
is ten subframes. Regardless of whether data transmission
exists, a cell-specific reference signal (cell-specific reference
signal, CRS) needs to be sent on each RB in each subframe,
for functions such as measurement, channel estimation,
demodulation, and time-frequency tracking. The PDCCH is
used for scheduling uplink and downlink data channels and
common information. Specifically, the PDCCH is scattered
over an entire carrier bandwidth in a time-frequency inter-
leaving manner. The time domain is located in the first n
symbols of a subframe, and n is one of natural numbers 1 to
4. In this application, the common information may include
a system information block (system information block, SIB),
a RACH response, a paging message, and the like.

[0068] In a 5G NR system, design of a basic system
parameter, a frame structure, and a time-frequency resource
of a signal are relatively flexible. Specifically,

[0069] first, in terms of basic system parameters and
frame structures, the 5G NR system supports a plurality
of SCSs. Specifically, for a frequency range 1 (gener-
ally considered below 6 GHz), the 5G NR system
supports SCSs of 15 kHz, 30 kHz, and 60 kHz. For a
frequency range 2 (generally considered above 6 GHz),
SCSs of 60 kHz and 120 kHz are supported. One radio
frame includes 10 subframes, and a duration of each
subframe is 1 millisecond (ms). A time domain sched-
uling granularity of the NR system is defined as a slot,
and each slot includes 14 OFDM symbols for a normal
cyclic prefix. Therefore, for different SCSs, a quantity
of slots included in one subframe is different. For
example, for a 15 kHz SCS, one subframe includes one
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slot. For a 30 kHz SCS, one subframe includes two
slots, and a duration of each slot is 0.5 ms. The NR
communication system supports flexible carrier band-
width, that is, there are only a limited quantity of carrier
bandwidths of the LTE system, and a basic scheduling
granularity in frequency domain is also 12 subcarriers.

[0070] Second, in terms of a time-frequency resource of a
signal, a signal used for initial access in the NR system is
referred to as a synchronization signal/PBCH block (syn-
chronization signal/PBCH block, SSB), and the SSB
includes a PSS, an SSS, and a PBCH. The frequency domain
location of the SSB in the carrier is flexible, that is, the SSB
does not need to be restricted to be located in the center of
the carrier as in the LTE system. A concept of a bandwidth
part (bandwidth part, BWP) is introduced into the NR
system, and a system-level carrier is decoupled from a
terminal-level BWP. For example, the NR system may
support a carrier with a bandwidth of 100 MHz, but the
terminal may support only a 20 MHz BWP receiving capa-
bility of the carrier. In terms of a time domain periodicity,
the NR supports a plurality of sending periodicities of the
SSB. In an initial access phase, the terminal assumes that the
sending periodicity of the SSB is 20 ms, that is, a duration
of two radio frames. To improve coverage, a beamforming
mechanism is introduced for a common channel in the NR
system, and omnidirectional coverage is implemented by
performing beam sending on a plurality of SSBs. In addi-
tion, the NR system further introduces an association rela-
tionship between the SSB and the RACH resource used to
send a RACH signal, to implement consistency between the
sending beam of the SSB and the receiving beam of the
RACH signal, and improve the quality of the sent signal of
the SSB and the quality of the received signal of the RACH.
In addition, in the LTE system, regardless of whether data
transmission exists, a CRS that always exists needs to be
sent on each RB of each subframe. However, the NR system
cancels the always-existing signal sending, and instead
introduces a reference signal (reference signal, RS) of a
corresponding function in a function decoupling manner, for
example, an SSS for higher layer measurement or a channel
status information-reference signal (channel status informa-
tion-reference signal, CSI-RS), a CSI-RS for channel esti-
mation or a demodulation reference signal (demodulation
reference signal, DMRS), or the like, RSs for each function
are configured and sent as required. The PDCCH is still used
for scheduling uplink and downlink data channels and
common information. However, the PDCCH does not need
to be scattered to the entire carrier bandwidth in a time-
frequency interleaving manner, but may be sent in frequency
domain resources of some RBs in the carrier. This part of
RBs is referred to as a control resource set (control resource
set, CORESET). A detection location of a PDCCH in a time
domain is determined by a search space configuration.
Unlike an LTE system, the PDCCH needs to be detected in
each subframe.

[0071] In conclusion, compared with 4G LTE, the 5G NR
communication system provides more flexibility in system
design, including design of a basic parameter, a frame
structure, a time-frequency resource of a channel, and the
like, and can better support forward compatibility and scal-
ability.

[0072] In an NR system, an initial access procedure of a
terminal mainly includes the following steps. First, the
terminal detects the PSS and the SSS, completes time-
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frequency synchronization with the NR system, and obtains
a physical cell identifier. Then, the terminal receives a
master information block (master information block, MIB)
in the PBCH, and obtains necessary system information of
the NR system, including an initial BWP and a time-
frequency resource configuration of a PDCCH for schedul-
ing a common channel. The time-frequency resource con-
figuration includes a frequency domain CORESET resource
configuration and a time domain search space resource
configuration. Then, the terminal receives a SIB1, and
obtains necessary system information other than the system
information in the MIB, including RACH configuration,
time division duplexing (time division duplexing, TDD)
frame structure configuration, and the like. Then, the termi-
nal detects a system paging message, or the terminal sends
random access to establish a radio resource control (radio
resource control, RRC) connection to the base station. After
the RRC connection is successfully established, the terminal
and the base station can perform normal data transmission.

[0073] To implement omnidirectional coverage of a com-
mon channel in initial access, the NR uses a beamforming
mechanism, and sends a plurality of SSBs in a time division
multiplexing (time division multiplexing, TDM) manner in
a plurality of beam directions. This sending manner may be
referred to as an SSB sending manner or an SSB beam
sweeping sending manner. For a plurality of to-be-sent
SSBs, the plurality of SSBs use a TDM resource multiplex-
ing manner, and a resource location of each SSB is fixed.
FIG. 3 is a schematic diagram of a resource location of an
SSB in a 5G NR system. In one SSB periodicity, one set of
SSB beams can be sent in a TDM manner. For example, for
an NR system deployed on a frequency band of 3 GHz to 6
GHz, the set of SSBs includes an SSB1 to an SSBS8. Index
numbers of the eight SSBs are successively #0 to #7. The
frequency domain location of the SSB is relatively flexible,
and only needs to be on a predefined frequency raster. For
a time domain location of an SSB, the set of SSBs is located
in a first half frame of a radio frame, and a time domain
location of each SSB is fixed. In FIG. 3, an SCS of 30 kHz
is used as an example. The eight SSBs are located in the first
four slots of the first half frame, and specific symbol
locations are also fixed locations shown in FIG. 3. For the
plurality of sent SSBs, beam sending directions of the
plurality of SSBs are different, and the plurality of SSBs are
sent in a fixed order. The eight SSBs shown in FIG. 3 are
used as an example. Beam directions of the SSB1 to the
SSBS are respectively a direction 1 to a direction 8. When
the eight SSBs are sent, a sending order is successively as
follows: An SSB1 beam is sent in a direction 1, an SSB2
beam is sent in a direction 2, an SSB3 beam is sent in a
direction 3, an SSB4 beam is sent in a direction 4, an SSBS5
beam is sent in a direction 5, an SSB6 beam is sent in a
direction 6, an SSB7 beam is sent in a direction 7, and an
SSB8 beam is sent in a direction 8. Therefore, the base
station sends the beams of the plurality of SSBs on corre-
sponding resources based on the fixed direction.

[0074] Further, there is an association relationship
between the sending beam of the SSB and the receiving
beam of the RACH signal. FIG. 4 is a schematic diagram of
an association relationship between an SSB and a RACH
resource in a 5G NR system. The RACH resource is used to
send a RACH signal. An SSB1 corresponds to a RACH
resource 1, and a sending beam of the SSB1 corresponds to
areceiving beam of the RACH signal on the RACH resource
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1. An SSB2 corresponds to a RACH resource 2, and a
sending beam of the SSB2 corresponds to a receiving beam
of the RACH signal on the RACH resource 2. An SSB3
corresponds to a RACH resource 3, and a sending beam of
the SSB3 corresponds to a receiving beam of the RACH
signal on the RACH resource 3. An SSB4 corresponds to a
RACH resource 4, and a sending beam of the SSB4 corre-
sponds to a receiving beam of the RACH signal on the
RACH resource 4. An SSBS corresponds to a RACH
resource 5, and a sending beam of the SSBS corresponds to
areceiving beam of the RACH signal on the RACH resource
5. An SSB6 corresponds to a RACH resource 6, and a
sending beam of the SSB6 corresponds to a receiving beam
of the RACH signal on the RACH resource 6. An SSB7
corresponds to a RACH resource 7, and a sending beam of
the SSB7 corresponds to a receiving beam of the RACH
signal on the RACH resource 7. An SSBS corresponds to a
RACH resource 8, and a sending beam of the SSB8 corre-
sponds to a receiving beam of the RACH signal on the
RACH resource 8. That a sending beam of one SSB corre-
sponds to a receiving beam of a RACH signal on one RACH
resource means that if the base station sends an SSB by
using a beam, the RACH signal on the RACH resource
corresponding to the SSB is still received by using the beam.
That is, the base station uses a same beam to send the SSB
and receive the RACH signal on the RACH resource cor-
responding to the SSB. When the base station sends the SSB
by using the beam, the beam may be referred to as a sending
beam of the SSB. When the base station receives the RACH
signal by using the beam, the beam may be referred to as a
receiving beam of the RACH signal. Therefore, a direction
of a sending beam of one SSB is the same as a direction of
a receiving beam of a RACH signal on a RACH resource
corresponding to the SSB.
[0075] Assuming that the SSB detected by the terminal is
the SSB2, the terminal subsequently sends the RACH signal
to the base station on the RACH resource 2 corresponding
to the SSB2. The base station receives, on the RACH
resource 2, the RACH signal sent by the terminal on the
RACH resource by using the receiving beam corresponding
to the sending beam direction of the SSB2, and then the base
station may learn that the terminal accesses the base station
by detecting the SSB2. Subsequently, when the base station
sends a series of downlink messages such as the RACH
response to the terminal, a direction of a used sending beam
is the same as a direction of a sending beam of the SSB2. In
this method, a downlink sending beam is associated with an
uplink receiving beam, so that signal quality of downlink
sending and uplink receiving can be enhanced, thereby
improving an uplink and downlink coverage capability of a
signal.
[0076] Currently, the initial access mechanism of the 5G
NR system described above still has the following two
problems.

[0077] Problem: 1: Uplink scheduling is limited

between different uplink receiving beams.

[0078] For a frequency range 2, because the frequency is
relatively high, more antenna elements are used to imple-
ment narrower beams, thereby obtaining a larger beamform-
ing gain. Currently, an analog beam is mainly used in the
industry. For the analog beamforming mechanism, a same
beam weighting value is used for all frequency domain
resources at a same moment. As a result, a beam at the
moment can point to only one direction. Therefore, for an
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uplink receiving beam, when the base station receives a
RACH signal in a direction, the base station cannot simul-
taneously receive an uplink signal in another direction. In
other words, in the analog beamforming mechanism of the
frequency range 2, uplink scheduling is limited between
different uplink receiving beams.

[0079] The following provides description with reference
to an example. FIG. 5 is a schematic diagram of uplink
scheduling restriction between different uplink receiving
beams. Assuming that a terminal 1 detects the SSB2, the
terminal 1 chooses to send the RACH signal on the RACH
resource 2. For example, at a moment when the terminal
sends the RACH signal on the RACH resource 2, in another
direction (an uplink receiving beam represented by dashed
lines in FIG. 5), a terminal 2 needs to send an uplink signal.
In this case, the base station has two implementations:
[0080] In an implementation 1, the base station does not
schedule, at the moment, the terminal 2 to send the uplink
signal, but receives the RACH signal sent by the terminal 1
on the RACH resource 2. This method has a problem as
follows: Because the RACH signal occupies a relatively
small quantity of RBs in frequency domain, a large quantity
of frequency domain resources are wasted because the
RACH signal is sent at this moment.

[0081] In an implementation 2, the base station schedules,
at the moment, the terminal 2 to send an uplink signal, and
does not receive the RACH signal sent by the terminal 1 on
the RACH resource 2. This method has a problem as
follows: The terminal 1 sends the RACH signal at this
moment, but does not receive the RACH response from the
base station. As a result, the terminal 1 keeps waiting for the
RACH response from the base station within the RACH
response time window, and the RACH access delay of the
terminal 1 is greatly delayed.

[0082] Problem 2: A scheduling restriction on an uplink
moment and a downlink moment of the opposite direc-
tion.

[0083] According to the current standard protocol, at a
RACH occasion moment, the base station cannot send a
downlink signal, and cannot modify the moment to a down-
link transmission direction.

[0084] Therefore, if there is a downlink service require-
ment but there is no uplink service requirement other than
the RACH signal at a specific RACH occasion moment, the
base station cannot schedule a downlink service, resulting in
a downlink capacity loss, or the downlink service is delayed.
[0085] To resolve the foregoing problem, this embodiment
of this application provides two different random access
methods, which are separately described in detail later.
[0086] Before the solutions in embodiments of this appli-
cation are described, some nouns or terms in embodiments
of this application are first described.

[0087] 1. Common Signal Set

[0088] In this embodiment of this application, a base
station sends beams of a plurality of common signals to a
terminal, and the terminal may detect one or more of the
common signals. A set formed by the plurality of common
signals is referred to as a common signal set.

[0089] In an implementation, each common signal in the
common signal set includes a synchronization signal and a
broadcast channel. The synchronization signal includes a
PSS and/or an SSS. The broadcast signal may be a PBCH,
and the PBCH is used to carry an MIB. A PDCCH associated
with the common signal may schedule a channel that carries
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an SIB. The SIB herein includes a SIB1, and may further
include another SIB, for example, a SIB-X. It should be
noted that When each common signal includes a PSS, an
SSS, and a PBCH, the common signal is one SSB. In this
case, the common signal set may also be referred to as an
SSB set. Alternatively, the common signal may be directly
associated with the SIB, that is, system information does not
need to be scheduled by the PDCCH.

[0090] In another implementation, each common signal in
the common signal set includes a synchronization signal.
For example, the synchronization signal may be a PSS, an
SSS, or a set of a PSS and an SSS. The PDCCH associated
with the common signal may schedule a channel that carries
the system information. The system information herein may
be information formed by an MIB and an SIB, that is,
information currently included in the MIB and the SIB
respectively. The SIB herein includes a SIB 1, and may
further include another SIB, for example, the SIB-X. Alter-
natively, the common signal may be directly associated with
the foregoing system information, that is, the system infor-
mation does not need to be scheduled by the PDCCH.
[0091] 2. RACH Resource Set

[0092] Each common signal in a common signal set may
correspond to one or more RACH resources. A set formed by
RACH resources corresponding to each common signal in
the common signal set is referred to as a RACH resource set.
[0093] The meaning that one common signal corresponds
to one or more RACH resources is as follows: When the
RACH resource corresponding to the common signal is
selected to send the RACH signal, one RACH resource may
be selected from one or more RACH resources correspond-
ing to the common signal, to send the RACH signal.
[0094] In this embodiment of this application, one com-
mon signal may correspond to one or more RACH
resources, but one RACH resource corresponds to only one
common signal in the common signal set.

[0095] Example 1: The common signal set includes a
common signal 1, a common signal 2, a common signal 3,
and a common signal 4.

[0096] The common signal 1 corresponds to a RACH
resource 1, a RACH resource 2, and a RACH resource 3.

[0097] The common signal 2 corresponds to a RACH
resource 4.
[0098] The common signal 3 corresponds to a RACH

resource 5 and a RACH resource 6.

[0099] The common signal 4 corresponds to a RACH
resource 7, a RACH resource 8, and a RACH resource 9.
[0100] Therefore, the RACH resource set corresponding
to the common signal set includes the RACH resource 1, the
RACH resource 2, the RACH resource 3, the RACH
resource 4, the RACH resource 5, the RACH resource 6, the
RACH resource 7, the RACH resource 8, and the RACH
resource 9.

[0101] The random access method provided in this
embodiment of this application may be performed by a
terminal or a module used in the terminal, and a base station
or a module used in the base station. For ease of description,
in the following description, an example in which the
terminal and the base station perform the method is used for
description.

[0102] FIG. 6 is a schematic diagram of a random access
method according to an embodiment of this application. In
the method, the base station may indicate, by sending first
indication information to the terminal, available RACH
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resources and unavailable RACH resources to the terminal,
so that the terminal selects an available RACH resource
based on the first indication information to send the RACH
signal, thereby implementing flexible selection of the RACH
resource.

[0103] The method includes the following operations:

[0104] 601. A base station sends first indication infor-
mation. Correspondingly, the terminal receives the first
indication information.

[0105] The first indication information indicates statuses
of one or more RACH resources in a RACH resource set,
and the status is available or unavailable. In other words, the
first indication information indicates available RACH
resources and unavailable RACH resources in the RACH
resource set. Each RACH resource in the RACH resource set
corresponds to one common signal in a common signal set,
the common signal set includes a plurality of common
signals, and each common signal in the common signal set
corresponds to the one or more RACH resources in the
RACH resource set.

[0106] 602. A terminal selects a first RACH resource
from a RACH resource set based on the first indication
information.

[0107] In an implementation, the terminal may select the
first RACH resource from RACH resources corresponding
to the first common signal, where the first common signal is
a common signal detected by the terminal in the common
signal set. For example, if a signal receiving power of the
first common signal exceeds a signal receiving power detec-
tion threshold, the first common signal is detected by the
terminal. Specifically, the terminal selects, based on the first
indication information, an available RACH resource from
the RACH resource set corresponding to the first common
signal as a first RACH resource.

[0108] 603. The terminal sends a RACH signal on the
first RACH resource. Correspondingly, the base station
receives the RACH signal carried on the first RACH
resource.

[0109] In this embodiment of this application, the RACH
signal may include a random access preamble (preamble)
and/or a RACH data packet. For a conventional four-step
random access process, the RACH signal includes a random
access preamble, which is also referred to as a message 1. In
this case, the RACH signal may not include a RACH data
packet. For a two-step random access process, in one case,
the RACH signal includes a random access preamble and a
RACH data packet, that is, the RACH signal is sent in one
step, which is also referred to as a message A. In another
case of the two-step random access process, the RACH
signal includes a RACH data packet. In this case, the RACH
signal may not include a random access preamble. In this
case, it is generally assumed that an uplink synchronization
parameter does not need to be adjusted by sending a random
access preamble in an uplink synchronization scenario.
[0110] According to the foregoing solution, the base sta-
tion may indicate available RACH resources and unavail-
able RACH resources to the terminal by using the first
indication information, so that the terminal selects, based on
the first indication information, a RACH resource used to
send the RACH signal, thereby implementing flexible selec-
tion of the RACH resource.

[0111] In an implementation, when a resource is a RACH
resource corresponding to a common signal detected by a
first terminal, but the base station expects to schedule a
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second terminal to send an uplink signal by using a time unit
(for example, a subframe, a slot, or a sub-slot) in which the
resource is located, the second terminal and the first terminal
herein are located in different geographical locations of a
same cell, and the base station needs to receive, by using
beams having different beam directions, uplink signals sent
by the first terminal and the second terminal. The base
station may indicate, to the first terminal by using the first
indication information, that the RACH resource is unavail-
able, so that the first terminal does not send the RACH signal
by using the RACH resource, and the base station may
schedule the second terminal to send the uplink signal in the
time unit in which the RACH resource is located. By using
this method, the problem 1 mentioned above can be solved.
[0112] In an implementation, when a resource is a RACH
resource corresponding to a common signal detected by the
first terminal, but the base station expects to send a downlink
signal to the second terminal by using a time unit in which
the resource is located, the second terminal and the first
terminal herein may be different terminals, or may be a same
terminal. The base station may indicate, to the first terminal
by using the first indication information, that the RACH
resource is unavailable, so that the first terminal does not
send the RACH signal by using the RACH resource, and the
base station may send the downlink signal to the second
terminal by using the time unit in which the RACH resource
is located. By using this method, the problem 2 mentioned
above can be solved.

[0113] In an implementation, the first indication informa-
tion in the foregoing operation 601 may be indicated based
on a granularity of a common signal. In other words, each
common signal in the common signal set corresponds to one
piece of first indication information, and the first indication
information indicates statuses of one or more RACH
resources in RACH resources corresponding to the common
signal.

[0114] For example, the common signal set includes a first
common signal and a second common signal, and the second
common signal is different from the first common signal.
The base station may send, to the terminal, first indication
information corresponding to the first common signal, where
the first indication information indicates statuses of one or
more RACH resources in the RACH resources correspond-
ing to the first common signal, but does not indicate a status
of a RACH resource corresponding to the second common
signal. In an implementation, the method for sending the
first indication information includes but is not limited to the
following method Al to method A3:

[0115] Method Al: The first common signal carries the
first indication information, but the second common
signal does not carry the first indication information.

[0116] Method A2: A broadcast message corresponding
to the first common signal carries the first indication
information, but a broadcast message corresponding to
the second common signal does not carry the first
indication information. In this embodiment of this
application, the broadcast message may be an MIB or
a SIB, and may be carried by a PBCH or a PDSCH.

[0117] In this embodiment of this application, a meaning
of the broadcast message corresponding to the first common
signal is: The first common signal includes the broadcast
message, or a channel corresponding to the first common
signal includes the broadcast message. For example, when
the first common signal is an SSB, and the SSB includes a
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synchronization signal (that is, an SSS and/or a PSS) and a
PBCH, the broadcast message may be an MIB, and the MIB
is carried in the PBCH. In this case, the broadcast message
corresponding to the first common signal means that the
SSB includes the broadcast message. For another example,
when the first common signal includes a synchronization
signal (that is, an SSS and/or a PSS), but does not include a
PBCH, the broadcast message may be a SIB, and the SIB is
carried in a PDSCH. In this case, the broadcast message
corresponding to the first common signal means that the
PDSCH corresponding to the SSB includes the broadcast
message.

[0118] Method A3: A PDCCH corresponding to the first
common signal carries the first indication information,
but a PDCCH corresponding to the second common
signal does not carry the first indication information.
The PDCCH herein may be a PDCCH for scheduling a
channel carrying a SIB, or a PDCCH for scheduling a
paging message, or another PDCCH.

[0119] With reference to the foregoing example 1, the base
station may send four pieces of indication information to the
terminal, which are respectively referred to as indication
information 1, indication information 2, indication informa-
tion 3, and indication information 4. The indication infor-
mation 1 indicates statuses of one or more RACH resources
of the RACH resource 1, the RACH resource 2, or the
RACH resource 3, the indication information 2 indicates a
status of the RACH resource 4, the indication information 3
indicates a status of the RACH resource 5 and/or the RACH
resource 6, and the indication information 4 indicates sta-
tuses of one or more RACH resources of the RACH resource
7, the RACH resource 8, or the RACH resource 9. It should
be noted that the indication information 1, the indication
information 2, the indication information 3, and the indica-
tion information 4 herein are specific examples of the first
indication information in the foregoing operation 601.

[0120] In another implementation, the first indication
information in the foregoing operation 601 may be indicated
based on a granularity of a common signal set. In other
words, one common signal set corresponds to one piece of
first indication information, and the first indication informa-
tion indicates statuses of one or more RACH resources in
RACH resources corresponding to the common signal set. In
the following method B1 to method B3, the base station may
send a plurality of pieces of first indication information to
the terminal. The sent first indication information is in a
one-to-one correspondence with common signals in the
common signal set, and content of first indication informa-
tion corresponding to different common signals may be the
same or may be different. The first indication information
corresponding to each common signal in the common signal
set may be used to indicate a status of each RACH resource
in the RACH resource set, and is not only used to indicate
statuses of one or more RACH resources corresponding to a
specific common signal. Alternatively, in the following
method B4, the base station may send one piece of first
indication information to the terminal, where the first indi-
cation information corresponds to the common signal set. In
an implementation, the method for sending the first indica-
tion information includes but is not limited to the following
method Bl to method B4:

[0121] Method B1: Each common signal in the com-
mon signal set carries the first indication information.
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[0122] Method B2: A broadcast message corresponding
to each common signal in the common signal set carries
the first indication information.

[0123] Method B3: A PDCCH corresponding to each
common signal in the common signal set carries the
first indication information.

[0124] The PDCCH herein may be a PDCCH for sched-
uling a channel carrying a SIB, or a PDCCH for scheduling
a paging message, or another PDCCH.

[0125] Method B4: A common PDCCH corresponding
to the common signal set carries the first indication
information.

[0126] With reference to the foregoing example 1, if the
foregoing method B1, method B2, or method B3 is used, the
base station sends four pieces of first indication information
to the terminal, where each piece of first indication infor-
mation corresponds to one common signal, and content of
each piece of first indication information may be the same or
different. The common signal corresponding to each piece of
first indication information has a same function, that is,
indicating statuses of one or more RACH resources in the
RACH resource 1 to the RACH resource 9. If the foregoing
method B4 is used, the base station sends one piece of first
indication information to the terminal, where the first indi-
cation information is used to indicate statuses of one or more
RACH resources in the RACH resource 1 to the RACH
resource 9.

[0127] In an implementation, the first indication informa-
tion sent by the base station to the terminal may indicate
statuses of one or more RACH resources in the RACH
resource set in the first time window. A length of the first
time window is equal to a configuration periodicity of N
RACH resources, a sending periodicity of N common sig-
nals, or a periodicity of association between N common
signal and RACH resource, where N is a positive integer.
[0128] The RACH resource configuration periodicity is a
repetition periodicity of configured RACH resources. The
RACH resource appears repeatedly in a time periodicity,
which is the RACH resource configuration periodicity. The
RACH resource configuration periodicity may be one or
more radio frames, and one radio frame is 10 ms. That the
RACH resource configuration periodicity is two radio
frames is used as an example. Every two radio frames have
a period of time that includes the RACH resource. For
example, the period of time is two slots. In this case, the
RACH resources in the two slots repeatedly appear by using
the two radio frames as a periodicity. That is, two slots
including RACH resources appear once every two radio
frames.

[0129] The sending periodicity of the common signal is a
periodicity of sending the common signal. The base station
sends the common signal in the common signal set at a
specific periodicity, and this periodicity is a sending peri-
odicity of the common signal. For example, the common
signal is an SSB. It is assumed that the common signal set
includes eight SSBs. In this case, the base station sends the
eight SSBs at a specific periodicity, for example, sends the
eight SSBs at a periodicity of 20 ms.

[0130] The periodicity of association between the com-
mon signal and the RACH resource is a periodicity used to
associate the common signal with the RACH resource, and
the association periodicity is one or more RACH resource
configuration periodicities, so that each common signal in
the common signal set in the association periodicity has an
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associated RACH resource. For example, the common sig-
nal is an SSB. It is assumed that an SSB set includes eight
SSBs, and each SSB needs to be associated with one RACH
resource. In an example, it is assumed that one RACH
resource configuration periodicity includes eight RACH
resources, one periodicity of association between a common
signal and a RACH resource may be equal to one RACH
resource configuration periodicity. One periodicity of asso-
ciation between a common signal and a RACH resource is
used to separately associate eight RACH resources in one
RACH resource configuration periodicity with eight SSBs in
the SSB set. In another example, it is assumed that one
RACH resource configuration periodicity includes four
RACH resources, one periodicity of association between a
common signal and a RACH resource may be equal to two
RACH resource configuration periodicities. One periodicity
of association between a common signal and a RACH
resource is used to separately associate eight RACH
resources in two RACH resource configuration periodicities
with eight SSBs in the SSB set.

[0131] It should be noted that if in one or more RACH
resource configuration periodicities, only some RACH
resources are associated with SSBs in the SSB set, and other
some RACH resources are not associated with any SSB in
the SSB set, in this case, the other some RACH resources
may not be used to associate with any SSB, and the other
some RACH resources may be excluded from an indication
range of the first indication information. In other words, the
first indication information does not need to indicate a status
of the other some RACH resources. Certainly, the other
some RACH resources may also fall within the indication
range of the first indication information.

[0132] In an implementation, the first indication informa-
tion includes first information and/or second information.
The first information indicates a status of one RACH
resource in the RACH resource set. The second information
indicates statuses of at least two RACH resources in the
RACH resource set, the statuses of the at least two RACH
resources are the same, and time division multiplexing or
frequency division multiplexing is performed between the at
least two RACH resources. The time division multiplexing
between two RACH resources means that the two RACH
resources have a same frequency domain resource but
different time domain resources. The frequency division
multiplexing between two RACH resources means that the
two RACH resources have a same time domain resource but
different frequency domain resources.

[0133] The following provides description with reference
to an example in FIG. 7. FIG. 7 is a schematic diagram of
a correspondence between a common signal and a RACH
resource. An action scope of the first indication information
is a RACH resource set in a periodicity, and the periodicity
may be a sending periodicity of common signals, a configu-
ration periodicity of RACH resources, or a periodicity of
association between a common signal and a RACH
resource. In the example of FIG. 7, the common signal set
includes a common signal 1 to a common signal 8 (corre-
sponding to the SSB1 to the SSBS in FIG. 7 respectively),
the RACH resource set includes a RACH resource 1 to a
RACH resource 8, the common signal 1 corresponds to the
RACH resource 1, the common signal 2 corresponds to the
RACH resource 2, the common signal 3 corresponds to the
RACH resource 3, the common signal 4 corresponds to the
RACH resource 4, the common signal 5 corresponds to the
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RACH resource 5, the common signal 6 corresponds to the
RACH resource 6, the common signal 7 corresponds to the
RACH resource 7, and the common signal 8 corresponds to
the RACH resource 8. For example, the first indication
information shown in FIG. 7 indicates a status of each
RACH resource in the RACH resource set, that is, indicates
statuses of the RACH resource 1 to the RACH resource 8.
In the example in FIG. 7, it is assumed that the configuration
periodicity of RACH resources is 10 slots, and RACH
resources in each periodicity are configured in two uplink
slots in the periodicity. Eight RACH resources in the two
slots respectively correspond to eight SSBs, a periodicity of
association between the SSB and the RACH is one RACH
resource configuration periodicity, and an action scope of the
first indication information is a RACH resource configura-
tion periodicity in which the first indication information is
located (a first slot to a tenth slot as shown in FIG. 7), used
to indicate statuses of RACH resources in two uplink slots
in the RACH resource configuration periodicity. For
example, eight bits may be used to respectively indicate
respective statuses of eight RACH resources in the two slots.
[0134] In an implementation, the first indication informa-
tion includes eight bits, and each bit indicates a status of one
RACH resource. For example, “0” indicates unavailable,
and “1” indicates available. When the first indication infor-
mation is 11111110, it indicates that the RACH resource 1 to
the RACH resource 7 are available, and the RACH resource
8 is unavailable. Each piece of bit information herein is a
specific implementation of the first information.

[0135] In an implementation, the first indication informa-
tion includes four bits, and each bit indicates statuses of two
RACH resources in frequency division multiplexing. For
example, starting from a high-order bit, a first bit indicates
statuses of the RACH resource 1 and the RACH resource 5,
a second bit indicates statuses of the RACH resource 2 and
the RACH resource 6, a third bit indicates statuses of the
RACH resource 3 and the RACH resource 7, and a fourth bit
indicates statuses of the RACH resource 4 and the RACH
resource 8. For example, “0” indicates unavailable, and “1”
indicates available. When the first indication information is
1110, it indicates that the RACH resource 1, the RACH
resource 5, the RACH resource 2, the RACH resource 6, the
RACH resource 3, and the RACH resource 7 are available,
but the RACH resource 4 and the RACH resource 8 are
unavailable. Each piece of bit information herein is a spe-
cific implementation of the second information.

[0136] In an implementation, the first indication informa-
tion includes two bits, and each bit indicates statuses of four
RACH resources in time division multiplexing. For
example, starting from a high-order bit, a first bit indicates
statuses of the RACH resource 1, the RACH resource 2, the
RACH resource 3, and the RACH resource 4, and a second
bit indicates statuses of the RACH resource 5, the RACH
resource 6, the RACH resource 7, and the RACH resource
8. For example, “0” indicates unavailable, and “1” indicates
available. When the first indication information is 10, it
indicates that the RACH resource 1, the RACH resource 2,
the RACH resource 3, and the RACH resource 4 are all
available, and the RACH resource 5, the RACH resource 6,
the RACH resource 7, and the RACH resource 8 are all
unavailable. Each piece of bit information herein is a spe-
cific implementation of the second information.

[0137] It should be noted that when the first indication
information includes the second information, if the second
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information indicates that the statuses of the plurality of
RACH resources are unavailable, the terminal may further
determine the available RACH resources from the plurality
of RACH resources based on the priorities of the plurality of
RACH resources indicated by the second information. For
example, the second information indicates that both the
RACH resource 1 and the RACH resource 5 are unavailable.
If the terminal determines that the RACH resource 5 is a
high-priority RACH resource, the terminal finally deter-
mines that the RACH resource 1 is unavailable and the
RACH resource 5 is available. Similarly, the base station
also determines that the RACH resource 1 is unavailable and
the RACH resource 5 is available. For another example, the
second information indicates that the RACH resource 1, the
RACH resource 2, the RACH resource 3, and the RACH
resource 4 are unavailable. If the terminal determines that
the RACH resource 1 is a high-priority RACH resource, the
terminal finally determines that the RACH resource 1 is
available, and the RACH resource 2, the RACH resource 3,
and the RACH resource 4 are unavailable. Similarly, the
base station also determines that the RACH resource 1 is
available, and the RACH resource 2, the RACH resource 3,
and the RACH resource 4 are unavailable. Based on this
implementation solution, the status of the first RACH
resource determined in the foregoing operation 602 is avail-
able, or the status of the first RACH resource is unavailable
but the first RACH resource is a high-priority RACH
resource. This implementation may also be understood as
that the second information only indicates that a low-priority
RACH resource is unavailable. For a high-priority RACH
resource, the second information does not take effect. In this
application, the priority of the RACH resource may be
configured by using RRC signaling. For example, a priority
index is configured for the RACH resource. The priority
index 1 indicates a high priority, and the priority index O
indicates a low priority. Alternatively, a priority index O
indicates a high priority, and a priority index 1 indicates a
low priority. Alternatively, the priority of the RACH
resource may be indirectly indicated by using another
parameter.

[0138] In an implementation, before the foregoing opera-
tion 602, the method may further include an operation 604.
The base station may send configuration information to the
terminal, where the configuration information is for config-
uring the RACH resource corresponding to each common
signal in the foregoing common signal set.

[0139] For example, the base station may send a plurality
of pieces of same configuration information to the terminal,
where the configuration information is for configuring a
RACH resource corresponding to each common signal in the
common signal set, and the configuration information may
be carried in an SIB, an MIB, system information, or a
PDCCH corresponding to each common signal. For
example, the common signal set includes a common signal
1 to a common signal 8, and the base station adds one piece
of configuration information to an SIB, an MIB, system
information, or a PDCCH corresponding to each common
signal. The configuration information is for configuring
RACH resources respectively corresponding to the common
signal 1 to the common signal 8.

[0140] For another example, the base station may send a
plurality of pieces of different configuration information to
the terminal, where each piece of configuration information
corresponds to one common signal, each piece of configu-
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ration information is for configuring a RACH resource
corresponding to one common signal, and each piece of
configuration information is carried in a SIB, an MIB,
system information, or a PDCCH corresponding to a corre-
sponding common signal. For example, if the common
signal set includes the common signal 1 to the common
signal 8, the base station adds configuration information 1 to
the SIB, the MIB, the system information, or the PDCCH
corresponding to the common signal 1, and the configuration
information 1 is for configuring the RACH resource corre-
sponding to the common signal 1. The base station adds the
configuration information 2 to the SIB, the MIB, the system
information, or the PDCCH corresponding to the common
signal 2, where the configuration information 2 is for con-
figuring the RACH resource corresponding to the common
signal 2, and so on.

[0141] FIG. 8 is a schematic diagram of a random access
method according to an embodiment of this application. In
the method, the base station indicates, by using the second
indication information, the terminal to cancel the correspon-
dence between the common signal and the RACH resource,
that is, indicates that the RACH resource corresponding to
the common signal is unavailable. Then, when the terminal
selects, based on the second indication information, the
RACH resource used to send the RACH signal, and the
RACH resource whose correspondence between the RACH
resource and the common signal is cancelled is not selected,
so that the RACH resource can be flexibly selected based on
an indication of the base station.

[0142] The method includes the following operations:

[0143] 801. Abase station sends configuration informa-
tion to a terminal. Correspondingly, the terminal
receives the configuration information.

[0144] The configuration information is used to configure
a RACH resource corresponding to each common signal in
the common signal set. For specific implementation of the
configuration information, refer to the foregoing operation
604.

[0145] 802. The base station sends second indication
information. Correspondingly, the terminal receives the
second indication information.

[0146] The second indication information indicates to
cancel the correspondence between the first RACH resource
and the first common signal. Alternatively, it is understood
that the second indication information is for indicating that
the first RACH resource is unavailable. Alternatively, it is
understood that the second indication information is for
indicating that the first RACH resource is muted.

[0147] The first common signal is a common signal
detected by the terminal in the common signal set, a RACH
resource corresponding to the first common signal includes
a first RACH resource, and the first RACH resource belongs
to the RACH resource set corresponding to the common
signal set. The foregoing example 1 is used as an example.
When the first common signal is a common signal 1, the first
RACH resource may be a RACH resource 1, a RACH
resource 2, or a RACH resource 3. When the first common
signal is a common signal 3, the first RACH resource may
be a RACH resource 5 or a RACH resource 6.

[0148] 803. The terminal selects, based on the second
indication information, a second RACH resource from
RACH resources corresponding to a common signal
set, where the second RACH resource is different from
a first RACH resource.
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[0149] The second RACH resource corresponds to the first
common signal or the second common signal in the common
signal set. The second common signal is different from the
first common signal, and the second common signal is also
a common signal detected by the terminal.

[0150] 804. The terminal sends a RACH signal on the

second RACH resource.

[0151] Correspondingly, the base station receives the
RACH signal carried on the second RACH resource.
[0152] The terminal does not send the RACH signal on the
first RACH resource, and the base station does not receive
the RACH signal on the first RACH resource.
[0153] According to the foregoing solution, a base station
may indicate, to the terminal by using the second indication
information, to cancel the correspondence between the first
common signal and the first RACH resource, that is, to
indicate that the first RACH resource is unavailable, and
further, when the terminal selects, based on the second
indication information, the RACH resource used to send the
RACH signal, the first RACH resource is not selected, so
that the RACH resource can be flexibly selected based on an
indication of the base station.
[0154] In an implementation, when a resource is a RACH
resource corresponding to a common signal detected by a
first terminal, but the base station expects to schedule a
second terminal to send an uplink signal by using a time unit
(for example, a subframe, a slot, or a sub-slot) in which the
resource is located. Herein, the second terminal and the first
terminal are located in different geographical locations of a
same cell, and the base station needs to receive, by using
beams having different beam directions, uplink signals sent
by the first terminal and the second terminal. The base
station may indicate, to the first terminal by using the second
indication information, to cancel the correspondence
between the RACH resource and the corresponding common
signal, so that the first terminal does not send the RACH
signal by using the RACH resource, and the base station
may schedule the second terminal to send the uplink signal
in a time unit in which the resource is located. By using this
method, the problem 1 mentioned above can be solved.
[0155] In an implementation, when a resource is a RACH
resource corresponding to a common signal detected by the
first terminal, but the base station expects to send a downlink
signal to the second terminal by using a time unit in which
the resource is located, the second terminal and the first
terminal herein may be different terminals, or may be a same
terminal. The base station may indicate, to the first terminal
by using the second indication information, to cancel the
correspondence between the RACH resource and the corre-
sponding common signal, so that the first terminal does not
use the RACH resource to send the RACH signal. The base
station may send the downlink signal to the second terminal
by using a time unit in which the RACH resource is located.
By using this method, the problem 2 mentioned above can
be solved.
[0156] Example 1 is used as an example. It is assumed that
the second indication information indicates to cancel the
correspondence between the RACH resource 1 and the
common signal 1. It is assumed that the terminal detects the
common signal 1 and the common signal 3, the terminal
selects one RACH resource from the RACH resource 2, the
RACH resource 3, the RACH resource 5, and the RACH
resource 6, and the RACH resource is the second RACH
resource. Therefore, based on the second indication infor-
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mation, the terminal may determine the RACH resource that
cannot be selected, that is, the RACH resource 1.

[0157] In an implementation, in one aspect, the second
indication information indicates to cancel the correspon-
dence between the first RACH resource and the first com-
mon signal, and further indicates to establish the correspon-
dence between the first RACH resource and a third common
signal in another aspect, where the third common signal is
a common signal in a common signal set, the third common
signal is different from the first common signal, and the third
common signal may be the same as the second common
signal, or may be different from the second common signal.
[0158] Example 1 is used as an example. The second
indication information indicates to cancel the correspon-
dence between the RACH resource 1 and the common signal
1. In addition, the second indication information further
indicates to establish the correspondence between the
RACH resource 1 and the common signal 2. In this case, the
updated correspondence is as follows:

[0159] The common signal 1 corresponds to a RACH
resource 2 and a RACH resource 3.

[0160] The common signal 2 corresponds to a RACH
resource 1 and a RACH resource 4.

[0161] The common signal 3 corresponds to a RACH
resource 5 and a RACH resource 6.

[0162] The common signal 4 corresponds to a RACH
resource 7, a RACH resource 8, and a RACH resource 9.
[0163] In an implementation, the second indication infor-
mation indicates to cancel the correspondence between the
first RACH resource and the first common signal in one
aspect, and further indicates to establish the correspondence
between the third RACH resource and the first common
signal in another aspect. The third RACH resource is a
RACH resource other than the RACH resource correspond-
ing to the first common signal. For example, the third RACH
resource may be a RACH resource originally corresponding
to another common signal in the common signal set, or may
be a RACH resource originally not corresponding to any
common signal in the common signal set. When the third
RACH resource is a RACH resource corresponding to the
fourth common signal in the common signal set, the second
indication information further indicates to cancel the corre-
spondence between the third RACH resource and the fourth
common signal.

[0164] Example 1 is used as an example. The second
indication information indicates to cancel the correspon-
dence between the RACH resource 1 and the common signal
1. In addition, the second indication information further
indicates to establish the correspondence between a RACH
resource 10 and the common signal 1. If the RACH resource
10 is a RACH resource other than the RACH resource set
corresponding to the common signal set, an updated corre-
spondence is shown as follows:

[0165] The common signal 1 corresponds to a RACH
resource 2, a RACH resource 3, and a RACH resource 10.

[0166] The common signal 2 corresponds to a RACH
resource 4.
[0167] The common signal 3 corresponds to a RACH

resource 5 and a RACH resource 6.

[0168] The common signal 4 corresponds to a RACH
resource 7, a RACH resource 8, and a RACH resource 9.
[0169] Example 1 is used as an example. The second
indication information indicates to cancel the correspon-
dence between the RACH resource 1 and the common signal
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1. In addition, the second indication information further
indicates to establish the correspondence between the
RACH resource 5 and the common signal 1, and indicates to
cancel the correspondence between the RACH resource 5
and the common signal 3. If the RACH resource 5 is a
RACH resource in the RACH resource set corresponding to
the common signal set, an updated correspondence is shown
as follows:

[0170] The common signal 1 corresponds to a RACH
resource 2, a RACH resource 3, and a RACH resource 5.

[0171] The common signal 2 corresponds to a RACH
resource 4.

[0172] The common signal 3 corresponds to a RACH
resource 6.

[0173] The common signal 4 corresponds to a RACH
resource 7, a RACH resource 8, and a RACH resource 9.

[0174] In an implementation, when the second indication
information indicates to establish a correspondence between
the third RACH resource and the first common signal, and
the third RACH resource is a RACH resource other than the
RACH resource set, in other words, the third RACH
resource is a RACH resource that originally does not cor-
respond to any common signal in the common signal set. In
this case, the terminal may establish a correspondence
between the third RACH resource and the first common
signal based on the second indication information. After the
correspondence between the third RACH resource and the
first common signal is established, the RACH resource
corresponding to the common signal set includes the third
RACH resource. Therefore, if the terminal selects the
RACH resource used to send the RACH signal after the
correspondence between the third RACH resource and the
first common signal is established, the foregoing operations
803 and 804 may also be replaced with the following
operations 803' and 804"

[0175] 803'. A terminal selects, based on the second
indication information, a third RACH resource from
RACH resources corresponding to a common signal
set.

[0176] 804'. The terminal sends a RACH signal on the
third RACH resource. Correspondingly, the base sta-
tion receives the RACH signal carried on the third
RACH resource.

[0177] In other words, through the foregoing operations
803' and 804', the RACH resource selected by the terminal
for sending the RACH signal is the third RACH resource,
and the third RACH resource does not originally belong to
the RACH resource set corresponding to the common signal
set. After the second indication information indicates to
establish the correspondence between the third RACH
resource and the first common signal, the third RACH
resource belongs to the RACH resource set corresponding to
the common signal set. In addition, the terminal selects the
third RACH resource to send the RACH signal.

[0178] In an implementation, the second indication infor-
mation in the foregoing operation 802 may be indicated
based on a granularity of a common signal. In other words,
each common signal in the common signal set corresponds
to one piece of second indication information, and the
second indication information indicates to cancel a corre-
spondence between one or more RACH resources in RACH
resources corresponding to the common signal and the
common signal.
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[0179] Forexample, the common signal set includes a first
common signal and a fifth common signal, and the fifth
common signal is different from the first common signal.
The base station may send, to the terminal, the second
indication information corresponding to the first common
signal, where the second indication information indicates to
cancel a correspondence between one or more RACH
resources in RACH resources corresponding to the first
common signal and the first common signal. In an imple-
mentation, the method for sending the second indication
information includes but is not limited to the following
method C1 to method C3:

[0180] Method C1: A first common signal carries the
second indication information, but a fifth common
signal does not carry the second indication information.

[0181] Method C2: A broadcast message corresponding
to the first common signal carries the second indication
information, but a broadcast message corresponding to
the fifth common signal does not carry the second
indication information.

[0182] Method C3: APDCCH corresponding to the first
common signal carries the second indication informa-
tion, but a PDCCH corresponding to the fifth common
signal does not carry the second indication information.

[0183] The PDCCH herein may be a PDCCH for sched-
uling a channel carrying a SIB, or a PDCCH for scheduling
a paging message, or another PDCCH.

[0184] With reference to the foregoing example 1, the base
station may send one or more pieces of the following four
pieces of indication information to the terminal. The four
pieces of indication information are respectively referred to
as indication information 1, indication information 2, indi-
cation information 3, and indication information 4. The
indication information 1 indicates to cancel a correspon-
dence between the common signal 1 and one or more RACH
resources in the RACH resource 1, the RACH resource 2, or
the RACH resource 3, the indication information 2 indicates
to cancel a correspondence between the common signal 2
and the RACH resource 4, the indication information 3
indicates to cancel a correspondence between the common
signal 3 and the RACH resource 5 and/or the RACH
resource 6, and the indication information 4 indicates to
cancel a correspondence between the common signal 4 and
one or more RACH resources in the RACH resource 7, the
RACH resource 8, or the RACH resource 9. It should be
noted that the indication information 1, the indication infor-
mation 2, the indication information 3, and the indication
information 4 herein are specific examples of the second
indication information in the foregoing operation 802.
[0185] In another implementation, the second indication
information in the foregoing operation 802 may be indicated
based on a granularity of a common signal set. In other
words, one common signal set corresponds to one piece of
second indication information, and the second indication
information indicates to cancel the correspondence between
the first RACH resource and the first common signal. In the
following method D1 to method D3, the base station may
send a plurality of pieces of second indication information to
the terminal. The sent second indication information is in a
one-to-one correspondence with common signals in the
common signal set, and content of first indication informa-
tion corresponding to different common signals may be the
same or may be different. The second indication information
corresponding to each common signal in the common signal
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set may indicate to cancel a correspondence between any
common signal in the common signal set and a RACH
resource corresponding to the common signal, instead of
merely indicating a correspondence between a specific com-
mon signal and a specific RACH resource corresponding to
the common signal. Alternatively, in the following method
D4, the base station may send a piece of second indication
information to the terminal, where the second indication
information corresponds to the common signal set. In an
implementation, the method for sending the second indica-
tion information includes but is not limited to the following
method D1 to method D4:

[0186] Method D1: Each common signal in the com-
mon signal set carries the second indication informa-
tion.

[0187] Method D2: A broadcast message corresponding

to each common signal in the common signal set carries
the second indication information.

[0188] Method D3: A PDCCH corresponding to each
common signal in the common signal set carries the
second indication information.

[0189] The PDCCH herein may be a PDCCH for sched-
uling a channel carrying a SIB, or a PDCCH for scheduling
a paging message, or another PDCCH.

[0190] Method D4: A common PDCCH corresponding
to the common signal set carries the second indication
information.

[0191] With reference to the foregoing Example 1, that the
first common signal is the common signal 1 is used as an
example. If the foregoing method D1, the method D2, or the
method D3 is used, the base station sends four pieces of
second indication information to the terminal, where each
piece of second indication information corresponds to one
common signal, and each piece of second indication infor-
mation has a same function, that is, indicates to cancel a
correspondence between the common signal 1 and one or
more RACH resources in the RACH resource 1, the RACH
resource 2, or the RACH resource 3. If the foregoing method
D4 is used, the base station sends one piece of second
indication information to the terminal, where the second
indication information indicates to cancel a correspondence
between the common signal 1 and one or more RACH
resources in the RACH resource 1, the RACH resource 2, or
the RACH resource 3.

[0192] It should be noted that in actual application, the
method embodiment corresponding to FIG. 6 and the
method embodiment corresponding to FIG. 8 may be sepa-
rately implemented, or may be combined. In a combined
implementation, the base station may indicate a status of
each RACH resource in the RACH resource set by using the
first indication information. In addition, the base station
adjusts a correspondence between one or more RACH
resources in the RACH resource set and a common signal in
the common signal set by using the second indication
information. When selecting the RACH resource used to
send the RACH signal, the terminal refers to both the first
indication information and the second indication informa-
tion.

[0193] It may be understood that, to implement the func-
tions in the foregoing embodiments, the base station and the
terminal include corresponding hardware structures and/or
software modules for performing the functions. A person
skilled in the art should be easily aware that, based on the
units and the method steps in the examples described in
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embodiments disclosed in this application, this application
can be implemented through hardware or a combination of
hardware and computer software. Whether a function is
executed through hardware or hardware driven by computer
software depends on particular application scenarios and
design constraint conditions of the technical solutions.
[0194] FIG. 9 and FIG. 10 are schematic diagrams of a
structure of a possible communication apparatus according
to an embodiment of this application. These communication
apparatuses may be configured to implement functions of
the terminal or the base station in the foregoing method
embodiments, and therefore can also achieve beneficial
effects of the foregoing method embodiments. In this
embodiment of this application, the communication appa-
ratus may be one of the terminals 120a to 120j shown in
FIG. 1, or may be the base station 110a or 1105 shown in
FIG. 1, or may be a module (such as a chip) used in the
terminal or the base station.

[0195] As shown in FIG. 9, a communication apparatus
900 includes a processing unit 910 and a transceiver unit
920. The communication apparatus 900 is configured to
implement a function of the terminal or the base station in
the method embodiment shown in FIG. 6 or FIG. 8.
[0196] In a first embodiment, when the communication
apparatus 900 is configured to implement a function of the
terminal in the method embodiment shown in FIG. 6: The
transceiver unit 920 is configured to receive first indication
information from a radio access network device, where the
first indication information indicates statuses of one or more
RACH resources in a RACH resource set, and the status is
available or unavailable, where each RACH resource in the
RACH resource set corresponds to one common signal in a
common signal set, the common signal set includes a
plurality of common signals, and each common signal in the
common signal set corresponds to one or more RACH
resources in the RACH resource set; the transceiver unit 920
is further configured to send a RACH signal on the first
RACH resource; and the processing unit 910 is configured
to select a first RACH resource from the RACH resource set
based on the first indication information.

[0197] In a possible implementation, the processing unit
910 is specifically configured to select, based on the first
indication information, the first RACH resource from
RACH resources corresponding to the first common signal,
where the first common signal is a common signal detected
by the terminal in the common signal set.

[0198] In a possible implementation, the transceiver unit
920 is further configured to receive configuration informa-
tion from a radio access network device, where the configu-
ration information is for configuring a RACH resource
corresponding to each common signal in a common signal
set, where the configuration information may be carried in
an SIB, an MIB, system information, or a PDCCH corre-
sponding to each common signal in the common signal set.
[0199] In a second embodiment, when the communication
apparatus 900 is configured to implement a function of the
base station in the method embodiment shown in FIG. 6: The
processing unit 910 is configured to control the transceiver
unit 920; the transceiver unit 920 is configured to send first
indication information, where the first indication informa-
tion indicates statuses of one or more RACH resources in a
RACH resource set, and the status is available or unavail-
able, where each RACH resource in the RACH resource set
corresponds to one common signal in a common signal set,
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the common signal set includes a plurality of common
signals, and each common signal in the common signal set
corresponds to one or more RACH resources in the RACH
resource set; and the transceiver unit 920 is further config-
ured to receive a RACH signal carried on a first RACH
resource, where the first RACH resource is a RACH
resource in the RACH resource set, and a status of the first
RACH resource is available, or a status of the first RACH
resource is unavailable but the first RACH resource is a
high-priority RACH resource.

[0200] In a possible implementation, the transceiver unit
920 is further configured to send configuration information,
where the configuration information is for configuring a
RACH resource corresponding to each common signal in the
common signal set, where the configuration information
may be carried in an SIB, an MIB, system information, or a
PDCCH corresponding to each common signal in the com-
mon signal set.

[0201] In a third embodiment, when the communication
apparatus 900 is configured to implement a function of the
terminal in the method embodiment shown in FIG. 8: The
transceiver unit 920 is configured to receive configuration
information from a radio access network device, where the
configuration information is for configuring a RACH
resource corresponding to each common signal in a common
signal set, where each common signal in the common signal
set corresponds to one or more RACH resources, and
different common signals in the common signal set corre-
spond to different RACH resources; the transceiver unit 920
is further configured to receive second indication informa-
tion from the radio access network device, where the second
indication information indicates to cancel a correspondence
between a first RACH resource and a first common signal,
the first common signal is a common signal detected by a
terminal in the common signal set, and the RACH resource
corresponding to the first common signal includes the first
RACH resource; and send a RACH signal on the second
RACH resource; and the processing unit 910 is configured
to select, based on the second indication information, a
second RACH resource from RACH resources correspond-
ing to the common signal set, where the second RACH
resource is different from the first RACH resource, the
second RACH resource corresponds to the first common
signal or a second common signal in the common signal set,
the second common signal is different from the first common
signal, and the second common signal is a common signal
detected by the terminal.

[0202] In a fourth embodiment, when the communication
apparatus 900 is configured to implement a function of the
base station in the method embodiment shown in FIG. 8: The
processing unit 910 is configured to control the transceiver
unit 920; the transceiver unit 920 is configured to send
configuration information, where the configuration informa-
tion is for configuring a RACH resource corresponding to
each common signal in the common signal set, where each
common signal in the common signal set corresponds to one
or more RACH resources, and different common signals in
the common signal set correspond to different RACH
resources; the transceiver unit 920 is further configured to
send second indication information, where the second indi-
cation information indicates to cancel a correspondence
between a first RACH resource and a first common signal,
and the RACH resource corresponding to the first common
signal includes the first RACH resource; and the transceiver
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unit 920 is further configured to receive a RACH signal
carried on a second RACH resource, where the second
RACH resource is different from the first RACH resource,
the second RACH resource corresponds to the first common
signal or a second common signal in the common signal set,
and the second common signal is different from the first
common signal.

[0203] For more detailed descriptions of the processing
unit 910 and the transceiver unit 920, refer directly to related
descriptions in the method embodiment shown in FIG. 6 or
FIG. 8. Details are not described herein again.

[0204] As shown in FIG. 10, a communication apparatus
1000 includes a processor 1010 and an interface circuit
1020. The processor 1010 and the interface circuit 1020 are
coupled to each other. It may be understood that the interface
circuit 1020 may be a transceiver or an input/output inter-
face. Optionally, the communication apparatus 1000 may
further include a memory 1030, configured to store instruc-
tions performed by the processor 1010, or store input data
required by the processor 1010 to run the instructions, or
store data generated after the processor 1010 runs the
instructions.

[0205] When the communication apparatus 1000 is con-
figured to implement the method shown in FIG. 6 or FIG. 8,
the processor 1010 is configured to implement a function of
the processing unit 910, and the interface circuit 1020 is
configured to implement a function of the transceiver unit
920.

[0206] When the foregoing communication apparatus is a
chip used in a terminal, the terminal chip implements a
function of the terminal in the foregoing method embodi-
ment. The terminal chip receives information from another
module (for example, a radio frequency module or an
antenna) in the terminal, where the information is sent by a
base station to the terminal. Alternatively, the terminal chip
sends information to another module (such as a radio
frequency module or an antenna) in the terminal, where the
information is sent by the terminal to the base station.
[0207] When the foregoing communication apparatus is a
module used in a base station, the base station module
implements a function of the base station in the foregoing
method embodiment. The base station module receives
information from another module (for example, a radio
frequency module or an antenna) in the base station, where
the information is sent by the terminal to the base station.
Alternatively, the base station module sends information to
another module (for example, a radio frequency module or
an antenna) in the base station, where the information is sent
by the base station to the terminal. The base station module
herein may be a baseband chip of the base station, or may
be a DU or another module. The DU herein may be a DU in
an open radio access network (open radio access network,
O-RAN) architecture.

[0208] It may be understood that, the processor in embodi-
ments of this application may be a central processing unit
(Central Processing Unit, CPU), or may be another general
purpose processor, a digital signal processor (Digital Signal
Processor, DSP), an application specific integrated circuit
(Application Specific Integrated Circuit, ASIC), a field pro-
grammable gate array (Field Programmable Gate Array,
FPGA) or another programmable logic device, a transistor
logic device, a hardware component, or any combination
thereof. The general purpose processor may be a micropro-
cessor or any regular processor or the like.
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[0209] The method steps in embodiments of this applica-
tion may be implemented in a hardware manner or may be
implemented in a manner of executing software instructions
by a processor. The software instruction may be composed
of corresponding software modules. The software modules
may be stored in a random access memory, a flash memory,
a read-only memory, a programmable read-only memory, an
erasable programmable read-only memory, an electrically
erasable programmable read-only memory, a register, a hard
disk, a removable hard disk, and a compact optical disk
read-only memory (compact disc read-only memory, CD-
ROM) or any other form of storage medium well known in
the art. For example, a storage medium is coupled to a
processor, so that the processor can read information from
the storage medium or write information into the storage
medium. Certainly, the storage medium may be a component
of'the processor. The processor and the storage medium may
be located in an ASIC. In addition, the ASIC may be located
in a base station or a terminal. Certainly, the processor and
the storage medium may alternatively exist in a base station
or a terminal as discrete components.

[0210] All or a part of the foregoing embodiments may be
implemented by software, hardware, firmware, or any com-
bination thereof. When software is used to implement
embodiments, all or a part of embodiments may be imple-
mented in a form of a computer program product. The
computer program product includes one or more computer
programs and instructions. When the computer programs or
instructions are loaded and executed on a computer, all or
some of the procedures or functions in embodiments of this
application are executed. The computer may be a general-
purpose computer, a dedicated computer, a computer net-
work, a base station, a user equipment, or another program-
mable apparatus. The computer programs or 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 programs or instructions may be
transmitted from a website, a computer, a server, or a data
center to another website, computer, server, or data center in
a wired or wireless manner. The computer-readable storage
medium may be any usable medium accessible by a com-
puter, or a data storage device, such as 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, or a magnetic tape. It may also be an
optical medium, for example, a digital video disc; or may be
a semiconductor medium, for example, a solid status disk.
The computer-readable storage medium may be a volatile or
non-volatile storage medium, or may include two types of
storage medium: volatile and non-volatile.

[0211] In embodiments of this application, unless other-
wise specified and there is a logical conflict, terms and/or
descriptions in different embodiments are consistent and
may be referenced by each other. Technical features in
different embodiments may be combined based on an inter-
nal logical relationship thereof to form a new embodiment.
[0212] In this application, at least one means one or more,
and a plurality of means two or more. The term “and/or” is
an association relationship for describing associated objects
and represents that three relationships may exist. For
example, A and/or B may represent the following three
cases: only A exists, both A and B exist, and only B exists,
where A and B may be singular or plural. In the text
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description of this application, the character “/” generally
indicates that the associated objects are in an “or” relation-
ship. In the formula of this application, the character “/”
indicates that the associated objects are in a “division”
relationship.
[0213] It may be understood that numerical symbols
involved in embodiments of this application are differenti-
ated merely for ease of description, but are not used to limit
the scope of embodiments of this application. Sequence
numbers of the foregoing processes do not indicate an
execution sequence, and an execution sequence of processes
shall be determined based on functions and internal logic
thereof.
1. A method performed by an apparatus the method
comprising:
receiving first indication information from a radio access
network device,
wherein the first indication information indicates sta-
tuses of one or more random access channel RACH)
resources in a RACH resource set, and each of the
statuses is available or unavailable, and
wherein each RACH resource in the RACH resource
set corresponds to one common signal among a
plurality of common signals in a common signal set,
and each common signal in the common signal set
corresponds to at least one RACH resource in the
RACH resource set;
selecting a first RACH resource from the RACH resource
set based on the first indication information; and
sending a RACH signal on the first RACH resource.
2. The method according to claim 1, wherein
each common signal in the common signal set carries the
first indication information; or
a broadcast message corresponding to each common
signal in the common signal set carries the first indi-
cation information; or
a physical downlink control channel (PDCCH) corre-
sponding to each common signal in the common signal
set carries the first indication information; or
a common PDCCH corresponding to the common signal
set carries the first indication information.
3. The method according to claim 1, wherein
the common signal set includes a first common signal and
a second common signal different from the first com-
mon signal,
the first indication information indicates a status of a
RACH resource corresponding to the first common
signal in the RACH resource set, but does not indicate
a status of a RACH resource corresponding to the
second common signal in the RACH resource set, and
the first common signal is a common signal detected by
the apparatus in the plurality of common signals.
4. The method according to claim 3, wherein
the first common signal carries the first indication infor-
mation, but the second common signal does not carry
the first indication information; or
a broadcast message corresponding to the first common
signal carries the first indication information, but a
broadcast message corresponding to the second com-
mon signal does not carry the first indication informa-
tion; or
a physical downlink control channel (PDCCH) corre-
sponding to the first common signal carries the first
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indication information, but a PDCCH corresponding to
the second common signal does not carry the first
indication information.

5. The method according to claim 1, wherein the selecting

the first RACH resource comprises:

selecting, based on the first indication information, the
first RACH resource from at least one RACH resource
corresponding to a first common signal, wherein the
first common signal is a common signal detected by the
apparatus in the common signal set.

6. The method according to claim 1, wherein

the first indication information indicates the statuses of
the one or more RACH resources in the RACH
resource set in a first time window, wherein a length of
the first time window is equal to any one of the
following, and N is a positive integer:
a configuration periodicity of N RACH resources;
a sending periodicity of N common signals; or
a periodicity of association between N common signals

and a RACH resource.
7. The method according to claim 1, wherein the first

indication information comprises at least one of first infor-
mation or second information, wherein

the first information indicates a status of one RACH
resource in the RACH resource set; and
the second information indicates statuses of at least two
RACH resources in the RACH resource set, the sta-
tuses of the at least two RACH resources are the same,
and time division multiplexing or frequency division
multiplexing is performed between the at least two
RACH resources.
8. An apparatus, comprising:
an interface circuit; and
at least one processor configured to:
send, through the interface circuit, first indication infor-
mation,
wherein the first indication information indicates
statuses of one or more random access channel
(RACH) resources in a RACH resource set, and
each of the statuses is available or unavailable,
and
wherein each RACH resource in the RACH resource
set corresponds to one common signal among a
plurality of common signals in a common signal set,
and each common signal in the common signal set
corresponds to at least one RACH resource in the
RACH resource set; and
receive, through the interface circuit, a RACH signal
carried on a first RACH resource in the RACH resource
set, wherein
the first indication information indicates that the status
of the first RACH resource is available, or
the first indication information indicates that the status
of the first RACH resource is unavailable, but the
first RACH resource is a high-priority RACH
resource.
9. The apparatus according to claim 8, wherein
each common signal in the common signal set carries the
first indication information; or
a broadcast message corresponding to each common
signal in the common signal set carries the first indi-
cation information; or
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a physical downlink control channel (PDCCH) corre-
sponding to each common signal in the common signal
set carries the first indication information; or

a common PDCCH corresponding to the common signal
set carries the first indication information.

10. The apparatus according to claim 8, wherein the
common signal set includes a first common signal and a
second common signal different from the first common
signal, the first indication information indicates a status of a
RACH resource corresponding to the first common signal in
the RACH resource set, but does not indicate a status of a
RACH resource corresponding to the second common signal
in the RACH resource set, wherein

the first common signal carries the first indication infor-
mation, but the second common signal does not carry
the first indication information; or

a broadcast message corresponding to the first common
signal carries the first indication information, but a
broadcast message corresponding to the second com-
mon signal does not carry the first indication informa-
tion; or

a physical downlink control channel (PDCCH) corre-
sponding to the first common signal carries the first
indication information, but a PDCCH corresponding to
the second common signal does not carry the first
indication information.

11. The apparatus according to claim 8, wherein the first
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set, and each common signal in the common
signal set corresponds to at least one RACH
resource in the RACH resource set;
select a first RACH resource from the RACH resource set
based on the first indication information; and
send, through the interface circuit, a RACH signal on the
first RACH resource.
15. The apparatus according to claim 14, wherein
each common signal in the common signal set carries the
first indication information; or
a broadcast message corresponding to each common
signal in the common signal set carries the first indi-
cation information; or
a physical downlink control channel (PDCCH) corre-
sponding to each common signal in the common signal
set carries the first indication information; or
a common PDCCH corresponding to the common signal
set carries the first indication information.
16. The apparatus according to claim 14, wherein
the common signal set includes a first common signal and
a second common signal different from the first com-
mon signal,
the first indication information indicates a status of a
RACH resource corresponding to the first common
signal in the RACH resource set, but does not indicate
a status of a RACH resource corresponding to the
second common signal in the RACH resource set, and

RACH resource corresponds to a first common signal, and
the first common signal is a common signal detected by a
terminal in the common signal set.

the first common signal is a common signal detected by
the apparatus in the plurality of common signals.
17. The apparatus according to claim 16, wherein

12. The apparatus according to claim 8, wherein

the first indication information indicates the statuses of
the one or more RACH resources in the RACH
resource set in a first time window, wherein a length of
the first time window is equal to any one of the
following, and N is a positive integer:
a configuration periodicity of N RACH resources;
a sending periodicity of N common signals; or
a periodicity of association between N common signals

and a RACH resource.
13. The apparatus according to claim 8, wherein the first

the first common signal carries the first indication infor-
mation, but the second common signal does not carry
the first indication information; or

a broadcast message corresponding to the first common
signal carries the first indication information, but a
broadcast message corresponding to the second com-
mon signal does not carry the first indication informa-
tion; or

a physical downlink control channel (PDCCH) corre-
sponding to the first common signal carries the first
indication information, but a PDCCH corresponding to

indication information comprises at least one of first infor-
mation or second information, wherein
the first information indicates a status of one RACH
resource in the RACH resource set; and
the second information indicates statuses of at least two

the second common signal does not carry the first
indication information.
18. The apparatus according to claim 14, wherein the at
least one processor is configured to select the first RACH
resource by:

RACH resources in the RACH resource set, the sta-
tuses of the at least two RACH resources are the same,
and time division multiplexing or frequency division
multiplexing is performed between the at least two
RACH resources.
14. An apparatus, comprising:
an interface circuit; and
at least one processor configured to:
receive, through the interface circuit, first indication
information from a radio access network device,
wherein the first indication information indicates
statuses of one or more random access channel
(RACH) resources in a RACH resource set, and
each of the statuses is available or unavailable,
and
wherein each RACH resource in the RACH resource
set corresponds to one common signal among a
plurality of common signals in a common signal

selecting, based on the first indication information, the
first RACH resource from at least one RACH resource
corresponding to a first common signal, wherein the
first common signal is a common signal detected by the
apparatus in the common signal set.

19. The apparatus according to claim 14, wherein

the first indication information indicates the statuses of
the one or more RACH resources in the RACH
resource set in a first time window, wherein a length of
the first time window is equal to any one of the
following, and N is a positive integer:
a configuration periodicity of N RACH resources;
a sending periodicity of N common signals; or
a periodicity of association between N common signals

and a RACH resource.
20. The apparatus according to claim 14, wherein the first

indication information comprises at least one of first infor-
mation or second information, wherein
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the first information indicates a status of one RACH
resource in the RACH resource set; and

the second information indicates statuses of at least two
RACH resources in the RACH resource set, the sta-
tuses of the at least two RACH resources are the same,
and time division multiplexing or frequency division
multiplexing is performed between the at least two
RACH resources.
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