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ABSTRACT

This application discloses a communications method and apparatus. The method includes:
obtaining, by a terminal device, downlink synchronization signal block index information; receiving,
by the terminal device, information used to indicate an association relationship between a random
access resource RO and a synchronization signal block; and accessing, by the terminal device, a
network device based on the information on an RO corresponding to the synchronization signal block
index information. This application further discloses a corresponding apparatus. A time-frequency
location of a random access resource associated with each downlink synchronization signal is
indicated, so that the terminal device obtains, through downlink synchronization, a time-frequency
location for sending an uplink random access signal, to avoid a blind attempt of the terminal device
and a beam mismatch of the network device occurring when the network device receives a random

access signal, thereby improving efficiency.
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COMMUNICATIONS METHOD AND APPARATUS

[0001]

TECHNICAL FIELD

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

to a communications method and apparatus.

BACKGROUND

[0003] Before communicating with a terminal device, a base station first needs to perform
uplink and downlink synchronization. During the downlink synchronization, the base station
sends downlink synchronization signals by using a plurality of transmit beams. The terminal
device receives and detects the downlink synchronization signals by using one or more receive
beams, to obtain an optimal downlink transmit and receive beam pair, time information, and
system information. The uplink synchronization is completed with help of a random access
process. The terminal device first sends a random access signal. The base station detects the
random access signal to obtain an optimal uplink transmit and receive beam pair, an uplink time,
and the like, and to finally implement the uplink synchronization between the base station and the
terminal device.

[0004] In a New Radio (new radio, NR) communications system, different random access
resources may be in association relationships with different beams, or a base station uses different
beams to receive uplink signals on different random access resources. Therefore, different beams
of the base station may have different base station coverage arcas. Terminal devices send uplink
signals or receive downlink signals in different areas. The uplink signals received by the base
station or the downlink signals received by the terminal devices have different demodulation or
detection performance. As shown in FIG. 1, when a terminal device sends an uplink signal in a
beam direction aligned with an area in which the terminal device is located, a signal received by
the base station has best demodulation or detection performance; or when a terminal device sends
an uplink signal in a beam direction non-aligned with an area in which the terminal device is

located, a signal received by the base station has relatively poor demodulation or detection
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performance. Therefore, when implementing the uplink synchronization between the base station
and the terminal device, the terminal device needs to select a suitable or an optimal base station
receive beam to send an uplink signal or an optimal base station transmit beam receive a downlink
signal in the random access process.

[0005] When the terminal device performs an initial access process, the terminal device first
obtains beam information from a downlink synchronization signal block. Therefore, the downlink
synchronization signal block should be in an association relationship with a random access
resource. However, no solution for associating a downlink synchronization signal block with a

random access resource is provided.

SUMMARY

[0006] This application provides a communications method and apparatus, to resolve a
problem about how to associate a downlink synchronization signal block with a random access
resource.

[0007] According to an aspect of this application, a communications method is provided,
including: obtaining, by a terminal device, downlink synchronization signal block index
information; receiving, by the terminal device, information used to indicate an association
relationship between one or more random access occasions (ROs) and a synchronization signal
block; and accessing, by the terminal device, a network device based on the information on an RO
corresponding to the synchronization signal block index information; where the association
relationship between an RO and a synchronization signal block is at Ieast one of the following: a
quantity of synchronization signal blocks associated with one RO is at least 1/F, or is P at most,
where F is a quantity of ROs in frequency domain, and P is related to a quantity of actually
transmitted synchronization signal blocks; and/or N synchronization signal blocks or N
synchronization signal block groups are associated with one RO in frequency domain or are
associated with all ROs in frequency domain; and/or the first random access channel (random-
access channel, RACH) resources in every X RACH resource configuration periods Y are
associated with same synchronization signal blocks when one random access resource
configuration period is P, where P and X are integers and Y is equal to P multiplied by X. The
terminal device may obtain the downlink synchronization signal block index information in the
following manner: The terminal device receives a downlink synchronization signal block, where
the downlink synchronization signal block carries index information. In this aspect, a time-
frequency location of a random access resource associated with each downlink synchronization

signal is indicated, so that the terminal device obtains, through downlink synchronization, a time-
2
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frequency location for sending an uplink random access signal, to avoid a blind attempt of the
terminal device and a beam mismatch of the network device occurring when the network device
receives a random access signal, thereby improving efficiency.

[0008] In a possible implementation, when the association relationship is that N
synchronization signal blocks or N synchronization signal block groups are associated with one
RO in frequency domain or are associated with all ROs in frequency domain, the method further
includes: receiving, by the terminal device, indication information from the network device, where
the indication information is used to indicate that the N synchronization signal blocks or the N
synchronization signal block groups are associated with one RO in frequency domain, or is used
to indicate that the N synchronization signal blocks or the N synchronization signal block groups
are associated with all the ROs in frequency domain.

[0009] In another possible implementation, when one random access resource configuration
period is P, and the first RACH resources in every X RACH resource configuration periods are
associated with same synchronization signal blocks, X is received from the network device or is
prestored; and/or Y is received from the network device or is prestored.

[0010] In still another possible implementation, a value of Y is 10 ms, 20 ms, 40 ms, 80 ms,
160 ms, 320 ms, or 640 ms.

[0011] In yet another possible implementation, a value of X is related to a quantity of
synchronization signal blocks, or a value of X is related to a quantity of random access resources
in one random access resource configuration period, or a value of X'is 1, 2, 4, 8, or 16.

[0012] In still yet another possible implementation, when one random access resource
configuration period is P, and the first random access resources in every X random access resource
configuration periods are associated with same synchronization signal blocks, if there are one or
more remaining random access resources, the terminal device does not access the network device
on the remaining random access resource.

[0013] In a further possible implementation, when one random access resource configuration
period is P, and the first random access resources in every X random access resource configuration
periods are associated with same synchronization signal blocks, if there are one or more remaining
random access resources, the one or more remaining random access resources arc associated
starting from the first synchronization signal block or the last synchronization signal block or a
next synchronization signal block of an end synchronization signal block in previous X periods,
or any one or more of the foregoing three association relationships are used in different X periods.
[0014] In a still further possible implementation, when the association relationship is that N

synchronization signal blocks or N synchronization signal block groups are associated with one
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RO in frequency domain or are associated with all ROs in frequency domain, if a quantity N of
actually transmitted synchronization signal blocks or synchronization signal block groups cannot
be exactly divided by a quantity, configured by the network device, of synchronization signal
blocks associated with one RO, after a quantity of synchronization signal blocks or
synchronization signal block groups are associated with a corresponding RO, where the quantity
is an integer multiple of the quantity configured by the network device, a remaining
synchronization signal block or downlink synchronization signal block group is associated with
another one or more ROs. N is 1 or above.

[0015] In a yet further possible implementation, a quantity of random access resources in a
random access resource configuration period or a random access resource association period is
related to a quantity of synchronization signal blocks or synchronization signal block groups.
[0016] Correspondingly, a communications apparatus is provided and can implement the
foregoing communications method. For example, the communications apparatus may be a chip
(such as a baseband chip or a communications chip) or a device (such as a terminal device). The
communications apparatus may implement the foregoing method by using software or hardware,
or by using hardware executing corresponding soliware.

[0017] In a possible implementation, a structure of the communications apparatus includes a
processor and a memory. The processor is configured to support the apparatus in executing a
corresponding function in the foregoing commumications method. The memory is configured to
couple with the processor, and the memory stores a program (an instruction) and/or data necessary
for the apparatus. Optionally, the communications apparatus may further include a
communications interface, configured to support communication between the apparatus and
another network element.

[0018] In another possible implementation, the communications apparatus may include a
receiving unit and a processing unit. The receiving unit is configured to implement a receiving
function in the foregoing method. The processing unit is configured to implement a processing
function in the foregoing method. For example, the receiving unit is configured to receive a
downlink signal, where the downlink signal carries downlink synchronization signal block index
information. The receiving unit is further configured to receive information used to indicate an
association relationship between a random access occasion RO and a synchronization signal block.
The processing unit is configured to obtain the synchronization signal block index information
and the association relationship between a random access occasion RO and a synchronization
signal block from the receiving unit, and access a network device on an RO corresponding to the

synchronization signal block index information. The association relationship between an RO and
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a synchronization signal block is at least one of the following: a quantity of synchronization signal
blocks associated with one RO is at least 1/F, or is P at most, where F is a quantity of ROs in
frequency domain, and P is related to a quantity of actually transmitted synchronization signal
blocks; and/or N synchronization signal blocks or N synchronization signal block groups are
associated with one RO in frequency domain or are associated with all ROs in frequency domain;
and/or the first RACH resources in every X RACH resource configuration periods Y are associated
with same synchronization signal blocks when one random access resource configuration period
is P, where P and X are integers and Y is equal to P multiplied by X. The processing unit may
obtain the synchronization signal block index information in the following manner: The receiving
unit receives a synchronization signal block, where the synchronization signal block carries index
information, and the processing unit obtains the index information of the synchronization signal
block from the receiving unit.

[0019] When the communications apparatus is a chip, the recetving unit may be an input unit,
for example, an input circuit or an input communications interface; and a sending unit may be an
output unit, for example, an output circuit or an output communications interface. When the
communications apparatus is a device, the receiving unil may be a receiver; and the sending unit
may be a transmitter.

[0020] According to another aspect of this application, a communications method is provided,
including: sending, by a network device, downlink synchronization signal block index information
to a terminal device; sending, by the network device to the terminal device, information used to
indicate an association relationship between a random access resource RO and a synchronization
signal block; and receiving, by the network device, a random access signal that is sent by the
terminal device on an RO corresponding to the synchronization signal block index information.
In this aspect, a time-frequency location of a random access resource associated with each
downlink synchronization signal is indicated, so that the terminal device obtains, through
downlink synchronization, a time-frequency location for sending an uplink random access signal,
to avoid a blind attempt of the terminal device and a beam mismatch of the network device
occurring when the network device receives a random access signal, thereby improving efficiency.
[0021] Correspondingly, a communications apparatus is provided and can implement the
foregoing communications method. For example, the communications apparatus may be a chip
(such as a baseband chip or a commumications chip) or a device (such as a network device or a
baseband processing board). The communications apparatus may implement the foregoing
method by using software or hardware, or by using hardware executing corresponding software.

[0022] In a possible implementation, a structure of the communications apparatus includes a
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processor and a memory. The processor is configured to support the apparatus in executing a
corresponding function in the foregoing commumications method. The memory is configured to
couple with the processor, and the memory stores a program (an instruction) and data necessary
for the apparatus. Optionally, the communications apparatus may further include a
communications interface, configured to support communication between the apparatus and
another network element.

[0023] In another possible implementation, the communications apparatus may include a
receiving unit and a sending unit. The receiving unit and the sending unit are configured to
respectively implement a receiving function and a sending function in the foregoing method. For
example, the sending unit is configured to send downlink synchronization signal block index
information to a terminal device. The sending unit is further configured to send, to the terminal
device, information used to indicate an association relationship between a random access resource
RO and a synchronization signal block. The receiving unit is configured to receive a random
access signal that is sent by the terminal device on an RO corresponding to the synchronization
signal block index information.

[0024] When the communications apparatus is a chip, the receiving unil may be an input unit,
for example, an input circuit or an input communications interface; and the sending unit may be
an output unit, for example, an output circuit or an output communications interface. When the
communications apparatus is a device, the receiving unit may be a receiver (also referred to as a
receiver); and the sending unit may be a transmitter (also referred to as a transmitter).

[0025] According to still another aspect of this application, a communications method is
provided, including: receiving, by a terminal device, first information and/or second information
sent by a network device, where the first information is used to instruct to send a first uplink signal
on a first time-frequency resource; and/or the second information is used to instruct to send a
second uplink signal on a second time-frequency resource; and when a third time-frequency
resource in the first time-frequency resource indicated by the first information is included in the
second time-frequency resource indicated by the second information, sending, by the terminal
device, the first uplink signal to the network device on a time-frequency resource other than the
third time-frequency resource in the first time-frequency resource; or when a fourth time-
frequency resource in the second time-frequency resource indicated by the second information is
included in the first time-frequency resource indicated by the first information, sending, by the
terminal device, the second uplink signal to the network device on a time-frequency resource other
than the fourth time-frequency resource in the second time-frequency resource; or when a third

time-frequency resource in the first time-frequency resource indicated by the first information
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overlaps a fourth time-frequency resource in the second time-frequency resource indicated by the
second information, sending, by the terminal device, the first uplink signal to the network device
on the first time-frequency resource, and/or sending, by the terminal device, the second uplink
signal to the network device on the second time-frequency resource. In this aspect, the terminal
device sends an uplink signal based on time-frequency resource indication information. In this
way, a time-frequency resource conflict between uplink signals can be avoided and signal
receiving performance is improved.

[0026] In a possible implementation, the first uplink signal is at least one of the following: a
periodic signal, a semi-static signal, a semi-persistent signal, a periodic sounding reference signal,
a periodic demodulation reference signal, a periodic physical uplink shared channel signal, a
periodic physical uplink control channel signal, and a dynamic scheduling/configuration signal;
and the second uplink signal is a random access signal.

[0027] In another possible implementation, the receiving, by a terminal device, first
information and/or second information sent by a network device specifically includes: receiving,
by the terminal device by using at least one type of the following information, the first information
and/or the second information sent by the network device, where the at least one type of the
following information includes: system information, radio resource control signaling, a downlink
control channel, and a Media Access Control control element (MAC CE).

[0028] In still another possible implementation, the method further includes: receiving, by the
terminal device, third information, where the third information includes an uplink signal
transmission precoding type, and the uplink signal transmission precoding type includes a first
type and a second type; and sending, by the terminal device, an uplink signal to the network device
based on the first information, the second information, and the third information.

[0029] In yet another possible implementation, the method further includes: when the uplink
signal transmission precoding type is the first type, and/or the third time-frequency resource in the
first time-frequency resource indicated by the first information overlaps the fourth time-frequency
resource in the second time-frequency resource indicated by the second information, sending, by
the terminal device, the first uplink signal to the network device on the first time-frequency
resource, and/or sending, by the terminal device, the second uplink signal to the network device
on the second time-frequency resource; or when the uplink signal transmission precoding type is
the second type, and the third time-frequency resource in the first time-frequency resource
indicated by the first information is included in the second time-frequency resource indicated by
the second information, sending, by the terminal device, the first uplink signal to the network

device on a time-frequency resource other than the third time-frequency resource in the first time-
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frequency resource; or when the uplink signal transmission precoding type is the second type, and
the fourth time-frequency resource in the second time-frequency resource indicated by the second
imformation is included in the first time-frequency resource indicated by the first information,
sending, by the terminal device, the second uplink signal to the network device on a time-
frequency resource other than the fourth time-frequency resource in the second time-frequency
resource.

[0030] Correspondingly, a communications apparatus is provided and can implement the
foregoing communications method. For example, the communications apparatus may be a chip
(such as a baseband chip or a communications chip) or a device (such as a terminal device). The
communications apparatus may implement the foregoing method by using software or hardware,
or by using hardware executing corresponding software.

[0031] In a possible implementation, a structure of the communications apparatus includes a
processor and a memory. The processor is configured to support the apparatus in executing a
corresponding function in the foregoing communications method. The memory is configured to
couple with the processor, and the memory stores a program (an instruction) and/or data necessary
for the apparatus. Optionally, the communications apparatus may [urther include a
communications interface, configured to support communication between the apparatus and
another network clement.

[0032] In another possible implementation, the communications apparatus may include a
sending umit, a receiving unit, and a processing umit. The sending unit and the receiving unit are
configured to respectively implement a sending function and a receiving function in the foregoing
method. The processing unit is configured to implement a processing function in the foregoing
method. For example, the receiving unit is configured to receive first information and/or second
information sent by a network device, where the first information is used to instruct to send a first
uplink signal on a first time-frequency resource; and/or the second information is used to instruct
to send a second uplink signal on a second time-frequency resource; and the sending umit is
configured to: when a third time-frequency resource in the first time-frequency resource indicated
by the first information is included in the second time-frequency resource indicated by the second
information, send the first uplink signal to the network device on a time-frequency resource other
than the third time-frequency resource in the first time-frequency resource; or further configured
to: when a fourth time-frequency resource in the second time-frequency resource indicated by the
second information is included in the first time-frequency resource indicated by the first
information, send the second uplink signal to the network device on a time-frequency resource

other than the fourth time-frequency resource in the second time-frequency resource; or further
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configured to: when a third time-frequency resource in the first time-frequency resource indicated
by the first information overlaps a fourth time-frequency resource in the second time-frequency
resource indicated by the second information, send the first uplink signal to the network device
on the first time-frequency resource, and/or send the second uplink signal to the network device
on the second time-frequency resource.

[0033] When the communications apparatus is a chip, the receiving unit may be an input unit,
for example, an input circuit or an input communications interface; and the sending unit may be
an output unit, for example, an output circuit or an output communications interface. When the
communications apparatus is a device, the receiving unit may be a receiver (also referred to as a
receiver); and the sending unit may be a transmitter (also referred to as a transmitter).

[0034] According to yet another aspect of this application, a communications method is
provided, including: sending, by a network device, first information and/or second information to
a terminal device, where the first information is used to instruct to send a first uplink signal on a
first time-frequency resource; and/or the second information is used to instruct to send a second
uplink signal on a second time-frequency resource; and when a third time-frequency resource in
the {irst time-{requency resource indicated by the (irst information is included in the second time-
frequency resource indicated by the second information, receiving, by the network device, the first
uplink signal that is sent by the terminal device on a time-frequency resource other than the third
time-frequency resource in the first time-frequency resource; or when a fourth time-frequency
resource in the second time-frequency resource indicated by the second information is included
in the first time-frequency resource indicated by the first information, receiving, by the network
device, the second uplink signal that is sent by the terminal device on a time-frequency resource
other than the fourth time-frequency resource in the second time-frequency resource; or when a
third time-frequency resource in the first time-frequency resource indicated by the first
mformation overlaps a fourth time-frequency resource in the second time-frequency resource
indicated by the second information, receiving, by the network device, the first uplink signal that
is sent by the terminal device on the first time-frequency resource, and/or receiving, by the
network device, the second uplink signal that is sent by the terminal device on the second time-
frequency resource. In this aspect, the terminal device sends an uplink signal based on time-
frequency resource indication information. In this way, a time-frequency resource conflict
between uplink signals can be avoided and signal receiving performance of the network device is
improved.

[0035] In a possible implementation, the method further includes: sending, by the network

device, third information to the terminal device, where the third information includes an uplink
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signal transmission precoding type, and the uplink signal transmission precoding type includes a
first type and a second type; and receiving, by the network device, an uplink signal that is sent by
the terminal device based on the first information, the second information, and the third
information.

[0036] In another possible implementation, the method further includes: when the uplink
signal transmission precoding type is the first type, and/or the third time-frequency resource in the
first time-frequency resource indicated by the first information overlaps the fourth time-frequency
resource in the second time-frequency resource indicated by the second information, receiving,
by the network device, the first uplink signal that is sent by the terminal device on the first time-
frequency resource, and/or receiving, by the network device, the second uplink signal that is sent
by the terminal device on the second time-frequency resource; or when the uplink signal
transmission precoding type is the second type, and the third time-frequency resource in the first
time-frequency resource indicated by the first information is included in the second time-
frequency resource indicated by the second information, receiving, by the network device, the first
uplink signal that is sent by the terminal device on a time-frequency resource other than the third
time-(requency resource in the first time-frequency resource; or when the uplink signal
transmission precoding type is the second type, and the fourth time-frequency resource in the
second time-frequency resource indicated by the second information is included in the first time-
frequency resource indicated by the first information, receiving, by the network device, the second
uplink signal that is sent by the terminal device on a time-frequency resource other than the fourth
time-frequency resource in the second time-frequency resource.

[0037] Correspondingly, a communications apparatus is provided and can implement the
foregoing communications method. For example, the communications apparatus may be a chip
(such as a baseband chip or a commumications chip) or a device (such as a network device or a
baseband processing board). The communications apparatus may implement the foregoing
method by using software or hardware, or by using hardware executing corresponding software.
[0038] In a possible implementation, a structure of the communications apparatus includes a
processor and a memory. The processor is configured to support the apparatus in executing a
corresponding function in the foregoing communications method. The memory is configured to
couple with the processor, and the memory stores a program (an instruction) and data necessary
for the apparatus. Optionally, the communications apparatus may further include a
communications interface, configured to support communication between the apparatus and
another network element.

[0039] In another possible implementation, the communications apparatus may include a
10

Date Regue/Date Received 2020-10-01



10

15

20

25

30

receiving unit and a sending unit. The receiving unit and the sending unit are configured to
respectively implement a receiving function and a sending function in the foregoing method. For
example, the sending unit is configured to send first information and/or second information to a
terminal device, where the first information is used to instruct to send a first uplink signal on a
first time-frequency resource; and/or the second information is used to instruct to send a second
uplink signal on a second time-frequency resource; and when a third time-frequency resource in
the first time-frequency resource indicated by the first information is included in the second time-
frequency resource indicated by the second information, the receiving unit is configured to receive
the first uplink signal that is sent by the terminal device on a time-frequency resource other than
the third time-frequency resource in the first time-frequency resource; or when a fourth time-
frequency resource in the second time-frequency resource indicated by the second information is
included in the first time-frequency resource indicated by the first information, the receiving unit
is further configured to receive the second uplink signal that is sent by the terminal device on a
time-frequency resource other than the fourth time-frequency resource in the second time-
frequency resource; or when a third time-frequency resource in the first time-frequency resource
indicated by the [irst information overlaps a fourth time-[requency resource in the second time-
frequency resource indicated by the second information, the receiving unit is further configured
to receive the first uplink signal that is sent by the terminal device on the first time-frequency
resource, and/or the receiving unit is further configured to receive the second uplink signal that is
sent by the terminal device on the second time-frequency resource.

[0040] When the communications apparatus is a chip, the receiving unit may be an input unit,
for example, an input circuit or an input communications interface; and the sending unit may be
an output unit, for example, an output circuit or an output communications interface. When the
communications apparatus is a device, the receiving unit may be a receiver (also referred to as a
receiver); and the sending unit may be a transmitter (also referred to as a transmitter).

[0041] According to still yet another aspect of this application, a computer-readable storage
medium is provided. The computer-readable storage medium stores an instruction, and when the
mstruction is run on a computer, the computer is enabled to perform the method according to the
foregoing aspects.

[0042] According to a further aspect of this application, a computer program product including
an instruction is provided, and when the computer program product is run on a computer, the

computer is enabled to perform the method according to the foregoing aspects.
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BRIEF DESCRIPTION OF DRAWINGS

[0043] To describe the technical solutions in the embodiments of this application or in the
background more clearly, the following briefly describes the accompanying drawings required for
describing the embodiments of this application or the background.

[0044] FIG. 1 is a schematic diagram of a communications system to which this application
is applicable;

[0045] FIG. 2ais a schematic diagram of sending of downlink signals;

[0046] FIG. 2b is a schematic diagram of random access signal receiving performed through
time division;

[0047] FIG. 3 is a schematic diagram of an interaction process of a commumications method
according to an embodiment of this application;

[0048] FIG. 4a to FIG. 4e arc schematic diagrams of association between a random access
occasion and a synchronization signal block or a synchronization signal block group in an example
of this application;

[0049] FIG. 5 is a schematic diagram of an interaction process of another communications
method according to an embodiment of this application;

[0050] FIG. 6 is a schematic diagram of an indication of an actually transmitted
synchronization signal block or synchronization signal block group;

[0051] FIG. 7 is a schematic structural diagram of a communications apparatus according to
an embodiment of this application;

[0052] FIG. 8 is a schematic structural diagram of another communications apparatus
according to an embodiment of this application;

[0053] FIG. 9 is a schematic structural diagram of still another communications apparatus
according to an embodiment of this application;

[0054] FIG. 10 1s a schematic structural diagram of yet another communications apparatus
according to an embodiment of this application;

[0055] FIG. 11 is a schematic structural diagram of hardware of a communications apparatus
according to an embodiment of this application; and

[0056] FIG. 12 is a schematic structural diagram of hardware of another communications

apparatus according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0057] The following describes embodiments of this application with reference to the
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accompanying drawings in the embodiments of this application.

[0058] As shown in a schematic diagram of a communications system in FIG. 1, a solution in
this application is applicable to the communications system. The communications system may
include at least one network device (only one network device is shown, for example, a gNB in the
figure) and one or more terminal devices connected to the network device (four UEs are shown in
the figure: UE1 to UE4).

[0059] The network device may be a device that can communicate with the terminal device.
The network device may be any device with a wireless sending and receiving function. The
network device includes but is not limited to a base station (for example, a NodeB, an evolved
NodeB eNodeB, a base station in a Sth generation (the fifth generation, 5G) communications
system, a base station or a network device in a future communications system, or an access node,
a wireless relay node, or a wireless backhaul node in a Wi-Fi system). Alternatively, the network
device may be a radio controller in a cloud radio access network (cloud radio access network,
CRAN) scenario. Alternatively, the network device may be a network device in a 5G network or
a network device in a future evolved network; or may be a wearable device, an in-vehicle device,
or the like. Alternatively, the network device may be a small cell, a transmission node
(transmission reception point, TRP), or the like. Certainly, this application is not limited thereto.
[0060] The terminal device is a device with a wireless sending and receiving function. The
terminal device may be deployed on land and includes an indoor or outdoor device, a hand-held
device, a wearable device, or an in-vehicle device, may be deployed on a water surface (for
example, a ship), or may be deployed in the air (for example, an airplane, a balloon, or a satellite).
The terminal device may be a mobile phone (mobile phone), a tablet computer (Pad), a computer
having a wireless sending and receiving function, a virtual reality (Virtual Reality, VR) terminal
device, an augmented reality (Augmented Reality, AR) terminal device, a wireless terminal related
to industrial control (industrial control), a wireless terminal related to self driving (self driving), a
wireless terminal related to remote medical (remote medical), a wireless terminal related to a smart
grid (smart grid), a wireless terminal related to transportation safety (transportation safety), a
wireless terminal related to a smart city (smart city), a wireless terminal related to a smart home
(smart home), or the like. An application scenario is not limited in the embodiments of this
application. Sometimes, the terminal device may altemnatively be referred to as user equipment
(user equipment, UE), an access terminal device, a UE unit, a UE station, a mobile station, a
mobile console, a remote station, a remote terminal device, a mobile device, a UE terminal device,
a terminal device, a terminal (terminal), a wireless communications device, a UE agent, a UE

apparatus, or the like.
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[0061] It should be noted that the terms "system" and "network” may be used interchangeably
in the embodiments of this application. The term "a plurality of" means two or more than two. In
view of this, the term "a plurality of" may also be understood as "at least two" in the embodiments
of this application. The term "and/or" describes an association relationship for describing
associated objects and represents that three relationships may exist. For example, A and/or B may
represent the following three cases: Only A exists, both A and B exist, and only B exists. In
addition, the character "/" usually represents an "or" relationship between the associated objects
unless otherwise specified.

[0062] As shown in FIG. 1, a base station implements cell coverage by using a plurality of
beams. The base station needs a suitable beam direction to communicate with a terminal device,
for example, to receive a random access preamble signal or send a random access response. In a
downlink synchronization process, the terminal device may obtain a base station transmit beam
and a terminal receive beam for sending a downlink signal. In a sending and receiving process of
an uplink random access signal, the base station may obtain a signal sent in an uplink and a base
station receive beam. An association relationship exists between a downlink signal and a random
access resource/preamble o improve elliciency.

[0063] The embodiments of this application provide a communications method and apparatus.
A time-frequency location of a random access resource associated with each downlink
synchronization signal is indicated, so that a terminal device obtains, through downlink
synchronization, a time-frequency location for sending an uplink random access signal, to avoid
a blind attempt of the terminal device and a beam mismatch of a network device occurring when
the network device receives a random access signal, thereby improving efficiency.

[0064] FIG. 2a is a schematic diagram of sending of downlink signals. The downlink signals
arc sent in a time division manner. To be specific, different downlink signals are sent at different
times. For example, a downlink signal is a downlink synchronization signal block (SS/PBCH
block), and the synchronization signal block is identified by using a synchronization signal block
index SS/PBCH block index. The downlink signal may be one or more synchronization signal
blocks.

[0065] FIG. 2b is a schematic diagram of random access signal receiving performed through
time division. To be specific, random access signals (associated with different downlink signals)
are received at different times. Random access signals in a plurality of directions may be separately
received at a same time based on an implementation capability of a network device (for example,
the network device first uses antenna elements in an antenna array to receive signals in various

directions, and uses digital-domain beamforming to generate a plurality of receive beams and
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obtain signals in directions of the receive beams).

[0066] In this application, for ease of description, a random access resource or a random
access resource preamble is referred to as a "random access resource/preamble” for short. In other
words, the random access resource includes time and frequency resources used for random access
and a sct/subset of random access preambles on random access time and frequencies resources. A
random access occasion (RACH occasion/RACH transmission occasion/RACH
opportunity/RACH chance/PRACH occasion, RO for short) is time and frequency resources for
sending one random access preamble. A random access resource may be an RO, or one random
access preamble set on an RO, or a combination of a random access preamble and a timing. A
terminal device can send one random access preamble signal on this resource.

[0067] "Fixed" in this application means stipulated by a protocol or agreed on between a
network device and a terminal device.

[0068] An index in this application starts from 0, or may start from 1 in an actual situation.
When the index starts from 1, an index starting from 0 is automatically incremented by 1.

[0069] The RO resource in this application represents a time resource and a frequency
resource ol a random access timing.

[0070] A synchronization signal block (SS/PBCH block) in this application is referred to as
an SSB for short, and a synchronization signal block group (SS/PBCH block group) is referred to
as an SSB group for short. One SSB group includes one or more SSBs.

[0071] For ease of description, descriptions of a random access occasion (RO), a
synchronization signal block (SS/PBCH block or SSB), and a synchronization signal block group
(SS/PBCH block group, or SSB group) are intended to indicate onc or above, instead of a
limitation to only one, unless a quantity of random access occasions, a quantity of synchronization
signal blocks, or a quantity of synchronization signal block groups is otherwise explicitly
emphasized.

[0072] This application provides four methods for assigning a serial number for a
synchronization signal block (SS/PBCH block, SSB). The serial number may sometimes be
referred to as an index, used to identify the SSB.

[0073] In a first numbering method, all actually transmitted SSBs are numbered, without
differentiating between actually transmitted synchronization signal block groups (SS/PBCH block
group, SSB group for short). For example, 49 SSBs are actually transmitted, and the 49 SSBs are
numbered O to 48.

[0074] In a second numbering method, an actually transmitted SSB group and an SSB inside

the actually transmitted SSB group are separately numbered for expression. For example, 8 SSB
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groups are actually transmitted, and the 8 SSB groups are numbered 0 to 7. SSBs in each SSB
group also have serial numbers. For example, an SSB group has 8 SSBs, and the 8 SSBs are
numbered 0 to 7.

[0075] In a third numbering method, all possibly transmitted SSBs are numbered, without
differentiating between possibly transmitted SSB groups. For example, if 64 SSBs are possibly
transmitted, the SSBs are numbered 0 to 63.

[0076] In a fourth numbering method, a possibly transmitted SSB group and an SSB inside
the possibly transmitted SSB group are separately numbered for expression. For example, there
arc 9 SSB groups and the 9 SSB groups are numbered 0 to 8. SSBs in each possibly transmitted
SSB group also have serial numbers. For example, an SSB group has 9 SSBs, and the 9 SSBs are
numbered 0 to 8.

[0077] The foregoing synchronization signal block may be a synchronization signal block in
a half-frame for transmitting a synchronization signal block. It should be noted that, the
synchronization signal block or synchronization signal block group mentioned in this application
may be a possibly transmitted synchronization signal block or synchronization signal block group,
or may be an actually transmitted synchronization signal block or synchronization signal block
group. There may be onc or more possibly transmitted synchronization signal blocks or
synchronization signal block groups. There may be one or more actually transmitted
synchronization signal blocks or synchronization signal block groups.

[0078] Configuring information by a network device or a base station mentioned in this
application may be performed by using at least one of an MIB, remaining minimum system
information (remaining minimum system information, RMSI), system information block (system
information block, SIB)1, SIB2, downlink control information (downlink control information,
DCI), radio resource control (radio resource control, RRC) signaling, and a Media Access Control
control element (media access control-control element, MAC-CE).

[0079] A group, a sct, and a category mentioned in this application are different expressions
of a same concept.

[0080] A random access preamble group mentioned in this application may be a random
access preamble direct subset, or may mean the following: P random access preamble sequences
arc mapped to different synchronization signal blocks or mapped to different synchronization
signal block groups, and a quantity of groups thercof or a quantity of subsets thereof is related to
a quantity of synchronization signal blocks or related to a quantity of synchronization signal block
groups.

[0081] Mod indicates calculating a remainder, floor indicates rounding down to a nearest
16

Date Regue/Date Received 2020-10-01



10

15

20

25

30

iteger, and ceil indicates rounding up to a nearest integer.

[0082] Meanings of mapping and association are the same.

[0083] FIG. 3 is a schematic diagram of an interaction process of a commumications method
according to an embodiment of this application. The method may include the following steps:
[0084] S301: A network device sends synchronization signal block index information to a
terminal device. The terminal device obtains the synchronization signal block index information.
For example, the network device sends a synchronization signal block to the terminal device,
where the synchronization signal block index information is implicitly carried in the
synchronization signal block.

[0085] S302: The network device sends, to the terminal device, information used to indicate
an association relationship between a random access resource RO and a synchronization signal
block. The terminal device receives the indication information.

[0086] S303: The terminal device accesses the network device based on the information on an
RO corresponding to the synchronization signal block index information. The network device
receives a random access signal sent by the terminal device.

[0087] The network device sends a downlink signal (for example, the synchronization signal
block) to the terminal device to perform downlink synchronization. The synchronization signal
block index information is carried when the downlink signal is sent. The synchronization signal
block index information is used to identify the synchronization signal block, and for example, is
a serial number of the synchronization signal block, an index of the synchronization signal block,
or other information available for identifying the synchronization signal block. One
synchronization signal block includes one primary synchronization signal (primary
synchronization signal, PSS) symbol, one secondary synchronization signal (secondary
synchronization signal, SSS) symbol, and two physical broadcast channel (physical broadcast
channel, PBCH) symbols.

[0088] In addition, the network device further sends, to the terminal device, the information
used to indicatc an association relationship between a random access resource RO and a
synchronization signal block.

[0089] It should be noted that, the synchronization signal block index information and the
mformation indicating an association relationship may be sent by the network device at the same
time in one piece of configuration information, or may be separately sent by the network device.
The two steps described herein do not necessarily mean that they are sent separately.

[0090] The association relationship between an RO and a synchronization signal block is at

least one of the following:
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a quantity of synchronization signal blocks associated with one RO is at least 1/F, or
is P at most, where F is a quantity of ROs in frequency domain, and P is related to a quantity of
actually transmitted downlink synchronization signal blocks; and/or

N synchronization signal blocks or N synchronization signal block groups are
associated with one RO in frequency domain or are associated with all ROs in frequency domain;
and/or

the first RACH resources in every X RACH resource configuration periods Y are
associated with same synchronization signal blocks or synchronization signal block groups when
one random access resource configuration period is P, where P and X are integers and Y is equal
to P multiplied by X.

[0091] The association relationship between an RO and a synchronization signal block is
described in detail below.

[0092] The terminal device accesses the network device based on the association relationship
between an RO and a synchronization signal block on the RO cormresponding to the
synchronization signal block index information. For example, the terminal device sends a random
access signal to the network device, and the network device receives the random access signal
sent by the terminal device.

[0093] The network device knows a status of a random access receive beam corresponding to
a downlink signal/transmit beam coverage arca, and assigns a random access resource time-
frequency location for each downlink signal, so that the terminal device obtains, through downlink
synchronization, a time-frequency location for sending an uplink random access signal, to avoid
a blind attempt of the terminal device and a beam mismatch of the network device occurring when
the network device receives a random access signal, thereby improving efficiency.

[0094] Specifically, the association relationship between an RO and a synchronization signal
block is described below:

[0095] One association relationship is that a quantity of synchronization signal blocks
associated with one RO is at least 1/F, or is P at most, where F is a quantity of ROs in frequency
domain, and P is related to a quantity of actually transmitted synchronization signal blocks.
[0096] In this association relationship, the quantity of ROs in frequency domain and a quantity
of synchronization signal blocks or synchronization signal block groups associated with onec RO
are jointly configured.

[0097] In specific implementation, the quantity N of synchronization signal blocks associated
with one RO may be related to F. For example, the quantity N may be a multiple of 1/F; or the

quantity N may be 1/F, in other words, one synchronization signal block may be associated with
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all of F ROs; or the quantity N may be a fractional multiple of F. F is the quantity of ROs in
frequency domain, and a value of F may be 1, 2, 4, 6, or 8. The network device may define or
configure a minimum quantity of synchronization signal blocks associated with one RO as 1/F. A
value of N may also be defined based on F. For example, when F = 1, the value of N may be 1, 2,
3,4, ..., Y1, where Y1 is a maximum quantity of SS/PBCH blocks associated with one RO; when
F =2, the value of Nmay be 1/2, 1, 2, 3, 4, ..., Y1; when F = 4, the value of N may be 1/4, 1/2,
1,2,3,4, ..., Y1; when F = 6, the value of N may be 1/6, 1/3, 1/2, 1,2, 3,4, ..., Y1, when =8,
the valuc of Nmay be 1/8,1/4,1/2,1,2,3,4, ..., Y.

[0098] The value of N may also be related to a quantity of synchronization signal blocks
actually transmitted in a half-frame, for example, a factor of the quantity of actually transmitted
synchronization signal blocks.

[0099] Another association relationship is that N synchronization signal blocks or N
synchronization signal block groups are associated with one RO in frequency domain or are
associated with all ROs in frequency domain.

[0100] In specific implementation, the N synchronization signal blocks or synchronization
signal block groups may be associated with all of F ROs. F may be a value greater than or equal
to 1. A value of N may be some or all values of 1 to 8. When the value of N is some of the values,
the value of N may be 1, may be 1 or 2, may be 1, 2, or 3, or may be 1, 2, 3, or 4. The N
synchronization signal blocks or synchronization signal block groups may be associated with one
frequency division multiplexed RO, or may be associated with some frequency division
multiplexed ROs. The network device may instruct to associate the N synchronization signal
blocks or downlink synchronization signal block groups with all of the F ROs or with one RO in
frequency domain. The F ROs may be frequency division multiplexed ROs of a same time.
[0101] When a quantity N2 of actually transmitted synchronization signal blocks or
synchronization signal block groups is less than a quantity N, configured by the network device,
of synchronization signal blocks or synchronization signal block groups associated with one RO,
all of the N synchronization signal blocks or downlink synchronization signal block groups may
be associated with one corresponding RO. For example, if the quantity of actually transmitted
synchronization signal blocks is 5 and the quantity, configured by the network device, of
synchronization signal blocks associated with one RO is 8, all of the 5 synchronization signal
blocks are associated with the RO.

[0102] When a quantity N of actually transmitted synchronization signal blocks or
synchronization signal block groups cannot be exactly divided by a quantity M, configured by the

network device, of synchronization signal blocks or synchronization signal block groups
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associated with one RO, after a quantity of synchronization signal blocks or synchronization signal
block groups are associated with a corresponding to RO, where the quantity is an integer multiple
of the quantity M configured by the network device, a remaining synchronization signal block or
synchronization signal block group is associated with another one or more ROs. For example, it
is assumed that K1 = floor(N/M) and first K1xM of N synchronization signal blocks are associated
with K1 corresponding ROs; in this case, N-K1xM final remaining synchronization signal blocks
or synchronization signal block groups are associated with another one or more ROs, as shown in
FIG. 4a. Alternatively, last KI1xM of N synchronization signal blocks are associated with K1
corresponding ROs; in this case, N-KI1xM remaining synchronization signal blocks or
synchronization signal block groups are associated with another one or more ROs. Altematively,
a remaining synchronization signal block may be not associated, or synchronization signal blocks
or synchronization signal block groups may be cyclically associated with ROs, as shown in FIG.
4b. When F ROs are associated with one synchronization signal block, the F ROs may be F ROs
in one RO configuration period or F ROs in one RO association period. Alternatively, an averaging
method may be used. For example, a quantity, configured by the network device, of
synchronization signal blocks or synchronization signal block groups associated with one RO is
N2, a quantity of actually transmitted synchronization signal blocks or synchronization signal
block groups is M2, and a quantity of ROs that can be associated is K1; in this case, a quantity
M3 of actually transmitted synchronization signal blocks or synchronization signal block groups
that are associated with one RO may be M2/K1, where a value of M3 may be an average value
less than N2. For example, a maximum quantity of synchronization signal blocks or
synchronization signal block groups associated with one RO is 8, a quantity of actually transmitted
downlink synchronization signal blocks or synchronization signal block groups is 12, and 2 or 3
ROs may be associated. When 2 ROs are associated, a quantity of synchronization signal blocks
or synchronization signal block groups associated with each RO is 6.
[0103] Further, when the association relationship is that N synchronization signal blocks or N
synchronization signal block groups are associated with one RO in frequency domain or are
associated with all ROs in frequency domain, the method further includes:

receiving, by the terminal device, indication information from the network device,
where the indication information is used to indicate that the N synchronization signal blocks or
the N synchronization signal block groups are associated with one RO in frequency domain, or is
used to indicate that the N synchronization signal blocks or the N synchronization signal block
groups are associated with all the ROs in frequency domain.

[0104] Still another association relationship is that the first RACH resources in every X RACH
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resource configuration periods Y are associated with same synchronization signal blocks or
synchronization signal block groups when one random access resource configuration period is P,
where P and X are integers and Y is equal to P multiplied by X.

[0105] This method for associating a RACH resource with a synchronization signal block or
synchronization signal block group is a cyclic association method. A parameter X is set, and the
first RACH resources in X RACH resource configuration periods are associated with same
synchronization signal blocks. In other words, an association relationship in every X RACH
resource configuration period is re-calculated. The X RACH resource configuration period may
be referred to as one random access period. X may be fixed in a protocol, for example, may be
any valuein 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, and 16, for example, may be 1, 8, or 16.
X may be received from the network device or may be prestored. A quantity of random access
resources in one random access resource configuration period or one random access resource
association period is related to a quantity of downlink synchronization signal blocks or downlink
synchronization signal block groups. A value of X may be configured, and may be some or all
valuesin 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, and 16.

[0106] The random access resource association period may be understood as an amount of
time or a time width occupied by a random access resource associated with a synchronization
signal block, or a quantity of ROs associated with a sent downlink synchronization signal block.
The first RO is associated with the first sent synchronization signal block in each of different
association periods. Alternatively, the first random access resource is associated with the first sent
synchronization signal block in each of different time periods for association.

[0107] The random access resource configuration period is also referred to as a random access
configuration period, and is a time interval at which a random access resource repeatedly occurs,
or includes at least a time interval at which random access resources in one complete random
access resource association period repeatedly occur.

[0108] The X RACH resource configuration periods may also be fixed to Y ms. A value of Y
may be 10, 20, 40, 80, 160, 320, or 640. It should be noted that, the network device may pre-
configure a plurality of values of Y. In an actual application, the network device may select one of
the values of Y, or may dynamically configure one value of Y at a time. The value of X is
determined based on the RACH resource configuration period. For example, Y = 160, and the
RACH resource configuration period is 40 ms; in this case, X = 4. Y may be reccived from the
network device or may be prestored.

[0109] Altematively, the value of X or Y may be determined based on the quantity of actually

transmitted synchronization signal blocks or synchronization signal block groups and/or the
21

Date Regue/Date Received 2020-10-01



10

15

20

25

30

quantity of synchronization signal blocks or synchronization signal block groups associated with
one RO, and/or determined based on a quantity of random access resources in a RACH resource
configuration period. For example, a quantity of ROs in one RO period is 2, the quantity of
synchronization signal blocks or downlink synchronization signal block groups associated with
one RO is 3, and the quantity of actually transmitted synchronization signal blocks or
synchronization signal block groups is 8; in this case, a required valuc of X is 4. In addition, X
may also be a fixed value, for example, the value of X is 1, 2, 4, 8, or 16. In this way, a quantity
of remaining ROs in the system can be reduced. The value of X may be an integer multiple or a
fractional multiple of the quantity of actually transmitted synchronization signal blocks.

[0110] A quantity of RACH resources in the RACH resource configuration period may be
related to a quantity of synchronization signal blocks or synchronization signal block groups
actually transmitted in a half-frame. For example, if X is 1, an association period is 1. In this case,
the quantity of RACH resources in the RACH resource configuration period may be the same as
or may be an integer multiple or a fractional multiple of the quantity of actually transmitted
downlink synchronization signal blocks or synchronization signal block groups. When one RO is
associated with a plurality ol synchronization signal blocks or synchronization signal block groups,
the quantity of RACH resources in the RACH resource configuration period may be a fractional
multiple of the quantity of actually transmitted downlink synchronization signal blocks or
synchronization signal block groups. When a plurality of ROs are associated with one downlink
synchronization signal block or synchronization signal block group, the quantity of RACH
resources in the RACH resource configuration period may be an integer multiple of the quantity
of actually transmitted downlink synchronization signal blocks or synchronization signal block
groups. When association is performed one to one, the quantity of RACH resources in the RACH
resource configuration period may be the same as the quantity of actually transmitted downlink
synchronization signal blocks or synchronization signal block groups.

[0111] X or Y may alternatively be configured. For example, X may be some or all values
selected from 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, and 16, for example, may be a value
in 1,2, 4, 8 and 16. The value of Y may also be some or all values selected from 1, 2, 3, 4, 5, 6,
7,8,9,10, 11, 12, 13, 14, 15, and 16, for example, may be a value in 4, 8, and 16. The value of X
or Y may be configured in system information (such as SIB1 or SIB2 or RMSI), or may be
configured in a MAC-CE, DCI, a MIB, or RRC.

[0112] It is assumed that N is the quantity of synchronization signal blocks or synchronization
signal block groups associated with one RO, and Q is the quantity of actually transmitted or

possibly transmitted synchronization signal blocks or synchronization signal block groups. In this
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case, an index j of a synchronization signal block or synchronization signal block group associated
with an i RO is (ixN) mod Q to (ixN) mod Q+N—1. If j is greater than or equal to Q, j = j mod
Q. For example, N is 3 and Q is 8; in this case, indexes of synchronization signal blocks or
synchronization signal block groups associated with an RO with j =5 are 7, 8, and 9, and mod 8
may be 0 and mode 9 may be 1. When N =1, j =1 mod Q, as shown in 4c.

[0113] If quantitics of ROs associated with some synchronization signal blocks or
synchronization signal block groups are inconsistent because there is a remaining RO resource in
a random access period, last two ROs shown in FIG. 4c¢ are remaining ROs or redundant ROs.
[0114] In an implementation, a remaining RACH resource is considered as an invalid RACH
resource and may be not associated with any synchronization signal block or synchronization
signal block group. In other words, the terminal device may not send any random access preamble
on the random access resource. A remaining RO is explained as follows: For example, one random
access resource configuration period has 4 ROs, 3 periods are jointly configured, and there are 12
ROs in total. One RO is associated with one synchronization signal block and 5 synchronization
signal blocks are associated. In this case, two remaining ROs exist, and each RO is associated with
one synchronization signal block. The 12 ROs are sorted, and indexes of the ROs are 0 to 11. ROs
with indexes 0 and 5 are associated with an SSB with an index 0. ROs with indexes 1 and 6 are
associated with an SSB with an index 1. ROs with indexes 3 and 8 are associated with an SSB
with an index 3. ROs with indexes 4 and 9 are associated with an SSB with an index 4. ROs with
indexes 10 and 11 are remaining or redundant ROs.

[0115] In another implementation, a remaining RO or a redundant RO has a different
association relationship in every X RACH resource configuration periods or random access
periods. The association relationship may be that one or more remaining random access resources
are associated starting from the first synchronization signal block or synchronization signal block
group, as shown in FIG. 4d. Altematively, one or more remaining random access resources are
associated starting from the last synchronization signal block or synchronization signal block
group, or are associated with a next synchronization signal block of an end synchronization signal
block in previous X periods, or are associated with a next synchronization signal block group of
an end synchronization signal block group in previous X periods, as shown in FIG. 4e. For
example, there are L remaining ROs in each random access period, the quantity of actually
transmitted synchronization signal blocks or synchronization signal block groups is Q, and M is
the quantity of synchronization signal blocks or synchronization signal block groups associated
with one RO; in this case, an index j of a synchronization signal block or synchronization signal

block group associated with an i remaining RO in a random access period with an index m is
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((mxL+i1)xM) mod Q to ((mxL+i1)xM) mod Q+M—1. Repeated association may be sequentially
performed in different random access periods based on the foregoing relationship, for example,
starting from the first synchronization signal block or synchronization signal block group in an
odd-number period, starting from the last synchronization signal block or synchronization signal
block group in an even-number period or an odd-number period, or starting from the first
synchronization signal block or synchronization signal block group in an even-number period.
Any one or more of the foregoing three association relationships may be used in different X
periods.

[0116] Altematively, the following may be implicitly or explicitly configured, including
configured by the network device: "a quantity of ROs in frequency domain" and/or "a quantity of
synchronization signal blocks associated with one RO" and/or "N synchronization signal blocks
or N synchronization signal block groups are associated with only one RO in frequency domain
or are associated with all ROs in frequency domain". The sequence includes: ROs in one RACH
resource configuration period are associated with different synchronization signal blocks or
synchronization signal block groups or a same synchronization signal block or synchronization
signal block group according to a sequence of "frequency domain first and time domain later" or
"time domain first and frequency domain later".

[0117] The synchronization signal block or synchronization signal block group mentioned in
this application may be a synchronization signal block or synchronization signal block group in a
half-frame, and this is universal for all transport synchronization signal blocks. Altemnatively, the
synchronization signal block or synchronization signal block group mentioned in this application
may be a synchronization signal block or synchronization signal block group in one SS/PBCH
burst set.

[0118] In addition, the network device configures a quantity of synchronization signal blocks
or synchronization signal block groups associated with one RO as N, a quantity of actually
transmitted synchronization signal blocks as QIl, a quantity of actually transmitted
synchronization signal blocks in one actually transmitted synchronization signal block group as
Q2, and a quantity of actually transmitted synchronization signal block groups as Q3, where Q1,
Q2, and Q3 may be multiples of N. The terminal device may determine a value of N based on a
factor of any one or more values of Q1, Q2, and Q3. For example, if Q1 = 6, a value range of N
can only be 1, 2, 3, and 6. P is a factor of Q1, in other words, Q1 is a multiple of N. The network
device may set the value of N to some values of factors of any one or more values of Q1, Q2, and
Q3, for example, first H values, where H may be any value of 1,2, 3,4, 5, 6, 7, and 8. The first H

values may be first H smallest values in ascending order, or may be first H largest values in
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descending order. For example, if Q1 =24 and H =4, only four factors 1, 2, 3, and 4 are sclected.
For example, the network device configures the quantity of synchronization signal blocks or
synchronization signal block groups associated with one RO as N, and the value of N may be 3 or
4. When the quantity of actually transmitted synchronization signal blocks or synchronization
signal block groups is 6, N is 3; when the quantity of actually transmitted synchronization signal
blocks or synchronization signal block groups is 8, N is 4.

[0119] When the quantity of synchronization signal blocks associated with one RO is N, and
a quantity of contention-based or non-contention-based or all random access preambles in one RO
is N1, a quantity N2 of random access preambles associated with one SSB is no more than
floor(N1/N) or N1/N. A value of N1 may be any one or more values of 4, 8, 12, 16, 20, 24, 28, 32,
36, 40, 44, 48, 52, 56, 60, 64, 128, and 256. The terminal device does not desire that a quantity of
random access preambles that is configured by the network device is greater than floor(N1/N) or
NI/N. Alternatively, when a quantity of random access preambles that is configured by the
network device and that is received by the terminal device is greater than floor(N1/N) or N1/N, a
preamble is selected from no more than floor(N1/N) or N1/N preambles. A benefit is that different
random access preambles may be associated with diflerent synchronization signal blocks, and the
random access preambles associated with the different synchronization signal blocks do not
overlap each other. In this way, the network device can differentiate between terminal devices with
spatial domain parameters (beams) corresponding to different SS/PBCH blocks. The value of N
may be some or all values of 1,2, 3,4,5,6,7,8,9,10, 11, 12, 14, 15, 16, and 18. The network
device may configure a quantity of random access preambles associated with one SSB at a
granularity of 4 or 2 or 1. The granularity may be determined based on the quantity of
synchronization signal blocks associated with one RO. For example, when the quantity of
synchronization signal blocks associated with one RO is 1, the granularity is 4, or when the
quantity of synchronization signal blocks associated with one RO is greater than 1, the granularity
is2or 1.

[0120] The association relationship between an RO and a quantity of synchronization signal
blocks is determined above. After the association relationship between an RO and a quantity of
synchronization signal blocks or synchronization signal block groups is determined, indexes of
the RO and the synchronization signal block need to be associated. A specific association manner
is as follows:

[0121] The association relationship between an RO and a synchronization signal block may
be configured in a one-to-many, many-to-one, one-to-one, or many-to-many manner. When the

association relationship between a random access timing and a synchronization signal block is
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configured in the many-to-one manner, to be specific, when N random access preambles/timings
arc associated with one synchronization signal block, the N random access timings may be
frequency division multiplexed, to be specific, arranged at a same time but different frequencies;
or may meet time division multiplexed, to be specific, located on different time resources; or may
be both time division multiplexed (TDM) and frequency division multiplexed (FDM). A value of
Nmay be 1,2, 4, and 6, ormay be 1, 2, 4, and 8, or may be at least onc or four of 1,2, 3,4, 5, 6,
7,8,9, 10, 11, 12, 13, 14, 15, and 16. The quantity of synchronization signal blocks associated
with one random access timing may be 1, 2, or 4. Alternatively, one or two synchronization signal
block groups may be associated with one random access timing. Alternatively, all frequency
division multiplexed ROs may be associated with one synchronization signal block.

[0122] A quantity M of synchronization signal blocks associated with N (N > 1) ROs may be
atleastoneof 1,2, 3,4, 5,6, 7, and 8, for example, may be 1, 2, or 4. Alternatively, a quantity M
of synchronization signal block groups associated with N (N > 1) ROs may be at least one of 1, 2,
3,4,5,6,7, and 8, for example, may be 1 or 2.

[0123] When an association relationship of associating N ROs with M synchronization signal
blocks may be configured in the one-to-one manner, for example, an n RO may be configured to
associate with an m™® synchronization signal block, m may be equal to n, a value of m may be 0
to M—1, and a value of n may be 0 to N-1. Alternatively, one-to-many, many-to-many, or one-to-
one configuration may be performed. There may be five methods for one-to-many configuration.
[0124] In a first configuration method for associating M synchronization signal blocks with N
ROs, the M synchronization signal blocks are associated with each of the N ROs. For example, if
M =2 and N =2, a synchronization signal block with an index in {m, m+1} is associated with an
RO with an index n, and a downlink synchronization signal block with an index in {m, m+1} is
associated with an RO with an index n+1, where m and n are respectively multiples of M and N,
and m may be equal to n. For example, if M =2 and N = 2, a synchronization signal block with
an index in {m, ..., m+M-1} is associated with each RO with an index in {n, ..., n+N-1}, where
m and n are respectively multiples of M and N, and m may be equal to n. For example, a
synchronization signal block with an index i may be associated with an RO with an index j, where
floor(i/M) = floor(j/N), i may be equal to m, and j may be equal to n.

[0125] In a second configuration method, M synchronization signal blocks are associated with
corresponding ROs in N ROs, and each RO is associated with a different synchronization signal
block. For example, a synchronization signal block with an index i is associated with an RO with
an index j, where n =j mod N; m =1 mod M; m =n x M, or (i mod M) = (j mod N) x M; M may

be in a relationship with N, for example, a multiple relationship, and M may be a multiple of N
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obtained by multiplying Nby 1,2, 3,4,5,6,7, 8,9, or 10. For example, a synchronization signal
block with an index in {m, ..., m+M-1} is associated with an RO with an index n, where m =n x
M,ori=jx M.

[0126] In a third configuration method for associating M synchronization signal blocks with
N ROs, an RO with an index in {n, ..., n+N-1} is associated with each of the M synchronization
signal blocks, as shown in FIG. 4b. For example, an RO with an index in {n, ..., n+N-1} is
associated with a synchronization signal block with an index i, where i is any value in {m, ...,
m+M-1}. For example, a synchronization signal block with an index 1 is associated with an RO
with an index j, where floor(i/M) = floor(j/N). For example, if M =2 and N = 2, an RO with an
index in {n, n+1} is associated with a synchronization signal block with an index m, and an RO
with an index in {n, n+1} is associated with a synchronization signal block with an index m, where
m and n are respectively multiples of M and N, and m may be equal to n. For example, a
synchronization signal block with an index i is associated with an RO with an index j, where
floor(i/M) = floor(j/N).

[0127] In a fourth configuration method, N ROs are associated with corresponding
synchronization signal blocks, and each synchronization signal block is associated with a different
RO. An RO with an index in {n, n+1}, {n, n+1, n+2}, {n, n+1, n+2, n+3}, or {n, n+1, n+2, n+3,
n+4, n+5} is associated with a synchronization signal block with an index m, where in this case,
misan evennumber,n=m x 2, n=m x4, n=m x 3, or n =m x 6. For example, an RO with an
index in {n, ..., n+N-1} is associated with a synchronization signal block with an index m, where
n =m x N. For example, a synchronization signal block with an index 1 is associated with an RO
with an index j, where j =1 x N.

[0128] In a fifth configuration method, M synchronization signal blocks are associated with
N ROs through repeated association or puncturing ("punctured" has a same meaning as "released”,
"deleted", "unused”, "not transmitted", "not associated”, and "not corresponding”, or the terminal
device does not send a random access preamble on the punctured RO): An index relationship of
an index n of an RO associated with a synchronization signal block with an index m is: m mod M
= (n mod N) mod M.

[0129] Values of M and N each may be any valuc of 1, 2, 3,4, 5,6, 7, 8,10, 12, 14, and 16.
The value of N may be set based on a quantity of frequency division multiplexed ROs. For
example, the value of N is a factor of the quantity of frequency division multiplexed ROs or is the
quantity of frequency division multiplexed ROs. The value of M may be a factor of a quantity of
actually transmitted synchronization signal blocks, or may be a configured value. The value of M

is related to the value of N. The two values may be in a multiple relationship, or one value may
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be less than the other value.

[0130] There are five configuration methods for associating a plurality of ROs with one or
more synchronization signal block groups. In a first configuration method for associating M
synchronization signal block groups with N ROs, the M synchronization signal block groups are
associated with each of the N ROs. For example, if M = 2 and N = 2, a synchronization signal
block group with an index in {m, m+1} is associated with an RO with an index n, and a
synchronization signal block group with an index in {m, m+1} is associated with an RO with an
index n+1, where m and n are respectively multiples of M and N, and m may be equal to n. For
example, if M =2 and N =2, a synchronization signal block group with an index in {m, ..., m+M—
1} is associated with each RO with an index in {n, ..., n+N-1}, where m and n are respectively
multiples of M and N, and m may be equal to n. For example, a synchronization signal block
group with an index 1 is associated with an RO with an index j, where floor(i/M) = floor(j/N).
[0131] In a second configuration method, M synchronization signal block groups are
associated with corresponding ROs in N ROs, and each RO is associated with a different
synchronization signal block group. For example, a synchronization signal block group with an
index i is associated with an RO with an index j, where n =j mod N; m =i mod M; m=n x M, or
(i mod M) = (j mod N)xM; M may be in a relationship with N, for example, a multiple relationship,
and M may be a multiple of N obtained by multiplying N by 1,2, 3,4, 5,6, 7,8, 9, or 10. For
example, a synchronization signal block group with an index in {m, ..., m+*M-1} is associated
with an RO with an index n, where m=n x M, ori=j x M.

[0132] In a third configuration method for associating M synchronization signal block groups
with N ROs, an RO with an index in {n, ..., ntN-1} is associated with each of the M
synchronization signal block groups, as shown in FIG. 1. For example, an RO with an index in
{n, ..., n+N-1} is associated with a synchronization signal block group with an index i, where 1
is any value in {m, ..., m*+*M-1}. For example, a synchronization signal block group with an index
1 is associated with an RO with an index j, where floor(i/M) = floor(j/N). For example, if M =2
and N = 2, an RO with an index in {n, n+1} is associated with a synchronization signal block
group with an index m, and an RO with an index in {n, n+1} is associated with a synchronization
signal block group with an index m, where m and n are respectively multiples of M and N, and m
may be equal to n. For example, a synchronization signal block group with an index i is associated
with an RO with an index j, where floor(i/M) = floor(j/N).

[0133] In a fourth configuration method, N ROs are associated with corresponding
synchronization signal block groups, and each synchronization signal block group is associated

with a different RO. An RO with an index in {n, n+1}, {n, n+1, n+2}, {n, n+1, n+2, n+3}, or {n,
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n+1, n+2, n+3, n+4, n+5} is associated with a synchronization signal block group with an index
m, where in this case, m is an even number,n=mx 2, n=mx4,n=m x 3, orn =m x 6. For
example, an RO with an index in {n, ..., n+N-1} is associated with an RO with an index m, where
n =m x N. For example, a synchronization signal block group with an index i is associated with
an RO with an index j, where j =1 x N.

[0134] In a fifth configuration method, M synchronization signal block groups are associated
with N ROs through repeated association or puncturing ("punctured" has a same meaning as
"released", "deleted"”, "unused"”, "not transmitted"”, "not associated”, and "not corresponding”): An
index relationship of an index n of an RO associated with a synchronization signal block group
with an index m is: m mod M = (n mod N) mod M.

[0135] Values of M and N each may be any valuc of 1, 2, 3,4, 5,6, 7, 8,10, 12, 14, and 16.

The network device may configure these parameters based on any combination of the foregoing

methods or by using an indexing method. Table 1 is a table of one configuration. Table 2 is a table
of another configuration. The value of M may be some or all values of 1,2, 4, 6, and 8, for example,
may be 1,2,4,and 6, or 1,2, 4, and 8. The value of N may be 1, 2, and 4. The value of N may be

set based on a quantity of frequency division multiplexed ROs. For example, the value of N is a
factor of the quantity of frequency division multiplexed ROs or is the quantity of frequency

division multiplexed ROs. The value of M may be a factor of a quantity of actually transmitted
synchronization signal blocks, or may be a configured value. The value of M is related to the value
of N.

[0136] It should be noted that, an index n of an RO may be an index of an RO in one
association period (time period for association), or may be an index of an RO in X RACH resource
configuration periods, or may be an index of an RO in one RACH resource configuration period,

and may be collectively referred to as an index of an RO in a period. The index n has a plurality

of forms. A first form is a direct index n, and a value of n may be 0, 1, 2, 3, and 4. The index n is

related to an RO count in a period, and is unrelated to another parameter. If there are 8 ROs in a
period, the value of the index n is 0 to 7. In a second value setting method, the value of n is related
to an RO location, and may be calculated by using the RO location, including a frequency location

and a time-domain location. For example, one indexing method is n = (s id, t id, f id,

_ul_carrier_id), and another index calculation methodisn=1f(s_id,t id, f id, ul carrier id) mod

B, where B is a quantity of ROs in a period. f(s_id, t id, f id, ul camrier id) indicates that n is

related to at feast one parameter in s _id, t id, f id, and ul carrier id. For example, a calculation

method is f(s_id,t id, f id, ul carrier id)=1+s id+14xt id+14x X xf id+14x X xY x

ul_carrier id, where s_id is a PRACH start symbol; t id is a PRACH timeslot symbol; f idis a
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PRACH frequency-domain location, and a value of f id is greater than or equal to 0 and less than
or equal to Y; ul_carrier id is an uplink carrier index of a PRACH message 1; X is a maximum
quantity of time-domain RACH resources; and Y is a maximum value of a frequency-domain
RACH resource. This index may also be an index of a frequency division multiplexed RO.
[0137] n may altemnatively be rclated to a quantity of synchronization signal blocks or
synchronization signal block groups in a half-frame, or related to a quantity of synchronization
signal blocks or a synchronization signal block groups associated with one RO, or related to a
quantity M3 of random access resources in one random access resource configuration period or
one random access resource association period. For example, n = n2 mod M2, where n2 is an
index of an RO in a period, and M2 may be the quantity of synchronization signal blocks in a half-
frame. For example, n =n2 x M1, where M1 indicates a quantity of synchronization signal blocks
or synchronization signal block groups associated with one RO. In an association relationship, an
index of a synchronization signal block associated with an n2® RO is (n2xM1) mod M2 to
(m2x(M1+1)-1) mod M2. For example, n =n2 + 1 x M3 orn = (n2 + i x M3) x M1, where i
indicates an index of a random access resource configuration period or a random access resource
association period in a random access period. In an association relationship, an index of a
synchronization signal block associated with the n2® RO is n mod M2 to (n+M1-1) mod M2. K
indicates a quantity of synchronization signal blocks in one synchronization signal block group.
When an RO is associated with a synchronization signal block group, an index of the
synchronization signal block group may be used to represent an index m of an SS block, or m may
be used to represent k, where k = floor(m/K). g indicates a synchronization signal block group.
For example, 1g indicates one group and 2g indicates two groups.

[0138] The network device may configure these parameters based on any combination of the
foregoing methods or by using an indexing method. Table 1 is a table of one configuration. Table
2 is a table of another configuration. The network device may select some or all configured values
or some or all rules in the tables for configuration. Example in Table 1 and Table 2 provides
examples of Rule and Quantity association. The network device may perform configuration based
on Rule and Quantity association, or Example, or Rule or Quantity association, or Version, or

Version and Example.
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Table 1 Configuration table of an association relationship between a synchronization signal

block or a synchronization signal block group and an RO

Date Regue/Date Received 2020-10-01

Index | ngo | nssp Rule astlol?:Iil;an Version Example
_ Mapped to the only one
0 1 1 m=n 1tol 0 FDMed RO, m =n
Mapped to the only one
1 1 2 n = floor(m/2) lto2 0 FDMed RO, n =
floor(m/2)
Mapped to the only one
2 1 4 n = floor(m/4) lto4 0 FDMed RO, n =
floor(m/4)
1 _ Mapped to the only one
3 V| group n=k lolg O | FDMed RO, n =k
5 Mapped to the only one
4 1 oups | BT floor(k/2) 1to2g 0 FDMed RO, n =
group floor(k/2)
One SSB mapped to all
5 2 1 m = floor(n/2) 2to 1 0 the FDMed ROs, m =
floor(n/2)
6 2 1 m=n 1to1 1 i%]?" Ij:RI?"’ SSB1 =
_ {SSBo, SSB1} = ROq,
7 2 2 ﬂgor(;z‘/jz))_ 2102 0 {SSBy, SSB1} © RO,
00 floor(m/2) = floor(n/2)
{SSBo, SSB1} = ROq,
8 2 2 n = floor(m/2) 1to2 1 {SSB», SSB3} 2 RO1n=
floor(m/2)
{SSBa, ..., SSBs3} 2>
floor(m/4) = ROy, {SSBy, ..., SSB3}
O N floor(n/2) 2tod O | > ROy, floor(m/4) =
floor(n/2)
_ {SSBs in group 0} =
1 k= floor(n/2) ROy, {SSBs in group 0}
10 2 or floor(m/K) 2to 1g 0 _
group ~ floor(n/2) - ROy, k=floor(n/2) or
floor(m/K) = floor(n/2)
{SSBs in group 0} =
1 k=nor ROy, {SSBs in group 1}
1 2 group | floor(m/K)=n lolg 1 2> RO, k=nor
floor(m/K) =n
31




12

groups

floor(k/2) =
floor(n/2) or
floor(m/(2 x
K)) =
floor(n/2)

2102g

{SSBs in group 0, SSBs
in group 1} = RO,
floor(k/2) = floor(n/2)
{SSBs in group 0, SSBs
in group 1} = ROy,
floor(m/(2 x K)) =
floor(n/2)

13

groups

n = floor(k/2)
orn=
floor(m/(2 x
K)

1to2g

{SSBs in group 0, SSBs
in group 1} = ROy, n =
floor(k/2) or

{SSBs in group 2, SSBs
in group 3} = ROy, n=
floor(m/(2 x K))

14

m = floor(n/4)

4t01

One SSB mapped to all
the FDMed ROs, m =
floor(n/4)

15

lTtol

SSBo =2 ROo, SSB1 2
RO1, SSB; 2 RO, SSB;
2 RO;, m=n

16

floor(m/2) =
floor(n/4)

4102

{SSBo, SSB1} = RO,
{SSBo, SSB1} 2 RO,
{SSBo, SSB1} 2 RO»,
{SSBo, SSB1} = RO;3,
floor(m/2) = floor(n/4)

17

floor(m/2) =n
mod 4 or
floor(m/2) =n

1to2

{SSBo, SSB1} = RO,
{SSB», SSB3} = RO,
{SSB4, SSBs} 2 RO»,
{SSB¢, SSB7} 2 RO:;3,
floor(m/2) = n mod 4 or
floor(m/2) =n

18

floor(m/4) =
floor(n/4)

4t04

{SSBa, ..., SSBs3} 2>
ROy, {SSBa, ..., SSB3}
- RO, floor(m/4) =
floor(n/4)

{SSBy, ..., SSB3} 2>
ROy, {SSB,, ..., SSB3}
-2 RO;

19

group

k =floor(n/4)

410 1g

{SSBs in group 0} =
ROy, {SSBs in group 0}
- ROy, k = floor(n/4)
{SSBs in group 0} =
RO, {SSBs in group 0}
-2 RO;
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20

group

l1tolIg

{SSBs in group 0} =
RO, {SSBs in group 1}
9 ROl, k =n

{SSBs in group 2} =2
RO, {SSBs in group 3}
-2 RO;

21

groups

floor(n/4) =
floor(k/2)

410 2g

{SSBs in group 0, SSBs
in group 1} = RO,
floor(n/4) = floor(k/2)
{SSBs in group 0, SSBs
in group 1} = RO
{SSBs in group 0, SSBs
in group 1} 2 RO2
{SSBs in group 0, SSBs
in group 1} 2 RO3

22

groups

n = floor(k/2)
ornmod 4 =
floor(k/2)

110 2¢g

{SSBs in group 0, SSBs
in group 1} = ROy, n =
floor(k/2) orn mod 4 =
floor(k/2)

{SSBs in group 2, SSBs
in group 3} 2 ROy
{SSBs in group 4, SSBs
in group 5} = RO3
{SSBs in group 6, SSBs
in group 7} = RO4

23

m = floor(n/6)

6tol

One SSB mapped to all
the FDMed ROs, m =
floor(n/6)

24

lTtol

SSBy 2 RO, ..., SSBs
2> ROs, m=n

25

Moor(m/2) =
floor(n/6)

6to2

{SSBo, SSB1} =

RO, ..., {SSBo, SSB1}
- RO:s, floor(m/2) =
floor(n/6)

26

floor(m/2) =n
mod 6 or
floor(m/2) =n

1to2

{SSBo, SSB1} =2

RO., ..., {SSBio, SSB11}
- ROy, floor(m/2) =n
mod 6 or floor(m/2) =n

27

floor(m/4) =
floor(n/6)

6to4

{SSBa, ..., SSBs3} 2>
ROy, ..., {SSBy, ...,
SSB;3} = ROs, floor(m/4)
= floor(n/6)
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{SSBs in group 0} =
28 6 ou k =floor(n/6) 6to g 0 RO.,, ..., {SSBs in group
group 0} = ROs, k = floor(n/6)

{SSBs in group 0} =
29 6 k 6to g 1 RO, ..., {SSBs in group
group 5} > ROs,k=n

I
=

{SSBs in group 0, SSBs
in group 1} = RO, ..
610 2¢g 0 floor(n/6) = floor(k/2)
{SSBs in group 0, SSBs
in group 1} = ROs

-2

2 floor(n/6) =

30 6 groups floor(k/2)

31 NA NA NA NA

Table 2 Configuration table of an association relationship between a synchronization signal

block or a synchronization signal block group and an RO

Index | ngo | ngsp Rule astlol?:Iil;ti;Zn Version Example
o | 1| 1 m=n 1to1 0 ygﬁfggﬁ‘ghe only one
1 | 1| 2 | n=floor(m/2) 1t02 0 ygﬁf:cfl;‘ghe only one
2 1| 4 n = floor(m/4) 1to 4 0 ygﬁfgﬁoome only onc
3 1 All 0 glgﬁaeeél 1t{oothe only one
4 |NA| NA NA |NA
5 2 1 m = floor(n/2) 2101 0 gg%%ﬁ;ggopid toall
6 2 | 1 m=n 1to1 1 i%]?" 7 ROu, SSB: =
e ] e | e | e | 0 [Simisne
8 2 2 n = floor(m/2) 1t02 1 gggz Sggg z Eg‘l”
o |2 4| Tewd | 29% | 0| iSshe 7s3RO,
10 2 4 k = floor(n/2) or 210 1g 1 {SSBy, ..., SSB3} = RO,,
34
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floor(m/K) = {SSBs, ..., SSB7} 2 ROy,
floor(n/2) for > 4 SSBs
k=nor {SSBa, ..., SSB7} =2 RO,
11 2 All _ 1tolg 0 {SSBy, ..., SSB7} 2 RO,
floor(m/K) =n for > 4 SSBs
floor(k/2) =
ﬂggrr(( n/2)) o {SSB,, ..., SSBs} 2 RO,
12 2 All _ 210 2¢g 1 {SSBs, ..., SSB7} = RO;,
floor(m/(2 x K)) = for > 4 SSBs
floor(n/2)
n = floor(k/2) orn
13| NA | NA | XKy | 2 | NA INA
_ One SSB mapped to all
14 4 1 m = floor(n/4) 4t01 0 the FDMed ROs
SSBo =2 ROy, SSB; 2
15 4 1 m=n 1tol 1 RO, SSB; 2 RO», SSB;
-2 RO;
ﬂ n/4 {SSB(), SSBl} 9 ROl,
1614 2 oor(n/4) 4102 O | {sSBy, SSB1} SRO:,
{SSBo, SSB1} 2 RO3
floor(m/2) = n {SSBy, SSB1} = ROy,
{SSB», SSB3} 2 RO,
17 4 2 mod 4 or 1to2 1
floor(m/2) = n {SSB4, SSBs} = RO,
{SSBs, SSB7} 2 ROs
{SSBq, ..., SSB3:} 2 ROy,
floor(m/4) = {SSBy, ..., SSB3} = RO
18 4 4 4104 0
floor(n/4) © {SSB, ..., SSB3} > RO,
{SSBy, ..., SSB3} = ROs
{SSBy, ..., SSB3} 2 ROy,
{SSB4, ..., SSB7} 2 RO
19 4 4 k = floor(n/4) 4to1g 1 {SSBy, ..., SSB3} = RO»,
{SSB4, ..., SSB7} 2 RO;,
for > 4 SSBs
{SSBy, ..., SSB7} =2
_ ROy, ..., {SSBy, ...,
20 4 All k=n ltolg 0 SSB/} = ROs, for > 4
SSBs
floor(n/4) =
21 | NA | NA Toor(ld2) 410 2g NA | NA
22 NA | NA | n= ﬂoor(k/2) orn 1to02g NA NA
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mod 4 =
floor(k/2)
_ One SSB mapped to all
23 6 1 m = floor(n/6) 6tol 0 the FDMed ROs
SSBo =2 ROy, ..., SSB3 2
ROs3, SSBy =2 RO, SSB1
24 6 1 m=n lTto1 1 - ROs, for < 4 SSBs
SSBo =2 RO, ..., SSBs 2
RO:s, for > 4 SSBs
floor(m/2) = {SSBo, SSB1} =2 RO, ...,
B 6] 2 floor(n/6) 602 O | {SSBy, SSB1} > ROs
{SSBo, SSB1} = RO, ...,
floor(m/2) =n {SSB4, SSBs} 2 RO»
26 6 2 mod 6 or 1to2 1 {SSBo, SSB1} = RO;, ...,
floor(m/2) =n {SSBs4, SSBs} = ROs, for
<4 8SBs
_ {SSBy, ..., SSB3} =2
27 | 6 | 4 ﬂﬁgﬁﬁ% 610 4 0 | RO, ..., {SSBo, ...,
SSB3} = ROs
{SSBa, ..., SSB3} =2 ROy,
{SSB4, ..., SSB7} 2 RO
_ {SSBa, ..., SSB3} 2 RO»,
28 6 4 k = floor(n/6) 6to lg 1 (SSB.. ..., SSB7} > RO;
{SSBa, ..., SSB3} 2 ROy,
{SSB4, ..., SSB7} 2 ROs
29-31 Reserved

[0139] In another implementation, the network device may separately configure the quantity
of frequency division multiplexed ROs (of a same time), for example, may configure values {F1,
F2, F3, F4}. For example, F1, F2, F3, and F4 are respectively 1, 2, 4, and 6; or may be configured
as 1,2, 4, and 8; ormay be 1, 2, 3, and 4; or may be some or all values of 1,2,3,4,5,6,7,8,9,
10, 11, 12, 13, 14, 15, and 16, for example, may be two, three, or four values thereof, for example,
may be 1 and 2, or 1 and 4, with remaining values reserved. The network device may also
separately configure the quantity N of synchronization signal blocks associated with one RO, and
may configure the value of N as 1/F, 2/F, 1/2,1,2,4,5,6,7, or 8, and 1 group, 2 groups, 3 groups,
4 groups, 5 groups, 6 groups, 7 groups, or 8 groups, where F is any value or a factor of any value
in {F1, F2, F3, F4}.

[0140] In an implementation, if a quantity of configured frequency division multiplexed ROs
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is F1, in this case, the quantity N of synchronization signal blocks (or synchronization signal block
groups) associated with one RO should be a factor of F1 or an integer that is not greater than the
quantity of actually transmitted synchronization signal blocks (or synchronization signal block
groups). The terminal device does not desire that the base station configures another value.
Altematively, if the base station configures another value, the terminal device sets N to a preset
value by default.

[0141] In an implementation, if a quantity of configured frequency division multiplexed ROs
is F2, in this case, the quantity N of synchronization signal blocks (or synchronization signal block
groups) associated with one RO should be a factor of F2 or an integer that is not greater than the
quantity of actually transmitted synchronization signal blocks (or synchronization signal block
groups). The terminal device does not desire that the base station configures another value.
Altematively, if the base station configures another value, the terminal device sets N to a preset
value by default.

[0142] In an implementation, if a quantity of configured frequency division multiplexed ROs
is F3, in this case, the quantity N of synchronization signal blocks (or synchronization signal block
groups) associated with one RO should be a factor of F3 or an integer that is not greater than the
quantity of actually transmitted synchronization signal blocks (or synchronization signal block
groups). The terminal device does not desire that the base station configures another value.
Alternatively, if the base station configures another value, the terminal device sets N to a preset
value by default.

[0143] In an implementation, if a quantity of configured frequency division multiplexed ROs
is F4, in this case, the quantity N of synchronization signal blocks (or synchronization signal block
groups) associated with one RO should be a factor of F4 or an integer that is not greater than the
quantity of actually transmitted synchronization signal blocks (or synchronization signal block
groups). The terminal device does not desire that the base station configures another value.
Altematively, if the base station configures another value, the terminal device sets N to a preset
value by default.

[0144] In another implementation, the network device may specify the maximum quantity of
synchronization signal blocks associated with one RO as 16 or 8. The network device may
configure a quantity of ROs based on both a quantity of synchronization signal blocks and a
quantity of synchronization signal block groups. In a configuration method, the quantity of
synchronization signal blocks that may be associated with one RO and the quantity of
synchronization signal block groups that may be associated with one RO each is 1/F, 1/2, 1,2, 3
or 4, 1 group, 2 groups, 3 or 4 groups, or all groups. The quantitics may be represented by using
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3 bits. The value 3 or 4 indicates that when a quantity of actually transmitted synchronization
signal blocks in one group is 3 or 6, a value is sct to 3; or when a quantity of actually transmitted
synchronization signal blocks or a quantity of actually transmitted synchronization signal blocks
in one group is 4 or 8, a value is set to 4. In a configuration method, the quantity of synchronization
signal blocks that may be associated with one RO and the quantity of synchronization signal block
groups that may be associated with one RO are 1/F, 1/2, 1, 2, 3, 4, or all. The quantities may be
represented by using 3 bits. In a configuration method, the quantity of synchronization signal
blocks that may be associated with one RO is classified into two types. A first type is many-to-
one, which indicates that the quantity of synchronization signal blocks associated with one RO is
a fractional value, to be specific, a plurality of synchronization signal blocks are associated with
one RO. The quantity of synchronization signal blocks associated with one RO may be 1/F, 1/2,
and 2/F, or may be 1/F and 1/2, or may be 1/F and 2/F, or may be 1/F. This part of configuration
may be related to a value of F. A second type is that one RO is associated with one or more
synchronization signal blocks, and is one-to-many and one-to-one. A value configured in the one-
to-many manner may be based on the quantity of actually transmitted synchronization signal
blocks or is related to a quantity of all synchronization signal blocks in one synchronization signal
block group. Values that may be configured include 1,2, 3,4, 5, 6, 7, and 8, where 5, 6, and 7 may
be configured together with 4 or 8. When 5, 6, and 7 arc configured together with 8, the quantity
of synchronization signal blocks that may be associated with one RO is one group or All. 3 and 4
may be configured together, or 3 and 4 may also be configured together with 5. In this case, the
values that may be configured are 1, 2, 4, and all, or 1, 2, 3, and all, or 1, 2, Z, and all, where Z
indicates 3 or 4, and is determined based on the quantity of actually transmitted synchronization
signal blocks. All indicates a total quantity of synchronization signal blocks and synchronization
signal block groups, or indicates the quantity of all synchronization signal blocks in one
synchronization signal block group. When one RO is associated with one or more synchronization
signal block groups, the network device may configure one RO to associate with N groups, where
avalueof Nmaybe 1,2, 3,4,5,6,7, or 8 During configuration, the network device may configure
N as 1 group or all groups, or configure N as 1 or 2, or configure N as 1 or (2 or 3). The network
device may configure all of the three types, or configure only the first two types.

[0145] The network device may alternatively jointly configure the quantity of synchronization
signal blocks associated with one RO and a quantity of random access preambles associated with
one synchronization signal block. In other words, a quantity of random access precambles
associated with one RO is configured based on the quantity of synchronization signal blocks

associated with one RO, as shown in Table 3, where NRO indicates a quantity of ROs, NSS
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indicates a quantity of SSs, and NP indicates the quantity of random access preambles associated
with one synchronization signal block. Altematively, some data in Table 3 may be jointly
configured. For example, when the quantity of random access preambles associated with one RO
is less than or equal to 4 or 1, a quantity of data bits for the quantity of random access preambles
associated with one synchronization signal block is 4. When the quantity of synchronization signal
blocks associated with one RO is greater than 4 or 1, it indicates that some data bits for the quantity
of random access preambles associated with one synchronization signal block may be used to

indicate the quantity of synchronization signal blocks associated with one RO.

Table 3 Joint configuration of the quantity of random access preambles associated with one

synchronization signal block and the quantity of synchronization signal blocks associated

with one RO
NRO-
NSS 1-1 2-1 F/2-1 F-1 1-2
4x(1-
NP 16) 4x(1-16) 4x(1-16) 4x(1-16) 2x(1-16)
NRO- 1-4 (1- 1-8(1-7, 1-6, 1-
NSS 3) 5) 1-10 1-12 1-14
NP 1-8 1-6 1-5 14 14

[0146] According to the communmications method provided in this embodiment of this
application, a time-frequency location of a random access resource associated with each downlink
synchronization signal is indicated, so that the terminal device obtains, through downlink
synchronization, a time-frequency location for sending an uplink random access signal, to avoid
a blind attempt of the terminal device and a beam mismatch of the network device occurring when
the network device receives a random access signal, thereby improving efficiency.

[0147] In a Long Term Evolution (long term evolution, LTE) communications system, when
a terminal device sends a random access signal, it is not considered whether a time-frequency
resource for sending the random access signal conflicts with a time-frequency resource for a
periodic or a semi-statically or statically configured uplink signal. When the terminal device sends
the periodic or the semi-statically or statically configured uplink signal, it is not considered
whether the time-frequency resource for sending the periodic or the semi-statically or statically
configured uplink signal conflicts with the time-frequency resource for random access. As a result,

the random access signal or the periodic or the semi-statically or statically configured uplink signal
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is interfered with, and signal receiving performance deteriorates.
[0148] Therefore, a problem of a time-frequency resource conflict occurring when the
foregoing uplink signal is sent needs to be considered.
[0149] The embodiments of this application provide another communications method and
apparatus, so that a terminal device sends an uplink signal based on time-frequency resource
indication information. In this way, a time-frequency resource conflict between uplink signals can
be avoided and signal receiving performance is improved.
[0150] FIG. 5 is a schematic diagram of an interaction process of another communications
method according to an embodiment of this application. The method may include the following
steps:
[0151] S501: Anetwork device sends first information and/or second information to a terminal
device. The terminal device receives the first information and/or the second information sent by
the network device. The first information 1s used to instruct to send a first uplink signal on a first
time-frequency resource; and/or the second information is used to instruct to send a second uplink
signal on a second time-frequency resource.
[0152] S502: The network device/terminal device [urther performs any step below:

when a third time-frequency resource in the first time-frequency resource indicated by
the first information is included in the second time-frequency resource indicated by the second
information, the terminal device sends the first uplink signal to the network device on a time-
frequency resource other than the third time-frequency resource in the first time-frequency
resource; and the network device receives the first uplink signal that is sent by the terminal device
on the time-frequency resource other than the third time-frequency resource in the first time-
frequency resource; or

when a fourth time-frequency resource in the second time-frequency resource
indicated by the second information is included in the first time-frequency resource indicated by
the first information, the terminal device sends the second uplink signal to the network device on
a time-frequency resource other than the fourth time-frequency resource in the second time-
frequency resource; and the network device receives the second uplink signal that is sent by the
terminal device on the time-frequency resource other than the fourth time-frequency resource in
the second time-frequency resource; or

when a third time-frequency resource in the first time-frequency resource indicated by
the first information overlaps a fourth time-frequency resource in the second time-frequency
resource indicated by the second information, the terminal device sends the first uplink signal to

the network device on the first time-frequency resource, and/or the terminal device sends the
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second uplink signal to the network device on the second time-frequency resource; and the
network device receives the first uplink signal that is sent by the terminal device on the first time-
frequency resource, and/or the network device receives the second uplink signal that is sent by the
terminal device on the second time-frequency resource.

[0153] In this embodiment, the first uplink signal is at least one of the following: a periodic
(periodic) signal, a semi-static (semi-static) signal, a semi-persistent (semi-persistent) signal, a
periodic sounding reference signal (sounding reference signal, SRS), a periodic demodulation
reference signal (demodulation reference signal, DMRS), a periodic physical uplink shared
channel (physical uplink shared channel, PUSCH) signal, a periodic physical uplink control
channel (physical uplink control channel, PUCCH) signal, and a dynamic (dynamic)
scheduling/configuration signal; and the second uplink signal is a random access signal. The first
uplink signal (that is, a periodic or a semi-statically or statically configured uplink signal) is
usually configured by the network device. Uplink signal sending time and frequency resource
information of the first uplink signal may be or may be not indicated by using a downlink control
channel. Alternatively, some information in uplink signal sending time and frequency resource
information of the [irst uplink signal may be indicated by using a downlink control channel, and
other time and frequency information is specified in advance by using RRC signaling, a MAC CE,
or a PDCCH order. The information specified in advance periodically occurs in terms of time. The
random access signal is used for uplink synchronization. A conflict between time-frequency
resources for sending the first uplink signal and the second uplink signal should be reduced at a
most extent or should not exist.

[0154] In practice, the first uplink signal usually occupies more time resources and/or
frequency (bandwidth) resources, and time and frequency locations of the second uplink signal
are cell-level configurations. As a result, an overlap or a partial overlap of time and frequency
resource locations between the first uplink signal and second uplink signal cannot be avoided. In
some cases, changing the time and frequency locations of the second uplink signal needs a
relatively long time or relatively high overheads. Therefore, scheduling the first uplink signal in
the time and frequency locations of the second uplink signal should be avoided as far as possible.
If an overlap or a partial overlap cannot be avoided, puncturing or not sending an overlapped part
of one of the signals is considered.

[0155] In this embodiment, before sending the first uplink signal and/or the second uplink
signal, the terminal device receives the first information and/or the second information sent by the
network device. The first information is used to instruct to send the first uplink signal on the first

time-frequency resource; and/or the second information is used to instruct to send the second
41

Date Regue/Date Received 2020-10-01



10

15

20

25

30

uplink signal on the second time-frequency resource. In other words, the network device indicates
a time-frequency resource for sending an uplink signal.
[0156] Specifically, S501 includes:

receiving, by the terminal device by using at least one type of the following information,
the first information and/or the second information sent by the network device, where the at least
one type of the following information includes: system information, radio resource control (radio
resource control, RRC) signaling, a downlink control channel, and a MAC CE.
[0157] After the terminal device receives the first information and/or the second information,
the following several implementations for sending the first uplink signal and/or the second uplink
signal are included based on specific cases:
[0158] In one implementation, when the third time-frequency resource in the first time-
frequency resource indicated by the first information is included in the second time-frequency
resource indicated by the second information, the terminal device sends the first uplink signal to
the network device on a time-frequency resource other than the third time-frequency resource in
the first time-frequency resource; and the network device receives the first uplink signal that is
sen! by the terminal device on the time-[requency resource other than the third time-{requency
resource in the first time-frequency resource. Specifically, a conflicting time-frequency resource
between the first time-frequency resource and the second time-frequency resource is the third
time-frequency resource. If the terminal device does not consider a time-frequency resource
conflict and directly sends the first uplink signal on the first time-frequency resource, because the
first time-frequency resource conflicts with the second time-frequency resource used for sending
the second uplink signal, signal receiving performance may be affected when the network device
receives the first uplink signal and/or the second uplink signal. Therefore, the terminal device
sends the first uplink signal to the network device on the time-frequency resource other than the
third time-frequency resource in the first time-frequency resource, and the network device
receives the first uplink signal that is sent by the terminal device on the time-frequency resource
other than the third time-frequency resource in the first time-frequency resource. To be specific,
the conflicting time-frequency resource is punctured, no signal is transmitted on this conflicting
time-frequency resource, and rate matching is calculated based on an actually transmitted time-
frequency resource. In this way, signal receiving performance of the first uplink signal and/or the
second uplink signal can be improved.
[0159] In another implementation, when the fourth time-frequency resource in the second
time-frequency resource indicated by the second information is included in the first time-

frequency resource indicated by the first information, the terminal device sends the second uplink
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signal to the network device on the time-frequency resource other than the fourth time-frequency
resource in the second time-frequency resource; and the network device receives the second uplink
signal that is sent by the terminal device on the time-frequency resource other than the fourth time-
frequency resource in the second time-frequency resource. Specifically, a conflicting time-
frequency resource between the second time-frequency resource and the first time-frequency
resource is the fourth time-frequency resource. If the terminal device does not consider a time-
frequency resource conflict and directly sends the second uplink signal on the second time-
frequency resource, because the second time-frequency resource conflicts with the first time-
frequency resource used for sending the first uplink signal, signal receiving performance may be
affected when the network device receives the first uplink signal and/or the second uplink signal.
Therefore, the terminal device sends the second uplink signal to the network device on the time-
frequency resource other than the fourth time-frequency resource in the second time-frequency
resource, and the network device recetves the second uplink signal that is sent by the terminal
device on the time-frequency resource other than the fourth time-frequency resource in the second
time-frequency resource. In this way, signal receiving performance of the first uplink signal and/or
the second uplink signal can be improved.

[0160] In still another implementation, when the third time-frequency resource in the first
time-frequency resource indicated by the first information overlaps the fourth time-frequency
resource in the second time-frequency resource indicated by the second information, the terminal
device sends the first uplink signal to the network device on the first time-frequency resource,
and/or the terminal device sends the second uplink signal to the network device on the second
time-frequency resource; and the network device receives the first uplink signal that is sent by the
terminal device on the first time-frequency resource, and/or the network device receives the
second uplink signal that is sent by the terminal device on the second time-frequency resource.
Specifically, an application scenario of this implementation is that the terminal device sends the
first uplink signal and/or the second uplink signal by using a first type of a transmission precoding
type. The transmission precoding type includes the first type and a second type. When the
transmission precoding type is the first type, the transmission precoding type is corresponding to
a single carrier, for example, DFTs-OFDM, and for another example, a linear filtering single
carrier. When the transmission precoding type is the second type, the transmission precoding type
is corresponding to a multicarrier, for example, OFDM. When the transmission precoding type of
the first type is used to send an uplink signal, a peak-to-average power ratio (peak-to-average
power ratio, PAPR) increases if no uplink signal is sent on a conflicting time-frequency resource.

Therefore, in this embodiment, for example, in the scenario (certainly, the scenario may
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alternatively be another scenario) in which the transmission precoding type of the first type is used
to send an uplink signal, when the third time-frequency resource in the first time-frequency
resource indicated by the first information overlaps the fourth time-frequency resource in the
second time-frequency resource indicated by the second information, avoiding signal interference
to the first uplink signal and the second uplink signal may be not considered, and the terminal
device sends the first uplink signal on the first time-frequency resource and/or sends the second
uplink signal on the second time-frequency resource. The network device receives the first uplink
signal that is sent by the terminal device on the first time-frequency resource, and/or the network
device receives the second uplink signal that is sent by the terminal device on the second time-
frequency resource.

[0161] It should be noted that, a same terminal device may send the first uplink signal and the
second uplink signal at a same time, or may send either of the first uplink signal and the second
uplink signal at a time, in other words, send the first uplink signal and the second uplink signal at
different times. When there are a plurality of terminal devices on the network and a time-frequency
resource of one uplink signal may be shared by the plurality of terminal devicess, for example, a
time-(requency resource of the second uplink signal is shared and is a random access signal, in
this case, the plurality of terminal devices send different uplink signals, for example, a terminal
device 1 sends the first uplink signal and a terminal device 2 sends the second uplink signal. In
this case, the terminal device 1 may send the first uplink signal in a manner described in any of
the foregoing embodiments, and the terminal device 2 may send the second uplink signal in a
manner described in any of the foregoing embodiments. The network device receives a
corresponding uplink signal in a corresponding manner. To be specific, if the terminal devicel
sends no signal on a location of the third time-frequency resource that is overlaped with the time-
frequency resource of the first uplink signal and the time-frequency resource of the second uplink
signal, the network device needs to perform rate matching for the location of the third time-
frequency resource when receiving the first uplink signal from the terminal device 1. Similarly, if
the terminal device 2 sends no signal on a location of the fourth time-frequency resource that is
common to the time-frequency resource of the second uplink signal and the time-frequency
resource of the first uplink signal, the network device needs to perform rate matching for the
location of the fourth time-frequency resource when receiving the second uplink signal from the
terminal device 2.

[0162] Certainly, the network device may further indicate whether avoiding signal
interference to the first uplink signal and the second uplink signal is considered and whether to

send an uplink signal on a conflicting time-frequency resource. Therefore, further, the method
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further includes:

sending, by the network device, third information to the terminal device; and receiving,
by the terminal device, the third information, where the third information includes an uplink signal
transmission precoding type, and the uplink signal transmission precoding type includes a first
type and a second type; and

sending, by the terminal device, an uplink signal to the network device based on the
first information, the second information, and the third information; and receiving, by the network
device, the uplink signal.
[0163] In other words, in this implementation, the network device sends the third information,
to indicate to the terminal device a transmission precoding type for sending an uplink signal.
[0164] Furthermore, the network device/terminal device further executes any step below:

when the uplink signal transmission precoding type is the first type, and/or the third
time-frequency resource in the first time-frequency resource indicated by the first information
overlaps the fourth time-frequency resource in the second time-frequency resource indicated by
the second information, the terminal device sends the first uplink signal to the network device on
the [irst time-{requency resource, and/or the terminal device sends the second uplink signal to the
network device on the second time-frequency resource; and the network device receives the first
uplink signal that is sent by the terminal device on the first time-frequency resource, and/or the
network device receives the second uplink signal that is sent by the terminal device on the second
time-frequency resource; or

when the uplink signal transmission precoding type is the second type, and the third
time-frequency resource in the first time-frequency resource indicated by the first information is
included in the second time-frequency resource indicated by the second information, the terminal
device sends the first uplink signal to the network device on a time-frequency resource other than
the third time-frequency resource in the first time-frequency resource; and the network device
receives the first uplink signal that is sent by the terminal device on the time-frequency resource
other than the third time-frequency resource in the first time-frequency resource; or

when the uplink signal transmission precoding type is the second type, and the fourth
time-frequency resource in the second time-frequency resource indicated by the second
mformation is included in the first time-frequency resource indicated by the first information, the
terminal device sends the second uplink signal to the network device on a time-frequency resource
other than the fourth time-frequency resource in the second time-frequency resource; and the
network device receives the second uplink signal that is sent by the terminal device on the time-

frequency resource other than the fourth time-frequency resource in the second time-frequency
45

Date Regue/Date Received 2020-10-01



10

15

20

25

30

resource.

[0165] In specific implementation, if the uplink signal transmission precoding type indicated
by the network device is the first type, it is considered that the third time-frequency resource in
the first time-frequency resource indicated by the first information overlaps the fourth time-
frequency resource in the second time-frequency resource indicated by the second information,
the terminal device does not avoid signal interference to the first uplink signal and the second
uplink signal and directly sends the first uplink signal on the first time-frequency resource and/or
sends the second uplink signal on the second time-frequency resource. Alternatively, the terminal
device may not consider the uplink signal transmission precoding type. For example, in another
scenario in which avoiding signal interference may be not considered, the terminal device directly
sends the first uplink signal on the first time-frequency resource and/or sends the second uplink
signal on the second time-frequency resource.

[0166] If the uplink signal transmission precoding type is the second type, the terminal device
needs to consider a time-frequency resource conflict or signal interference between the first uplink
signal and the second uplink signal. To be specific, the terminal device sends the first uplink signal
to the network device on a time-{requency resource other than the third time-{requency resource
in the first time-frequency resource, and the network device receives the first uplink signal that is
sent by the terminal device on the time-frequency resource other than the third time-frequency
resource in the first time-frequency resource; and the terminal device sends the second uplink
signal to the network device on a time-frequency resource other than the fourth time-frequency
resource in the second time-frequency resource, and the network device receives the second uplink
signal that is sent by the terminal device on the time-frequency resource other than the fourth time-
frequency resource in the second time-frequency resource.

[0167] In this way, PAPR performance of transmission precoding of the first type is not
affected, and impact on PAPR performance of transmission precoding of the second type is little.
In addition, signal receiving performance is improved because no uplink signal is sent on a
conflicting time-frequency resource.

[0168] Altematively, the network device may further indicate whether to send the first uplink
signal and/or the second uplink signal on a conflicting time-frequency resource, that is, indicate
to the terminal device whether to perform a step in S502 or which step in S502 needs to be
performed. In specific implementation, the network device may indicate, to the terminal device in
system information, an RRC message, a MAC CE, a PDCCH, a control channel for scheduling a
random access response (msg2), or a random access response (random access response, RAR)

carried in msg2, whether to send the first uplink signal and/or the second uplink signal on a
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conflicting time-frequency resource. For example, the indication may be 1-bit information, where
"1" indicates that sending an uplink signal on a conflicting time-frequency resource is avoided (or
"1" indicates that sending an uplink signal on a conflicting time-frequency resource is avoided
when the transmission precoding type is the second type, that is, OFDM), and "0" indicates that
sending an uplink signal on a conflicting time-frequency resource does not need to be avoided.
Altematively, conversely, "0" indicates that sending an uplink signal on a conflicting time-
frequency resource is avoided (or "0" indicates that sending an uplink signal on a conflicting time-
frequency resource is avoided when the transmission precoding type is the second type, that is,
OFDM), and "1" indicates that sending an uplink signal on a conflicting time-frequency resource
does not need to be avoided. The foregoing system information may include system information
of physical broadcast channel (physical broadcast channel, PBCH) transmission, or system
information of other channel transmission, or system information of user-request-based
transmission. The RAR carried in the foregoing msg2 may be included in a MAC header or a
MAC CE.

[0169] According to the communmications method provided in this embodiment of this
application, the terminal device sends an uplink signal based on time-frequency resource
indication information. In this way, a time-frequency resource conflict between uplink signals can
be avoided and signal receiving performance is improved. Specifically, the terminal device
determines a location of a random access time-frequency resource based on the indication
information. When sending an uplink signal, if a time-frequency resource of the uplink signal
conflicts with a random access time-frequency resource, the terminal does not send the uplink
signal on a time-frequency resource of the random access resource. Correspondingly, when
receiving an uplink signal, the network device needs to perform rate matching based on a random
access resource time-frequency location of the uplink signal and a time-frequency resource
location of a random access resource.

[0170] In another embodiment, a current protocol supports transmission of up to 4, 8, or 64
synchronization signal blocks based on different frequency bands. In an actual system, the network
device possibly transmits less than 4, 8, or 64 synchronization signal blocks. Therefore, the prior
art supports the network device in notifying the terminal device of actually transmitted
synchronization signal blocks, so that the terminal device performs a function such as downlink
data rate matching, that is, these indicated transmitted synchronization signal blocks are staggered.
For example, as shown in FIG. 6, in NR, a specific time location of an actually transmitted
synchronization signal block is indicated by using RMSI bit mapping (also referred to as bitmap,

bitmap) information. For a frequency band greater than 6 GHz, there are up to 64 synchronization
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signal blocks in one SS burst set. The 64 synchronization signal blocks are divided into a
maximum of 8 groups, and 8-bit information is used to indicate whether the synchronization signal
block groups are transmitted. Each group has a maximum of 8 synchronization signal blocks, and
uses 8-bit information to indicate whether the synchronization signal blocks arc sent. A total of 8
+ 8 = 16 bits of information is used for indication. For a frequency band less than 6 GHz, one SS
burst set has a maximum of 8 synchronization signal blocks and uses 8-bit information for
indication. For example, for the frequency band greater than 6 GHz, information about actual
transmission of synchronization signal blocks of the frequency band is 1101100110100011, and
imformation about the groups of the frequency band is 11011001, indicating that synchronization
signal block groups 0, 1, 3, 4, and 7 have actually transmitted synchronization signal blocks and
other groups do not have actually transmitted synchronization signal blocks. Information inside a
group is 10100011, indicating that synchronization signal blocks 0, 2, 6, and 7 inside the group
are transmitted.

[0171] Specific notification methods are as follows:

[0172] (1) Indication in system information:

[0173] When there are 64 synchronization signal blocks, the 64 synchronization signal blocks
arc divided into 8 groups, and each group has 8 synchronization signal blocks. In a specific
indication, an 8-bit bitmap is used to indicate which group is transmitted, and another 8-bit bitmap
is used to indicate which synchronization signal block in the group is transmitted.

[0174] When there are 8 synchronization signal blocks, an 8-bit bitmap is directly used to
indicate which synchronization signal block is transmitted.

[0175] When there are 4 synchronization signal blocks, a 4-bit bitmap is directly used to
indicate which synchronization signal block is transmitted.

[0176] (2) Indication in a MAC-CE and/or RRC signaling and/or a PDCCH:

[0177] When there are 64/8/4 synchronization signal blocks, a 64/8/4-bit bitmap is directly
used to indicate which synchronization signal block is transmitted.

[0178] Each synchronization signal block is associated with a specific RACH resource. For a
specific association configuration method, refer to related embodiments of the present invention.
Details are not described herein again. Based on this association, the network device may send a
RACH resource pattern (pattern) of a specific conflicting or non-conflicting resource to a
connected-mode or idle-mode terminal device on basis of the foregoing existing synchronization
signal block indication. For the indication, a single carrier or a multicarrier may be used to send
only uplink data or any waveform is suitable.

[0179] The terminal device may determine a time-frequency resource location of an uplink
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signal based on at least one of synchronization signal location information, random access
configuration information, and information about mapping between a synchronization signal and
a random access signal.

[0180] Specifically, in an implementation, an indication is performed based on an actually
transmitted synchronization signal block.

[0181] The terminal device may reuse the existing indication to indicate whether to send
uplink data on a conflicting RACH resource. If an indication indicates that a synchronization
signal block is transmitted, the terminal device needs to avoid a RACH resource associated with
this synchronization signal block. In this way, no additional indication information is required.
[0182] In another implementation, an indication is performed based on an association
relationship between a synchronization signal block and a RACH resource.

[0183] In the prior art, a synchronization signal block is associated with a RACH resource,
and association of a plurality of synchronization signal blocks with a same RACH resource is
supported. Therefore, an indication may be performed based on a synchronization signal block,
and a same indication may be provided for a plurality of synchronization signal blocks associated
with a same RACH resource. A specilic indication method is described below:

[0184] In still another implementation, an indication is performed based on a maximum
quantity of possibly transmitted synchronization signal blocks.

[0185] The network device may transmit 64/8/4 synchronization signal blocks based on a
frequency band. It is assumed that there are a maximum of 8 synchronization signal blocks for a
frequency band, and 2 synchronization signal blocks are associated with a same RACH resource.
Only a 4-bit instead of an 8-bit indication is required, and the indication does not depend on an
actually transmitted synchronization signal block described above. For example, if "1001" is
indicated to a user, the user cannot send uplink data on a RACH resource associated with
synchronization signal blocks 1, 2, 7, and 8. Certainly, the indication may alternatively indicate
that the user cannot send uplink data on a RACH resource associated with synchronization signal
blocks 3, 4, 5, and 6. This depends on a specific meaning of "1" or "0" of a bit.

[0186] In yet another implementation, an indication is performed based on an actually
transmitted synchronization signal block.

[0187] An indication performed based on an actually transmitted synchronization signal block
notified by the network device may further reduce a quantity of bits. For example, it is assumed
that there are a maximum of 8 synchronization signal blocks for a frequency band. However,
according to an indication of the network device, only 6 of the 8 synchronization signal blocks

(assuming that synchronization signal blocks 1, 2, 5, 6, 7, and 8 are transmitted) are actually
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transmitted, and 2 synchronization signal blocks are associated with a same RACH resource. In
this case, only a 3-bit indication is required. For example, if "001" is indicated to a user, the user
cannot send uplink data on a RACH resource associated with synchronization signal blocks 7 and
8. Certainly, the indication may altematively indicate that the user cannot send uplink data on a
RACH resource associated with synchronization signal blocks 1, 2, 5, and 6. This depends on a
specific meaning of "1" or "0" of a bit. Because synchronization signal block 3 and 4 are not
transmitted, the indication is unrelated to the synchronization signal blocks 3 and 4, and is
associated with only the actually transmitted synchronization signal blocks 1, 2, 5, 6, 7, and 8.
[0188] In other words, an indication is performed based on a time-frequency length of a
random access resource associated with an actually transmitted synchronization signal block. For
example, if the time-frequency resource length of the random access resource associated with the
actually transmitted synchronization signal block (or a quantity of random access time-frequency
resources) is K, a bitmap with a length of K is used for indication, where K is an integer, for
example, K =1 to 128. In still yet another implementation, an indication is performed based on a
RACH configuration.

[0189] ARACH resource is conligured by using RACH conliguration information in a system
message, and is repeated according to a specific period, for example, 10/20/40/80/160 ms.
Therefore, a RACH resource configured in one period may be directly indicated. For example, if
RACH resources are configured in X time domains, an X-bit bitmap is used for an indication.
Each bit indicates whether the terminal device needs to avoid a conflict with a RACH resource in
one time domain during uplink data transmission. A time length of the X time domains may be
based on a random access prcamble format and a subcarrier spacing of the random access
preamble format, where X is an integer, for example, X =1 to 1024.

[0190] For another example, there are F frequency division multiplexed random access
resources in X time domains, an indication may be performed based on at least one of X and F.
For example, an F-bit bitmap is indicated, to indicate that a frequency location conflict indicated
in the F-bit bitmap needs to be processed for an uplink signal, where F is an integer, for example,
F =1 to 128. For another example, a Y-bit bitmap is indicated, to indicate that a time-frequency
location conflict indicated in the Y-bit bitmap needs to be processed for an uplink signal. For
example, Y=F x X.

[0191] It should be noted that, the RACH configuration information includes a physical
random access channel (physical random-access channel, PRACH) configuration index and a
random access preamble subcarrier spacing ficld. The PRACH configuration index and the

random access preamble subcarrier spacing field jointly determine random access time resource
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information and/or a random access preamble subcarrier spacing. For example, the random access
preamble subcarrier spacing field has a length of 1 bit. When a frequency band for random access
is a first frequency band (for example, less than 6 GHz), time information is determined based on
the PRACH configuration index, the random access preamble subcarrier spacing field, and a
preset first random access configuration table. If the random access preamble format includes
information about the random access preamble subcarrier spacing, the random access preamble
subcarrier spacing field may further be used to indicate time information of a random access
resource. For example, when the random access preamble format is preamble formats 0 to 3, a
first time is indicated if the random access preamble subcarrier spacing field is 0, and a second
time is indicated if the random access preamble subcarrier spacing field is 1. For example, as
shown in Table 3, a preamble format F may be preamble formats 0 to 3 defined in 5G, and the
random access preamble subcarrier spacing may be determined based on a value of this format. P
may be understood as a random access configuration period or a random access resource period,
and a value of P may be represented by using millisecond. For example, P is any one of 1 ms, 5
ms, 10 ms, 20 ms, 40 ms, 80 ms, 160 ms, 320 ms, and 640 ms, where ms indicates a time unit
millisecond. Alternatively, a value of P may be represented by using a quantily of frames, [or
example, 0.5, 1,2, 4, 8, 16, 32, 64, 128, or 256 frames, where each frame is 10 ms. Q indicates a
time location (for example, a frame or a subframe) in which the random access resource appears
in one period (for example, a random access configuration period P). For example, when P is
greater than 1, Q may be 0 to P—1. A subframe index is a time location in which a frame appears
in one period. A length of one subframe is 1 millisecond, and a start symbol may be any value

from O to 13.

Table 4 Random access configuration table (first frequency band)

Random access Preamble X y Subframe Start OFDM
configuration index format index symbol
I F P Q N S

[0192]  TnTable4, "sewmodr=y

[0193] For example, when a random access preamble format specified by a random access
conliguration index is preamble [ormats O to 3, it indicates that the random access configuration
period P is a first time value if the random access preamble subcarrier spacing field is 0, and it

indicates that the random access configuration period Pis a second time value if the random access
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preamble subcarrier spacing field is 1.

[0194] For another example, when a random access preamble format specified by a random
access configuration index is preamble formats O to 3, it indicates that Q is a first time value if the
random access preamble subcarrier spacing field is 0, and it indicates that Q is a second time value
if the random access preamble subcarrier spacing field is 1.

[0195] For another example, when a random access preamble format specified by a random
access configuration index is preamble formats O to 3, it indicates that N is a first time value if the
random access preamble subcarrier spacing field is 0, and it indicates that N is a second time value
if the random access preamble subcarrier spacing field is 1.

[0196] For another example, when a random access preamble format specified by a random
access configuration index is preamble formats O to 3, it indicates that S is a first time value if the
random access preamble subcarrier spacing field is 0, and it indicates that S is a second time value
if the random access preamble subcarrier spacing field is 1.

[0197] FIG. 7 is a schematic structural diagram of a communications apparatus 700 according
to an embodiment of this application. The apparatus 700 may include a receiving unit 71 and a
processing unit 72.

[0198] The receiving unit 71 is configured to obtain downlink synchronization signal block
index information, for example, receive a downlink signal, where the downlink signal carries the
synchronization signal block index information.

[0199] The receiving unit 71 is further configured to receive information used to indicate an
association relationship between a random access occasion RO and a synchronization signal block.
[0200] The processing unit 72 is configured to obtain the synchronization signal block index
information and the association relationship between a random access occasion RO and a
synchronization signal block from the information received by the receiving unit 71, and access a
network device on an RO corresponding to the synchronization signal block index information.
[0201] The association relationship between an RO and a synchronization signal block is at
least one of the following:

a quantity of synchronization signal blocks associated with one RO is at least 1/F, or
is P at most, where F is a quantity of ROs in frequency domain, and P is related to a quantity of
actually transmitted synchronization signal blocks; and/or

N synchronization signal blocks or N synchronization signal block groups are
associated with one RO in frequency domain or are associated with all ROs in frequency domain;
and/or

the first RACH resources in every X RACH resource configuration periods Y are
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associated with same synchronization signal blocks when one random access resource
configuration period is P, where P and X are integers and Y is equal to P multiplied by X.

[0202] In an implementation, when the association relationship is that N synchronization
signal blocks or N synchronization signal block groups are associated with one RO in frequency
domain or are associated with all ROs in frequency domain, the receiving unit 71 is further
configured to receive indication information from the network device, where the indication
information is used to indicate that the N synchronization signal blocks or the N synchronization
signal block groups are associated with one RO in frequency domain, or is used to indicate that
the N synchronization signal blocks or the N synchronization signal block groups are associated
with all the ROs in frequency domain.

[0203] In another implementation, when one random access resource configuration period is
P, and the first RACH resources in every X RACH resource configuration periods are associated
with same synchronization signal blocks, X is received from the network device or is prestored;
and/or Y is received from the network device or is prestored.

[0204] In still another implementation, a value of Y is 10 ms, 20 ms, 40 ms, 80 ms, 160 ms,
320 ms, or 640 ms.

[0205] In yet another implementation, a value of X is related to a quantity of synchronization
signal blocks, or a value of X is related to a quantity of random access resources in one random
access resource configuration period, or a valuec of X is 1, 2,4, 8, or 16.

[0206] In still yet another implementation, when one random access resource configuration
period is P, and the first random access resources in every X random access resource configuration
periods are associated with same synchronization signal blocks, if there are one or more remaining
random access resources, the communications apparatus does not access the network device on
the remaining random access resource.

[0207] In a further implementation, when one random access resource configuration period is
P, and the first random access resources in every X random access resource configuration periods
arc associated with same synchronization signal blocks, if there are one or more remaining random
access resources, the one or more remaining random access resources are associated starting from
the first synchronization signal block or the last synchronization signal block or a next
synchronization signal block of an end synchronization signal block in previous X periods, or any
one or more of the foregoing three association relationships are used in different X periods.
[0208] In a still further implementation, when the association relationship is that N
synchronization signal blocks or N synchronization signal block groups are associated with one

RO in frequency domain or are associated with all ROs in frequency domain, if a quantity N of
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actually transmitted synchronization signal blocks or synchronization signal block groups cannot
be exactly divided by a quantity, configured by the network device, of synchronization signal
blocks associated with one RO, after a quantity of synchronization signal blocks or
synchronization signal block groups are associated with a corresponding RO, where the quantity
is an integer multiple of the quantity configured by the network device, a remaining
synchronization signal block or synchronization signal block group is associated with another one
or more ROs.

[0209] According to the communications apparatus provided in this embodiment of this
application, a time-frequency location of a random access resource associated with cach downlink
synchronization signal is indicated, so that a terminal device obtains, through downlink
synchronization, a time-frequency location for sending an uplink random access signal, to avoid
a blind attempt of the terminal device and a beam mismatch of the network device occurring when
the network device receives a random access signal, thereby improving efficiency.

[0210] FIG. 8 is a schematic structural diagram of another communications apparatus
according to an embodiment of this application. The apparatus 800 may include a sending unit 81
and a receiving unit 82.

[0211] The sending unit 81 is configured to send downlink synchronization signal block index
imformation to a terminal device, for example, the sending unit 81 sends a downlink
synchronization signal block, where the synchronization signal block carries synchronization
signal block index information.

[0212] The sending unit 81 is further configured to send information used to indicate an
association relationship between a random access resource RO and a synchronization signal block
to the terminal device. The sending unit is further configured to send random access channel
RACH configuration information to the terminal device. For details, refer to descriptions in the
foregoing embodiments.

[0213] The receiving unit 82 is configured to receive a random access signal that is sent by
the terminal device on an RO corresponding to the synchronization signal block index information.
[0214] According to the communications apparatus provided in this embodiment of this
application, a time-frequency location of a random access resource associated with cach downlink
synchronization signal is indicated, so that the terminal device obtains, through downlink
synchronization, a time-frequency location for sending an uplink random access signal, to avoid
a blind attempt of the terminal device and a beam mismatch of a network device occurring when
the network device receives a random access signal, thereby improving efficiency.

[0215] FIG. 9 is a schematic structural diagram of still another communications apparatus
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according to an embodiment of this application. The apparatus 900 may include a receiving unit
91 and a sending unit 92.
[0216] The receiving unit 91 is configured to receive first information and/or second
information sent by a network device, where the first information is used to instruct to send a first
uplink signal on a first time-frequency resource; and/or the second information is used to instruct
to send a second uplink signal on a second time-frequency resource.
[0217] The sending unit 92 is configured to: when a third time-frequency resource in the first
time-frequency resource indicated by the first information is included in the second time-
frequency resource indicated by the second information, send the first uplink signal to the network
device on a time-frequency resource other than the third time-frequency resource in the first time-
frequency resource; or

further configured to: when a fourth time-frequency resource in the second time-
frequency resource indicated by the second information is included in the first time-frequency
resource indicated by the first information, send the second uplink signal to the network device
on a time-frequency resource other than the fourth time-frequency resource in the second time-
[requency resource; or

further configured to: when a third time-frequency resource in the first time-frequency
resource indicated by the first information overlaps a fourth time-frequency resource in the second
time-frequency resource indicated by the second information, send the first uplink signal to the
network device on the first time-frequency resource, and/or send the second uplink signal to the
network device on the second time-frequency resource.
[0218] In an implementation, the first uplink signal is at least one of the following: a periodic
signal, a semi-static signal, a semi-persistent signal, a periodic sounding reference signal, a
periodic demodulation reference signal, a periodic physical uplink shared channel signal, a
periodic physical uplink control channel signal, and a dynamic scheduling/configuration signal;
and the second uplink signal is a random access signal.
[0219] In another implementation, the receiving umit 91 is specifically configured to receive,
by using at least one type of the following information, the first information and/or the second
imformation sent by the network device, where the at least one type of the following information
includes: system information, radio resource control signaling, a downlink control channel, and a
Media Access Control control element MAC CE.
[0220] In still another implementation, the receiving unit 91 is further configured to receive
third information, where the third information includes an uplink signal transmission precoding

type, and the uplink signal transmission precoding type includes a first type and a second type;
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and the sending unit 92 is further configured to send an uplink signal to the network device based
on the first information, the second information, and the third information.
[0221] In yet another implementation:

when the uplink signal transmission precoding type is the first type, and/or the third
time-frequency resource in the first time-frequency resource indicated by the first information
overlaps the fourth time-frequency resource in the second time-frequency resource indicated by
the second information, the sending unit 92 is further configured to send the first uplink signal to
the network device on the first time-frequency resource, and/or the sending unit 92 is further
configured to send the second uplink signal to the network device on the second time-frequency
resource; or

when the uplink signal transmission precoding type is the second type, and the third
time-frequency resource in the first time-frequency resource indicated by the first information is
included in the second time-frequency resource indicated by the second information, the sending
unit 92 is further configured to send the first uplink signal to the network device on a time-
frequency resource other than the third time-frequency resource in the first time-frequency
resource; or

when the uplink signal transmission precoding type is the second type, and the fourth
time-frequency resource in the second time-frequency resource indicated by the second
information is included in the first time-frequency resource indicated by the first information, the
sending unit 92 is further configured to send the second uplink signal to the network device on a
time-frequency resource other than the fourth time-frequency resource in the second time-
frequency resource.
[0222] According to the communications apparatus provided in this embodiment of this
application, a terminal device sends an uplink signal based on time-frequency resource indication
information. In this way, a time-frequency resource conflict between uplink signals can be avoided
and signal receiving performance is improved.
[0223] FIG. 10 is a schematic structural diagram of yet another communications apparatus
according to an embodiment of this application. The apparatus 1000 may include a sending unit
101 and a receiving unit 102.
[0224] The sending unit 101 is configured to send first information and/or second information
to a terminal device, where the first information is used to instruct to send a first uplink signal on
a first time-frequency resource; and/or the second information is used to instruct to send a second
uplink signal on a second time-frequency resource; and

when a third time-frequency resource in the first time-frequency resource indicated by
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the first information is included in the second time-frequency resource indicated by the second
imformation, the receiving unit 102 is configured to receive the first uplink signal that is sent by
the terminal device on a time-frequency resource other than the third time-frequency resource in
the first time-frequency resource; or when a fourth time-frequency resource in the second time-
frequency resource indicated by the second information is included in the first time-frequency
resource indicated by the first information, the receiving unit 102 is configured to receive the
second uplink signal that is sent by the terminal device on a time-frequency resource other than
the fourth time-frequency resource in the second time-frequency resource; or when a third time-
frequency resource in the first time-frequency resource indicated by the first information overlaps
a fourth time-frequency resource in the second time-frequency resource indicated by the second
imformation, the receiving unit 102 is configured to receive the first uplink signal that is sent by
the terminal device on the first time-frequency resource, and/or the receiving unit 102 is
configured to receive the second uplink signal that is sent by the terminal device on the second
time-frequency resource. In this aspect, the terminal device sends an uplink signal based on time-
frequency resource indication information. In this way, a time-frequency resource conflict
between uplink signals can be avoided and signal receiving performance ol a network device is
improved.

[0225] In a possible implementation, the sending unit 101 is further configured to send third
information to the terminal device, where the third information includes an uplink signal
transmission precoding type, and the uplink signal transmission precoding type includes a first
type and a second type; and the receiving unit 102 is further configured to receive an uplink signal
that is sent by the terminal device based on the first information, the second information, and the
third information.

[0226] In another possible implementation, when the uplink signal transmission precoding
type is the first type, and/or the third time-frequency resource in the first time-frequency resource
indicated by the first information overlaps the fourth time-frequency resource in the second time-
frequency resource indicated by the second information, the receiving unit 102 is configured to
receive the first uplink signal that is sent by the terminal device on the first time-frequency
resource, and/or the receiving unit 102 is configured to receive the second uplink signal that is
sent by the terminal device on the second time-frequency resource; or when the uplink signal
transmission precoding type is the second type, and the third time-frequency resource in the first
time-frequency resource indicated by the first information is included in the second time-
frequency resource indicated by the second information, the receiving unit 102 is configured to

receive the first uplink signal that is sent by the terminal device on a time-frequency resource other
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than the third time-frequency resource in the first time-frequency resource; or when the uplink
signal transmission precoding type is the second type, and the fourth time-frequency resource in
the second time-frequency resource indicated by the second information is included in the first
time-frequency resource indicated by the first information, the receiving unit 102 is configured to
receive the second uplink signal that is sent by the terminal device on a time-frequency resource
other than the fourth time-frequency resource in the second time-frequency resource.

[0227] According to the communications apparatus provided in this embodiment of this
application, the terminal device sends an uplink signal based on time-frequency resource
indication information. In this way, a time-frequency resource conflict between uplink signals can
be avoided and signal receiving performance of the network device is improved.

[0228] The communications apparatus provided in FIG. 7 is cormresponding to the method
embodiment in FIG. 3. The communications apparatus provided in FIG. 9 is corresponding to the
method embodiment in FIG. 5. All descriptions of the method embodiments are applicable to the
communications apparatuses.

[0229] The commumications apparatuses in FIG. 3 and FIG. 5 of this application each may be
a terminal device, or a chip or an integrated circuit mounted in a terminal device.

[0230] That the communications apparatus is a terminal device is used as an example. FIG.
11 is a schematic structural diagram of a simplified terminal device. For ecase of understanding
and illustration, in FIG. 11, that the terminal device is a mobile phone is used as an example. As
shown in FIG. 11, the terminal device includes a processor, a memory, a radio frequency circuit,
an antenna, and an input/output apparatus. The processor is mainly configured to: process a
communication protocol and communication data, control the terminal device, execute a software
program, process data of the software program, and the like. The memory is mainly configured to
store the software program and data. The radio frequency circuit is mainly configured to: perform
conversion between a bascband signal and a radio frequency signal, and process the radio
frequency signal. The antenna is mainly configured to receive and send radio frequency signals in
a form of an electromagnetic wave. The input/output apparatus, such as a touchscreen, a display,
or a keyboard, is mainly configured to: receive data entered by a user and output data to the user.
It should be noted that terminal devices of some types may not have the input/output apparatus.
[0231] When data needs to be sent, after performing baseband processing on the data to be
sent, the processor outputs a baseband signal to the radio frequency circuit. The radio frequency
circuit performs radio frequency processing on the baseband signal and sends a radio frequency
signal to outside in a form of an electromagnetic wave by using the antenna. When data is sent to

the terminal device, the radio frequency circuit receives a radio frequency signal by using the
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antenna, converts the radio frequency signal into a baseband signal, and outputs the baseband
signal to the processor, and the processor converts the baseband signal into data and processes the
data. For ease of description, FIG. 11 shows only one memory and processor. In an actual terminal
device product, there may be one or more processors and one or more memories. The memory
may also be referred to as a storage medium, a storage device, or the like. The memory may be
disposed independent of the processor, or may be integrated with the processor. This is not limited
in this embodiment of this application.

[0232] In this embodiment of this application, the antenna and the radio frequency circuit that
have a receiving and sending function may be considered as a receiving unit and a sending unit of
the terminal device (or may be collectively referred to as a transceiver unit), and the processor
having a processing function may be considered as a processing unit of the terminal device. As
shown in FIG. 11, the terminal device includes a receiving unit 111, a processing unit 112, and a
sending unit 113. The receiving unit 111 may also be referred to as a receiver, a receiver machine,
areceiver circuit, or the like. The sending unit 113 may also be referred to as a sender, a transmitter,
a transmitter machine, a transmitter circuit, or the like. The processing unit may also be referred
1o as a processor, a processing board, a processing module, a processing apparatus, or the like.
[0233] For example, in an embodiment, the receiving unit 111 is configured to perform S301
and S302 in the embodiment shown in FIG. 3. The processing unit 112 is configured to perform
S303 in the embodiment shown in FIG. 3.

[0234] For example, in another embodiment, the receiving unit 111 is configured to perform
S501 in the embodiment shown in FIG. 5. The sending unit 113 is configured to perform S502 in
the embodiment shown in FIG. 5.

[0235] An embodiment of this application further provides a communications apparatus. The
communications apparatus is configured to perform the foregoing communications method. The
foregoing communications method may be completely or partially implemented by hardware or
software. When hardware is used for implementation, in an embodiment, the communications
apparatus includes: a receiver, configured to obtain downlink synchronization signal block index
information, and further configured to receive information used to indicate an association
relationship between a random access occasion RO and a synchronization signal block; and a
transmitter, configured to access a network device on an RO corresponding to the synchronization
signal block index information. In another embodiment, the communications apparatus includes:
a receiver, configured to receive first information and/or second information sent by a network
device, where the first information is used to instruct to send a first uplink signal on a first time-

frequency resource, and/or the second information is used to instruct to send a second uplink signal
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on a second time-frequency resource; and a transmitter, configured to: when a third time-
frequency resource in the first time-frequency resource indicated by the first information is
included in the second time-frequency resource indicated by the second information, send the first
uplink signal to the network device on a time-frequency resource other than the third time-
frequency resource in the first time-frequency resource; or further configured to: when a fourth
time-frequency resource in the second time-frequency resource indicated by the second
information is included in the first time-frequency resource indicated by the first information, send
the second uplink signal to the network device on a time-frequency resource other than the fourth
time-frequency resource in the second time-frequency resource; or further configured to: when a
third time-frequency resource in the first time-frequency resource indicated by the first
mformation overlaps a fourth time-frequency resource in the second time-frequency resource
indicated by the second information, send the first uplink signal to the network device on the first
time-frequency resource, and/or send the second uplink signal to the network device on the second
time-frequency resource.

[0236] Optionally, in specific implementation, the communications apparatus may be a chip
or an integrated circuil.

[0237] Optionally, when the communications method in the foregoing embodiment is
completely or partially implemented by software, the communications apparatus includes: a
memory, configured to store a program; and a processor, configured to execute the program stored
by the memory. When the program is executed, the communications apparatus is enabled to
implement the communications method provided in the foregoing embodiment.

[0238] Optionally, the memory may be a physically independent unit, or may be integrated
with the processor.

[0239] Optionally, when the communications method in the foregoing embodiment is
completely or partially implemented by software, the communications apparatus may include only
a processor. A memory configured to store a program is located outside the communications
apparatus. The processor is connected to the memory through a circuit/wire, and is configured to
read and execute the program stored in the memory.

[0240] The processor may be a central processing unit {(central processing unit, CPU), a
network processor (network processor, NP), or a combination of a CPU and an NP.

[0241] The processor may further include a hardware chip. The foregoing hardware chip may
be an application-specific integrated circuit (application-specific integrated circuit, ASIC), a
programmable logic device (programmable logic device, PLD), or a combination thercof. The

foregoing PLD may be a complex programmable logic device (complex programmable logic
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device, CPLD), a ficld-programmable gate array (ficld-programmable gate array, FPGA), a
generic array logic (generic array logic, GAL), or any combination thercof.

[0242] The memory may include a volatile memory (volatile memory), for example, a random
access memory (random-access memory, RAM). The memory may also include a non-volatile
memory (non-volatile memory), for example, a flash memory (flash memory), a hard disk drive
(hard disk drive, HDD), or a solid-state drive (solid-state drive, SSD). The memory may further
include a combination of the foregoing types of memories.

[0243] The communications apparatus provided in FIG. 8 is cormresponding to the method
embodiment in FIG. 3. The communications apparatus provided in FIG. 10 is corresponding to
the method embodiment in FIG. 5. All descriptions of the method embodiments are applicable to
the commumications apparatuses.

[0244] The communications apparatus in this application may be a network device, or a chip
or an integrated circuit installed in a network device.

[0245] That the communications apparatus is a network device is used as an example. FIG.
12 is a schematic structural diagram of a simplified network device. The network device includes
aradio [requency signal receiving and sending and conversion part and a 122 part, and the radio
frequency signal receiving and sending and conversion part further includes a receiving umit 121
part and a sending unit 123 part (which are also collectively referred to as a transceiver unit). The
radio frequency signal receiving and sending and conversion part is mainly configured to: perform
radio frequency signal receiving and sending and perform conversion between a radio frequency
signal and a baseband signal. The 122 part is mainly configured to: perform baseband processing,
control the network device, and the like. The receiving unit 121 may also be referred to as a
receiver, a receiver machine, a receiver circuit, or the like. The sending umit 123 may also be
referred to as a sender, a transmitter, a transmitter machine, a transmitter circuit, or the like. The
122 part is usually a control center of the network device, or may be usually referred to as a
processing unit, configured to control the network device to perform the steps performed by the
network device in FIG. 3 or FIG. 5. For details, refer to descriptions of the related parts.

[0246] The 122 part may include one or more boards. Each board may include one or more
processors and one or more memories, and the processor is configured to read and execute a
program in the memory, to implement a baseband processing function and control the network
device. If there are a plurality of boards, the boards may be interconnected to enhance a processing
capability. In an optional implementation, alternatively, the plurality of boards may share one or
more processors, or the plurality of boards share one or more memories, or the plurality of boards

share one or more processors at the same time.
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[0247] For example, in an embodiment, the sending unit 123 is configured to perform steps
S301 and S302 in the embodiment shown in FIG. 3. The receiving unit 121 is configured to
perform step S303 in the embodiment shown in FIG. 3.

[0248] For example, in another embodiment, the sending unit 123 is configured to perform
step S501 in the embodiment shown in FIG. 5. The receiving unit 121 is configured to perform
step S302 in the embodiment shown in FIG. 5.

[0249] An embodiment of this application further provides a communications apparatus. The
communications apparatus is configured to perform the foregoing communications method. The
foregoing communications method may be completely or partially implemented by hardware or
software. When hardware is used for implementation, in an embodiment, the communications
apparatus includes: a transmitter, configured to send downlink synchronization signal block index
imformation to a terminal device, and further configured to send information used to indicate an
association relationship between a random access resource RO and a synchronization signal block;
and a receiver, configured to receive a random access signal that is sent by the terminal device on
an RO comresponding to the synchronization signal block index information. In another
embodiment, the communications apparatus includes: a transmitter, confligured to send f[irst
imformation and/or second information to a terminal device; and a receiver, configured to: when a
third time-frequency resource in a first time-frequency resource indicated by the first information
is included in a second time-frequency resource indicated by the second information, receive a
first uplink signal that is sent by the terminal device on a time-frequency resource other than the
third time-frequency resource in the first time-frequency resource; or when a fourth time-
frequency resource in a second time-frequency resource indicated by the second information is
included in a first time-frequency resource indicated by the first information, receive a second
uplink signal that is sent by the terminal device on a time-frequency resource other than the fourth
time-frequency resource in the second time-frequency resource; or when a third time-frequency
resource in a first time-frequency resource indicated by the first information overlaps a fourth
time-frequency resource in a second time-frequency resource indicated by the second information,
receive a first uplink signal that is sent by the terminal device on the first time-frequency resource,
and/or receive a second uplink signal that is sent by the terminal device on the second time-
frequency resource.

[0250] Optionally, in specific implementation, the communications apparatus may be a chip
or an integrated circuit.

[0251] Optionally, when the communications method in the foregoing embodiment is

completely or partially implemented by software, the communications apparatus includes: a
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memory, configured to store a program; and a processor, configured to execute the program stored
by the memory. When the program is executed, the communications apparatus is enabled to
implement the communications method provided in the foregoing embodiment.

[0252] Optionally, the memory may be a physically independent unit, or may be integrated
with the processor.

[0253] Optionally, when the communications method in the foregoing embodiment is
completely or partially implemented by software, the communications apparatus may include only
a processor. A memory configured to store a program is located outside the communications
apparatus. The processor is connected to the memory through a circuit/wire, and is configured to
read and execute the program stored in the memory.

[0254] The processor may be a CPU, an NP, or a combination of a CPU and an NP.

[0255] The processor may further include a hardware chip. The hardware chip may be an
ASIC, a PLD, or a combination thereof. The PLD may be a CPLD, an FPGA, a GAL, or any
combination thereof.

[0256] The memory may include a volatile memory, such as a RAM. Altematively, the
memory may include a non-volatile memory, such as a flash memory, a hard disk drive, or a solid
state drive. Alternatively, the memory may include a combination of the foregoing types of
memories.

[0257] A person of ordinary skill in the art may be aware that, the units and algorithm steps in
the examples described with reference to the embodiments disclosed in this specification may be
implemented by electronic hardware or a combination of computer software and electronic
hardware. Whether the functions are performed by hardware or software depends on particular
applications and design constraint conditions of the technical solutions. A person skilled in the art
may use different methods to implement the described functions for each particular application,
but it should not be considered that the implementation goes beyond the scope of this application.
[0258] It may be clearly understood by a person skilled in the art that, for the purpose of
convenient and brief description, for a detailed working process of the system, apparatus, and unit,
refer to a corresponding process in the method embodiments. Details are not described herein
again.

[0259] In the several embodiments provided in this application, it should be understood that
the disclosed system, apparatus, and method may be implemented in other manners. For example,
the described apparatus embodiment is merely an example. For example, the umit division is
merely logical function division and may be other division in actual implementation. For example,

a plurality of units or components may be combined or integrated into another system, or some
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features may be ignored or not performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may be implemented by using some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
implemented in electronic, mechanical, or other forms.

[0260] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or all of the units may be selected based on actual
requirements to achieve the objectives of the solutions of the embodiments.

[0261] In addition, functional units in the embodiments of this application may be integrated
into one processing unit, or each of the units may exist alone physically, or two or more units may
be integrated into one unit.

[0262] All or some of the foregoing embodiments may be implemented by software, hardware,
firmware, or any combination thereof. When software is used to implement the embodiments, the
embodiments may be implemented completely or partially in a form of a computer program
product. The computer program product includes one or more computer instructions. When the
compuler program instructions are loaded and executed on the computer, the procedure or
functions according to the embodiments of this application arc all or partially generated. The
computer may be a general-purpose computer, a dedicated computer, a computer network, or other
programmable apparatuses. The computer instructions may be stored in a computer-readable
storage medium, or may be transmitted by using the computer-readable storage medium. The
computer instruction may be transmitted from a website, computer, server, or data center to
another website, computer, server, or data center in a wired (for example, a coaxial cable, an
optical fiber, or a digital subscriber line (Digital Subscriber Line, DSL)) or wireless (for example,
infrared, radio, or microwave) manner. The computer-readable storage medium may be any usable
medium accessible by a computer, 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), an optical medium (for example, a digital
versatile disc (digital versatile disc, DVD)), a semiconductor medium (for example, a solid state
drive (solid state drive, SSD)), or the like.

[0263] A person of ordinary skill in the art may understand that all or some of the processes
of the methods in the embodiments may be implemented by a computer program instructing
related hardware. The program may be stored in a computer readable storage medium. When being
executed, the program may include the procedures of the foregoing method embodiments. The

foregoing storage medium includes: any medium that can store program code, such as a read-only
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CLAIMS

What is claimed is:

1. A communications apparatus, comprising:

a receiving umit, configured to receive a synchronization signal block which carries
synchronization signal block index information, information used to indicate a mapping
relationship between a synchronization signal block and a random access occasion, and random
access channel (RACH) configuration information; and

a processing unit, configured to access a network device based on the information indicating
the mapping relationship by using a random access occasion mapped to the synchronization signal
block index information, the random access occasion being in a period Y, wherein

the period Y is X quantity of random access configuration periods P, and a value of X is one
of 2, 4, 8, and 16 and the period Y is one of a plurality of periods Y's, wherein in each of the plurality
of periods Ys, the first random access occasion is mapped to the first synchronization signal block
of actually transmitted synchronization signal blocks in a half frame, the actually transmitted
synchronization signal blocks comprise the synchronization signal block received by the receiving
unit, a value of the random access configuration period P is represented by using one of millisecond,
a quantity of frames or a quantity of 10 millisecond, and the random access configuration period P
is configured in the RACH configuration information.

2. The apparatus according to claim 1, wherein the value of X is related to a quantity of the
synchronization signal blocks.

3. The apparatus according to claim 1 or 2, wherein the value of X is related to a quantity of
random access occasions comprised in one random access configuration period P.

4. The apparatus according to any one of claims 1 to 3, wherein the value of X is related to the
mapping relationship.

5. The apparatus according to any one of claims 1 to 4, wherein the mapping relationship
comprises a quantity of synchronization signal biocks mapped to one random access occasion.

6. The apparatus according to any one of claims 1 to 5, wherein a value of the period Y is 10
ms, 20 ms, 40 ms, 80 ms, 160 ms, 320 ms, or 640 ms.

7. The apparatus according to any one of claims 1 to 6, wherein if there are one or more
remaining random access occasions in the period Y while each of the actually transmitted
synchronization signal blocks in the half frame is mapped to arandom access occasion in the period
Y for the same times and the one or more remaining random access occasions do not support that

all the actually transmitted synchronization signal blocks in the half frame are mapped to the one
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or more remaining random access occasions once, the one or more remaining random access
occasions are not used for accessing the network device.

8. The apparatus according to any one of claims 1 to 7, wherein if there are one or more
remaining random access occasions in the period Y while each of the actually transmitted
synchronization signal blocks in the half frame is mapped to arandom access occasion in the period
Y for the same times and the one or more remaining random access occasions do not support that
all the actually transmitted synchronization signal blocks in the half frame are mapped to the one
or more remaining random access occasions once, the one or more remaining random access
occasions are not associated with any synchronization signal block.

9. The apparatus according to any one of claims 1 to 8, wherein the quantity of random access
occasions in one random access configuration period Pis 1, 2, 4, or 8.

10. The apparatus according to any one of claims 1 to 9, wherein the random access
configuration period P is one of 10ms, 20ms, 40ms, 80ms, or, 160ms.

11. The apparatus according to any one of claims 1 to 10, wherein the processing unit is further
configured to access the network device based on the RACH configuration information, wherein
the RACH configuration information comprises a physical random access channel configuration
index (PRACH) configuration index and a random access preamble subcarrier spacing.

12. The apparatus according to claim 11, wherein the PRACH configuration index indicates
onc or more of the following items:

apreamble format, the random access configuration period, a frame in which a random access
resource is located, a subframe index, and a start orthogonal frequency division multiplexing
(OFDM) symbol.

13. The apparatus according to any one of claims 1 to 12, wherein a maximum quantity of
synchronization signal blocks mapped to one random access occasion is 8 or 16.

14. The apparatus according to any one of claims 1 to 13, wherein when a quantity of
synchronization signal blocks associated with one random access occasion is N, and a quantity of
contention-based or non-contention-based or all random access preambles in one random access
occasion is N1, a quantity N2 of random access preambles mapped to one synchronization signal
block is no more than floor (N1/N) or N1/N, wherein floor indicates rounding down to a nearest
intcger; wherein

avalue of N1 is any one or more values of 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56,
60, 64, 128, and 256.

15. The apparatus according to any one of claims 1 to 14, wherein the processing unit is

configured to determine a granularity of a quantity of random access preambles based on the
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quantity of synchronization signal blocks mapped to one random access occasion, wherein the
random access preamble is used to access the network device.

16. The apparatus according to any one of claims 1 to 15, wherein in one period Y,
synchronization signal blocks are cyclically mapped to random access occasions.

17. A communications method, comprising:

receiving a synchronization signal block which carries synchronization signal block index
information;

receiving information used to indicate a mapping relationship between a random access
occasion and a synchronization signal block; and

accessing a network device based on the information indicating the mapping relationship by
using a random access occasion mapped to the synchronization signal block index information, the
random access occasion being in a period Y; wherein

the period Y is X quantity of random access configuration periods P, and a value of X is 2, 4,
8, or 16 and the period Y is one of a plurality of periods Ys, wherein in each of the plurality of
periods Y, the first random access occasion is mapped to the first synchronization signal block of
actually transmitted synchronization signal blocks in a half frame, the actually transmitted
synchronization signal blocks comprise the received synchronization signal block, a value of the
random access configuration period P is represented by using one of millisecond, a quantity of
frames or a quantity of 10 millisecond, wherein the random access configuration period P is
configured in random access channel (RACH) configuration information from the network device.

18. The method according to claim 17, wherein the value of X is related to a quantity of the
synchronization signal blocks.

19. The method according to claim 17 or 18, wherein the value of X is further related to a
quantity of random access occasions comprised in one random access configuration period P.

20. The method according to any one of claims 17 to 19, wherein the value of X is related to
the mapping relationship.

21. The method according to any one of claims 17 to 20, wherein the mapping relationship
comprises a quantity of synchronization signal blocks mapped to one random access occasion.

22. The method according to any one of claims 17 to 21, wherein a value of the period Y is 10
ms, 20 ms, 40 ms, 80 ms, 160 ms, 320 ms, or 640 ms.

23. The method according to any one of claims 17 to 22, wherein if there are one or more
remaining random access occasions in the period Y while each of the actually transmitted
synchronization signal blocks in the half frame is mapped to a random access occasion in the period

Y for the same times and the one or more remaining random access occasions do not support that
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all the actually transmitted synchronization signal blocks in the half frame are mapped to the one
or more remaining random access occasions once, the one or more remaining random access
occasions are not used for accessing the network device.

24. The method according to any one of claims 17 to 23, wherein if there are one or more
remaining random access occasions in the period Y while each of the actually transmitted
synchronization signal blocks in the half frame is mapped to arandom access occasion in the period
Y for the same times and the one or more remaining random access occasions do not support that
all the actually transmitted synchronization signal blocks in the half frame are mapped to the onc
or more remaining random access occasions once, the one or more remaining random access
occasions are not associated with any synchronization signal block.

25. The method according to any one of claims 17 to 24, wherein the quantity of random access
occasions in one random access configuration period Pis 1, 2, 4, or 8.

26. The method according to any one of claims 17 to 25, wherein the random access
configuration period P is one of 10ms, 20ms, 40ms, 80ms, or, 160ms.

27. The method according to any one of claims 17 to 26, wherein the value of X or Y is related
to the following three parameters: a quantity of actually transmitted synchronization signal blocks,
a quantity of synchronization signal blocks mapped to one random access occasion, and a quantity
of random access occasions comprised in a random access configuration period P.

28. The method according to any one of claims 17 to 27, wherein a maximum quantity of
synchronization signal blocks mapped to one random access occasion is 8 or 16.

29. The method according to any one of claims 17 to 28, wherein when a quantity of
synchronization signal blocks mapped to onc random access occasion is N, and a quantity of
contention-based or non-contention-based or all random access preambles in one random access
occasion is N1, a quantity N2 of random access preambles mapped to one synchronization signal
block is no more than floor(N1/N) or N1/N, wherein floor indicates rounding down to a nearest
integer; wherein

a value of N1 is any onc or more values of 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56,
60, 64, 128, and 256.

30. The method according to any one of claims 17 to 29, wherein the method further comprises:

determining a granularity of a quantity of random access preambles based on the quantity of
synchronization signal blocks mapped to one random access occasion, wherein the random access
preamble is used to access the network device.

31. The method according to any one of claims 17 to 30, wherein in one period Y,

synchronization signal blocks are cyclically mapped to random access occasions.
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32. The method according to any one of claims 17 to 31, wherein the accessing is based on the
RACH configuration information, wherein the RACH configuration information comprises a
physical random access channel configuration index (PRACH) configuration index and a random
access preamble subcarrier spacing.

33. The method according to claim 32, wherein the PRACH configuration index indicates one
or more of the following items:

apreamble format, the random access configuration period, a frame in which a random access
resource is located, a subframe index, and a start orthogonal frequency division multiplexing
(OFDM) symbol.

34. A computer readable storage medium for maintaining programming instructions for
performing the method according to any one of claims 17 to 33.

35. A communications apparatus, comprising:

a sending unit, configured to send at least one synchronization signal block, information used
to indicate a mapping relationship between a synchronization signal block and a random access
occasion, and random access channel (RACH) configuration information; and

areceiving unit, configured to receive an access request of a terminal device, the access request
being in a random access occasion mapped to one of the at least one synchronization signal block,
a mapping relationship between the random access occasion and the one of the at least one
synchronization signal block satisfying the mapping relationship indicated by the information and
the random access occasion being in a period Y, wherein

the period Y is X quantity of random access configuration periods P, a value of X is any one
of 2, 4, 8, and 16 and the period Y is one of a plurality of periods Y's, wherein in each of the plurality
of periods Ys, the first random access occasion is mapped to the first synchronization signal block
of actually transmitted synchronization signal blocks in a half frame, the actually transmitted
synchronization signal blocks comprise the at least one synchronization signal block sent by the
sending unit, a value of the random access configuration period P is represented by using one of
millisecond, a quantity of frames or a quantity of 10 millisecond, wherein the random access
configuration period P is configured in the RACH configuration information.

36. The apparatus according to claim 35, wherein the value of X is related to a quantity of the
sent synchronization signal blocks.

37. The apparatus according to claim 35 or 36, wherein the value of X is related to a quantity
of random access occasions comprised in one random access configuration period P.

38. The apparatus according to any one of claims 35 to 37, wherein the value of X is related

to the mapping relationship.
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39. The apparatus according to any one of claims 35 to 38, wherein the mapping relationship
comprises a quantity of synchronization signal blocks mapped to one random access occasion.

40. The apparatus according to any one of claims 35 to 39, wherein a value of the period Y is
10 ms, 20 ms, 40 ms, 80 ms, 160 ms, 320 ms, or 640 ms.

41. The apparatus according to any one of claims 35 to 40, wherein the receiving unit is
configured to, if there are one or more remaining random access occasions in the period Y while
each of the actually transmitted synchronization signal blocks in the half frame is mapped to a
random access occasion in the period Y for the same times and the one or more remaining random
access occasions do not support that all the actually transmitted synchronization signal blocks in
the half frame are mapped to the one or more remaining random access occasions once, the
apparatus is further configured to determine the one or more remaining random access occasions
are not associated with any synchronization signal block.

42. The apparatus according to any one of claims 35 to 41, wherein the RACH configuration
information comprises a physical random access channel configuration index PRACH
configuration index and a random access preamble subcarrier spacing.

43. The apparatus according to claim 42, whercin the PRACH configuration index indicates
one or more of the following items: a preamble format, the random access configuration period, a
frame in which a random access resource is located, a subframe index, and a start orthogonal
frequency division multiplexing (OFDM) symbol.

44. The apparatus according to any one of claims 35 to 43, wherein a maximum quantity of
synchronization signal blocks mapped to one random access occasion is 8 or 16.

45. The apparatus according to any onc of claims 35 to 44, wherein in one period Y,
synchronization signal blocks are cyclically mapped to random access occasions.

46. The apparatus according to any one of claims 35 to 45, wherein the random access
configuration period P is one of 10ms, 20ms, 40ms, 80ms, or, 160ms.

47. A communications method, comprising:

sending at least onc synchronization signal block, information used to indicate a mapping
relationship between a synchronization signal block and a random access occasion, and random
access channel (RACH) configuration information; and receiving an access request of a terminal
device, the access request being in a random access occasion mapped to one of the at Ieast one
synchronization signal block, a mapping relationship between the random access occasion and the
one of the at least one synchronization signal block satisfying the mapping relationship indicated
by the information and the random access occasion being in a period Y, wherein

the period Y is X quantity of random access configuration periods P, a value of X is any one
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of 2, 4, 8, and 16 and the period Y is one of a plurality of periods Y's, wherein in each of the plurality
of periods Ys, the first random access occasion is mapped to the first synchronization signal block
of actually transmitted synchronization signal blocks in a half frame, the actually transmitted
synchronization signal blocks comprise the at least one synchronization signal block, a value of the
random access configuration period P is represented by using one of millisecond, a quantity of
frames or a quantity of 10 millisecond, wherein the random access configuration period P is
configured in the RACH configuration information.

48. The method according to claim 47, wherein the value of X is related to a quantity of the
sent synchronization signal blocks.

49. The method according to claim 47 or 48, wherein the value of X is related to a quantity of
random access occasions comprised in one random access configuration period P.

50. The method according to any one of claims 47 to 49, wherein the value of X is related to
the mapping relationship.

51. The method according to any one of claims 47 to 50, wherein the mapping relationship
comprises a quantity of synchronization signal blocks mapped to one random access occasion.

52. The method according to any one of claims 47 to 51, wherein a value of the period Y is 10
ms, 20 ms, 40 ms, 80 ms, 160 ms, 320 ms, or 640 ms.

53. The method according to any one of claims 47 to 52, wherein if there are one or more
remaining random access occasions in the period Y while each of the actually transmitted
synchronization signal blocks in the half frame is mapped to a random access occasion in the period
Y for the same times and the one or more remaining random access occasions do not support that
all the actually transmitted synchronization signal blocks in the half frame are mapped to the one
or more remaining random access occasions once, determining the one or more remaining random
access occasions are not associated with any synchronization signal block.

54. The method according to any one of claims 47 to 53, wherein the RACH configuration
information comprises a physical random access channel configuration index PRACH
configuration index and a random access preamble subcarrier spacing.

55. The method according to claim 54, wherein the PRACH configuration index indicates one
or more of the following items: a preamble format, the random access configuration period, a frame
in which a random access resource is located, a subframe index, and a start orthogonal frequency
division multiplexing (OFDM) symbol.

56. The method according to any one of claims 47 to 55, wherein a maximum quantity of
synchronization signal blocks mapped to one random access occasion is 8 or 16.

57. The method according to any one of claims 47 to 56, wherein in one period Y,
7

Date Regue/Date Received 2022-10-03



synchronization signal blocks are cyclically mapped to random access occasions.

58. The method according to any one of claims 47 to 57, wherein the random access
configuration period P is one of 10ms, 20ms, 40ms, 80ms, or 160ms.

59. A computer readable storage medium having recorded thereon statements and instructions
for execution by a computer processor, that when executed by the computer processor, perform the

method of any one of claims 47 to 58.

73
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