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SIGNAL TRANSMISSION METHOD AND APPARATUS

TECHNICAL FIELD

The disclosure relates to the field of communications, and in particular to a

method and an apparatus for transmitting a signal in the field of communications.

BACKGROUND

A contention-based uplink access manner will be introduced in a future
communication system to allocate a special resource pool for a terminal device. The
special resource pool corresponds to a fixed numerology. Under a condition in which
no network device is scheduled, the terminal device may acquire resources in the
resource pool in a contention manner to perform random access, or may acquire
resources in the resource pool in a contention manner to transmit data. However, it is
possible that the terminal device does not need the fixed numerology but other basic
numerologies. Therefore, how to select a numerology is a problem to be solved
urgently. For example, the terminal device may support different service types, and
the different service types need different basic numerologies; and if the numerology
of the terminal device is fixed, it is difficult to meet the requirements of the terminal

to transmit different services.

SUMMARY

Embodiments of the disclosure provide a method and an apparatus for
transmitting a signal, which may improve the flexibility to select a numerology.

A first aspect provides a method for transmitting a signal, which may include:
a terminal device determines, according to a first resource pool for transmitting a first
signal, a target numerology for transmitting the first signal; and the terminal device
transmits the first signal on a transmission resource of the first resource pool based on
the target numerology.

Therefore, the terminal device may obtain the target numerology

corresponding to the first resource pool and then the terminal device transmits the first
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signal based on the target numerology by using the transmission resource in the first
resource pool. In this way, the terminal device may determine the target numerology
corresponding to the resource pool, so as to avoid the terminal device from being
allocated a fixed numerology as in the prior art. Since the terminal device may
determine the target numerology corresponding to the first signal according to the first
resource pool, the flexibility of the terminal device to select the numerology may also
be improved.

Further, different basic numerologies may be selected for different services.
For example, when the first signal is a first service type, a first numerology is
selected; and when the first signal is a second service type, a second numerology is
selected. In this way, the requirements of different services can be met.

In a first possible implementation of the first aspect, each numerology in the at
least one numerology and/or the target numerology includes at least one of the
following: a subcarrier spacing, the number of subcarriers included in a system
bandwidth, the number of subcarriers included in a Physical Resource Block (PRB),
the length of an Orthogonal Frequency Division Multiplexing (abbreviated as
"OFDM") symbol, the number of points of Fourier transform such as Fast Fourier
Transform (abbreviated as "FFT") or Inverse Fast Fourier Transform (abbreviated as
"IFFT") for generating an OFDM signal, the number of OFDM symbols included in a
Transmission Time Interval (abbreviated as "TTI", the number of TTIs included in a
first time period, and a type of a Cyclic Prefix (abbreviated as "CP") of the first
signal. The subcarrier spacing is a frequency spacing between adjacent subcarriers,
such as 15kHz and 60kHz. The number of subcarriers under a special bandwidth may
be, for example, the number of subcarriers corresponding to each possible system
bandwidth. The number of subcarriers included in the PRB may typically be, for
example, an integer multiple of 6 or 16. The number of OFDM symbols in the TTI
may typically be, for example, an integer multiple of 2, 4 and 7 or may be an integer
multiple of 14. The number of TTIs included in the first time period may be the
number of TTIs included in a time length of 1ms or 10ms. The CP of the first signal
may be a normal CP or an extended CP. The numerology may further include: a time
length of the CP of the first signal.

Alternatively, each numerology in the at least one numerology and/or the

target numerology may further include: a basic parameter in a newly defined resource
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partitioning manner in a future network system; for example, the basic parameter may
be a basic frequency domain unit, a basic frequency domain unit pattern, a subcarrier
pattern, a position occupied by a reference symbol in a time domain unit, a TTI
pattern within a unit period, a pattern of a sub-frame in a frame, a pattern of a time
slot in the sub-frame and an OFDM pattern in the time slot, etc.

In combination with the above possible implementations of the first aspect, in
a second possible implementation of the first aspect, before the terminal device
determines, according to the first resource pool for transmitting the first signal, the
target numerology for transmitting the first signal, the method may further include:
the terminal device acquires a mapping relationship between at least one resource
pool and at least one numerology, where the mapping relationship is used for
indicating that each resource pool in the at least one resource pool is mapped to one
numerology in the at least one numerology, and the at least one resource pool includes
the first resource pool; and the operation that a terminal device determines, according
to a first resource pool for transmitting a first signal, a target numerology for
transmitting the first signal includes: the terminal device determines the target
numerology for transmitting the first signal from the at least one numerology
according to the first resource pool and the mapping relationship.

Alternatively, the mapping relationship between the at least one resource pool
and the at least one numerology may be that one resource pool in the at least one
resource pool corresponds to one numerology, or one numerology may be mapped to
one or more resource pools, i.e., different resource pools may be mapped to a same
numerology.

In combination with the above possible implementations of the first aspect, in
a third possible implementation of the first aspect, that the terminal device acquires a
mapping relationship between at least one resource pool and at least one numerology
includes: the terminal device receives first indication information from a network
device, where the first indication information is used for indicating the mapping
relationship; and the terminal device acquires the mapping relationship between the at
least one resource pool and the at least one numerology according to the first
indication information.

Alternatively, the terminal device may receive the first indication information

from the network device via user dedicated signaling; the terminal device may also
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receive the first indication information from the network device via broadcast
signaling; the terminal device may also receive the first indication information from
the network device via Downlink Control Information(abbreviated as "DCI"); and of
course, the terminal device may also receive the first indication information from the
network device via other manners.

In combination with the above possible implementations of the first aspect, in
a fourth implementation of the first aspect, before the terminal device determines,
according to the first resource pool for transmitting the first signal, the target
numerology for transmitting the first signal, the method may further include: the
terminal device determines the first resource pool for transmitting the first signal,
where the at least one resource pool includes the first resource pool.

In combination with the above possible implementations of the first aspect, in
a fifth implementation of the first aspect, that the terminal device determines the first
resource pool for transmitting the first signal includes at least one of the following:
the terminal device determines the first resource pool for transmitting the first signal
according to a service type of the first signal; or, the terminal device determines the
first resource pool for transmitting the first signal according to a frequency band for
transmitting the first signal; or the terminal device determines the first resource pool
for transmitting the first signal according to a path loss parameter between the
terminal device and the network device.

In combination with the above possible implementations of the first aspect, in
a sixth implementation of the first aspect, the operation that the terminal device
determines the first resource pool for transmitting the first signal includes: the
terminal device receives second indication information from the network device,
where the second indication information is used for indicating the first resource pool
for transmitting the first signal; and the terminal device determines the first resource
pool for transmitting the first signal according to the second indication information.

Specifically, the network device may indicate the first resource pool used by
the terminal device to transmit the first signal by transmitting the second indication
information to the terminal device. Alternatively, the terminal device may receive the
second indication information from the network device via the user dedicated
signaling, or the terminal device may receive the second indication information from

the network device via the broadcast signaling, or the terminal device may receive the
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second indication information from the network device via the DCI. Of course, the
terminal device may also receive the second indication information from the network
device via other manners.

In combination with the above possible implementations of the first aspect, in
a seventh implementation of the first aspect, the operation that the terminal device
determines the first resource pool for transmitting the first signal includes: the
terminal device detects a second signal except for the first signal, and determines a
resource pool, where the second signal is arranged, to be the first resource pool for
transmitting the first signal. That is, the terminal device may detect a resource pool
used by other signal except for the terminal device’s own signal that needs to be
transmitted, and may take the resource pool of the other signal to be the terminal
device’s own first resource pool.

In combination with the above possible implementations of the first aspect, in
an eighth implementation of the first aspect, the operation that the terminal device
determines the first resource pool for transmitting the signal includes the following
operations.

The operation that the terminal device determines the first resource pool for
transmitting the first signal includes the following operations.

The terminal device randomly selects one resource pool from the at least one
resource pool as the first resource pool for transmitting the first signal.

Or, the terminal device determines a resource pool index based on
transmission parameters of the terminal device, and determines the first resource pool
for transmitting the first signal from the at least one resource pool according to the
resource pool index.

Or, the terminal device performs load measurement on the at least one
resource pool based on loads and selects a resource pool with a minimum load or a
resource pool smaller than a first threshold value, to be the resource pool for
transmitting the first signal.

Specifically, the terminal device may randomly select one resource pool from
the at least one resource pool, to be the terminal device’s own first resource pool; or
the terminal device may calculate the resource pool index according to the terminal
device’s own transmission parameters such as a Radio Network Temporary Identity

(RNTTI) or a cell identity of the terminal device and the like, and then determine the
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first resource pool from the at least one resource pool according to the resource pool
index; or the terminal device may perform the load measurement on the at least one
resource pool, and may select the resource pool with the minimum load from the at
least one resource pool to be the first resource pool, for example, the terminal device
may measure the magnitudes of signal receiving powers in the at least one resource
pool and selects a resource pool with a minimum average signal receiving power to be
the first resource pool; if there are a plurality of resource pools with the minimum
average signal receiving power, any resource pool may be selected from the resource
pools with the minimum average power to be the first resource pool, and of course,
any resource pool with the average signal receiving power smaller than a preset
threshold value may also be selected to be the first resource pool.

In combination with the above possible implementations of the first aspect, in
a ninth implementation of the first aspect, the operation that the terminal device
transmits the first signal on a transmission resource of the first resource pool based on
the target numerology includes the following operations.

The terminal device randomly selects the transmission resource from at least
one transmission resource included in the first resource pool based on the target
numerology, to transmit the first signal.

Or, the terminal device determines a transmission resource index based on
transmission parameters of the terminal device and determines the transmission
resource for transmitting the first signal from the at least one transmission resource
included in the first resource pool according to the transmission resource index, and
the terminal device transmits the first signal on the transmission resource for
transmitting the first signal based on the target numerology.

Or, the terminal device determines the transmission resource for transmitting
the first signal from the at least one transmission resource included in the first
resource pool for transmitting the first signal according to a pre-configured
transmission resource index, and the terminal device transmits the first signal on the
transmission resource for transmitting the first signal based on the target numerology.

Or, the terminal device performs load measurement on the at least one
transmission resource included in the first resource pool, and selects a transmission
resource with a minimum load or a transmission resource smaller than a second

threshold value from the at least one transmission resource included in the first
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resource pool, and the terminal device transmits the first signal on the transmission
resource with the minimum load or the transmission resource smaller than the second
threshold value based on the target numerology.

Specifically, the first resource pool includes the at least one transmission
resource. Concerning how to determine the transmission resource for transmitting the
first signal from the first resource pool, four manners may be provided. The first
manner is to randomly select one transmission resource from the at least one
transmission resource to transmit the first signal. The second manner is to calculate
the transmission resource index according to the transmission parameters of the
terminal device, for example, the transmission parameters may be the RNTI of the
terminal device or the cell identity of the terminal device, and determines the resource
for transmitting the first signal from at least one transmission resource included in a
target first resource pool according to the transmission resource index. The third
manner is that the terminal device keeps the pre-configured transmission resource
index, and the terminal device determines the resource for transmitting the first signal
from the at least one transmission resource according to the pre-configured
transmission resource index. The fourth manner is that the terminal device may
perform measurement on the at least one transmission resource included in the first
resource pool and select the transmission resource with the minimum load to be the
resource for transmitting the signal; for example, the terminal device measures the
signal receiving power of each transmission resource in the at least one transmission
resource included in the first resource pool, and selects the transmission resource with
the minimum average signal receiving power to be the resource for transmitting the
first signal; and if there are a plurality of transmission resources with the minimum
average signal receiving power, any transmission resource may be selected from the
plurality of transmission resources to transmit the first signal.

In combination with the above possible implementations of the first aspect, in
a tenth implementation of the first aspect, the first resource pool and/or each resource
pool in the at least one resource pool includes at least one transmission resource; each
transmission resource in the at least one transmission resource includes: a physical
time frequency resource and/or a sequence resource, where the sequence resource
may be a sequence in a sequence group, or may be a codeword in a codebook, or may

be an interlaced pattern. Still further, transmission resources in each resource pool in
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the at least one resource pool are orthogonal to each other; each resource pool in the at
least one resource pool is orthogonal to each other, which may mean that the physical
time frequency resources are orthogonal to each other, or the sequence resources are
orthogonal to each other, or may mean that the physical time frequency resources are
orthogonal to each other and the sequence resources are orthogonal to each other.

In combination with the above possible implementations of the first aspect, in
an eleventh implementation of the first aspect, the first signal is a random access
signal or a digital signal or an uplink control signal.

A second aspect provides a method for transmitting a signal, which may
include: a network device transmits first indication information to a terminal device,
where the first indication information is used for indicating a mapping relationship so
that the terminal device acquires the mapping relationship between at least one
resource pool and at least one numerology according to the first indication
information, and the mapping relationship is used for indicating that each resource
pool in the at least one resource pool is mapped to one numerology in the at least one
numerology.

In a first possible implementation of the second aspect, the network device
transmits second indication information to the terminal device, where the second
indication information is used for indicating a first resource pool for transmitting a
first signal, so that the terminal device determines the first resource pool for
transmitting the first signal according to the second indication information.

A third aspect provides an apparatus for transmitting a signal, which is
configured to execute the method in the first aspect or any possible implementation of
the first aspect. Specifically, the apparatus includes a unit configured to execute the
method in the first aspect or any possible implementation of the first aspect.

A fourth aspect provides an apparatus for transmitting a signal, which is
configured to execute the method in the second aspect or any possible implementation
of the second aspect. Specifically, the apparatus includes a unit configured to execute
the method in the second aspect or any possible implementation of the second aspect.

A fifth aspect provides an apparatus for transmitting a signal, which may
include: a receiver, a transmitter, a memory, a processor and a bus system, where the
receiver, the transmitter, the memory and the processor are connected via the bus

system; the memory is configured to store instructions; the processor is configured to
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execute the instructions stored by the memory so as to control the receiver to receive a
signal and control the transmitter to transmit a signal; and when the processor
executes the instructions stored by the memory, the processor executes the method in
the first aspect or any possible implementation of the first aspect.

A sixth aspect provides an apparatus for transmitting a signal, which may
include: a receiver, a transmitter, a memory, a processor and a bus system, where the
receiver, the transmitter, the memory and the processor are connected via the bus
system; the memory is configured to store instructions; the processor is configured to
execute the instructions stored by the memory so as to control the receiver to receive a
signal and control the transmitter to transmit a signal; and when the processor
executes the instruction stored by the memory, the processor executes the method in
the sixth aspect or any possible implementation of the sixth aspect.

A seventh aspect provides a computer readable medium, which is configured
to store a computer program; and the computer program includes instructions for
executing the method in the first aspect or any possible implementation of the first
aspect.

An eighth aspect provides a computer readable medium, which is configured
to store a computer program; and the computer program includes instructions for
executing the method in the second aspect or any possible implementation of the

second aspect.

BRIEF DESCRIPTION OF DRAWINGS

In order to describe the technical solutions in the embodiments of the
disclosure more clearly, a simple introduction on the accompanying drawings which
are needed in the description of the embodiments is given below. Apparently, the
accompanying drawings in the description below are merely some of the
embodiments of the disclosure, based on which other drawings may be obtained by
those of ordinary skill in the art without any creative effort.

FIG. 1 illustrates a schematic diagram of a method for transmitting a signal
according to an embodiment of the disclosure.

FIG. 2 illustrates a schematic block diagram of an apparatus for transmitting a

signal according to an embodiment of the disclosure.
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FIG. 3 illustrates a schematic block diagram of another apparatus for

transmitting a signal according to an embodiment of the disclosure.

DETAILED DESCRIPTION

A clear and complete description of the technical solutions in the disclosure
will be given below, in combination with the accompanying drawings in the
embodiments of the disclosure. Apparently, the embodiments described below are a
part, but not all, of the embodiments of the disclosure. All of the other embodiments,
obtained by those of ordinary skill in the art based on the embodiments of the
disclosure without any inventive efforts, fall into the protection scope of the
disclosure.

It should be understood that the technical solutions of the disclosure may be
applied in various communications systems, such as a Global System of Mobile
communication (abbreviated as "GSM") system, a Code Division Multiple Access
(abbreviated as "CDMA") system, a Wideband Code Division Multiple Access
(abbreviated as "WCDMA") system, a General Packet Radio Service (abbreviated as
"GPRS") system, an LTE system, an LTE Frequency Division Duplex (abbreviated as
"FDD") system, an LTE Time Division Duplex (abbreviated as "TDD") system, a
Universal Mobile Telecommunication System (abbreviated as "UMTS") system, a
Worldwide Interoperability for Microwave Access (abbreviated as "WiMAX")
communication system or a future possible communication system.

It should be further understood that, in the embodiments of the disclosure, the
terminal device may be called User Equipment (Abbreviated as "UE"), a terminal
device, a Mobile Station (Abbreviated as "MS"), a mobile terminal or a terminal
device in a future 5G network. The terminal device may communicate with one or
more core networks via a Radio Access Network (Abbreviated as "RAN"). For
example, the terminal may be a mobile phone (or referred to as a cellular phone) or a
computer having a mobile terminal, etc. For example, the terminal may further be a
portable, pocketed, handheld, computer built-in or vehicle-amounted mobile
apparatus that exchanges voice and/or data with a wireless access network.

The network device may be used for communicating with a mobile device.

The network device may be a Base Transceiver Station (Abbreviated as "BTS") in a
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GSM or CDMA, may also be a NodeB (NB) in a WCDMA, or may be an Evolutional
NodeB (eNB or eNodeB) in an LTE or a relay station, an access point, a vehicle-
amounted device, a wearable device as well as an access network device in a future
5G network.

FIG. 1 illustrates a schematic flowchart of a method 100 for transmitting a
signal according to an embodiment of the disclosure. FIG. 1 illustrates actions or
operations of the method for transmitting the signal. However, these actions or
operations are merely illustrated as examples. Other operations or variations of each
operation in FIG. 1 may further be executed in the embodiments of the disclosure.
The method 100 may include the following operations.

At S110, a terminal device determines, according to a first resource pool for
transmitting a first signal, a target numerology for transmitting the first signal.

At S120, the terminal device transmits the first signal on a transmission
resource of the first resource pool based on the target numerology.

Alternatively, in the action S110, the terminal device may determine the target
numerology for transmitting the first signal according to a mapping relationship
between basic numerologies and resource pools. Of course, the terminal device may
also determine the target numerology for transmitting the first signal according to a
preset internal relationship or logic relationship between the basic numerologies and
the resource pools. Of course, the terminal device may also determine the target
numerology for transmitting the first signal according to the first resource pool by
using other manners.

Therefore, the terminal device may obtain the target numerology
corresponding to the first resource pool and then the terminal device transmits the first
signal based on the target numerology by using the transmission resource in the first
resource pool. In this way, the terminal device may determine the target numerology
corresponding to the resource pool, so as to avoid the terminal device from being
allocated a fixed numerology as in the prior art. Since the terminal device may
determine the target numerology corresponding to the first signal according to the first
resource pool, the flexibility of the terminal device to select the numerology may also
be improved.

Further, different basic numerologies may be selected for different services.

For example, when the first signal is of a first service type, a first numerology is
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selected; and when the first signal is of a second service type, a second numerology is
selected. In this way, the requirements of different services can be met.

The terminal device acquires a mapping relationship between at least one
resource pool and at least one numerology, where the mapping relationship is used for
indicating that each resource pool in the at least one resource pool is mapped to one
numerology in the at least one numerology.

Alternatively, the first signal may be a random access signal, and may be, for
example, a preamble signal or a Physical Random Access Channel (abbreviated as
"PRACH"), or may be a data signal or a Physical Uplink Control Channel
(abbreviated as "PUCCH" or Schedule Request), which is not defined by this
embodiment of the disclosure.

As an alternative embodiment, before the action S110, the method 100 may
further include: the terminal device acquires a mapping relationship between at least
one resource pool and at least one numerology, where the mapping relationship is
used for indicating that each resource pool in the at least one resource pool is mapped
to one numerology in the at least one numerology, and the at least one resource pool
includes the first resource pool; and the action S110 includes: the terminal device
determines the target numerology for transmitting the first signal in the at least one
numerology according to the first resource pool and the mapping relationship.

As an alternative embodiment, the terminal device may obtain the mapping
relationship between the at least one resource pool and the at least one numerology
via two manners. The first manner is that the network device transmits first indication
information to the terminal device, where the first indication information is used for
indicating the mapping relationship; and the terminal device receives the first
indication information, and obtains a mapping relationship between N resource pools
and the at least one numerology according to the first indication information.
Specifically, the network device may transmit the first indication information via user
dedicated signaling, or transmit the first indication information via DCI, and the
terminal device receives the first indication information via the user dedicated
signaling, or receives the first indication information via the DCI. Of course, the
network device may also transmit the first indication information via another manner
specified by a protocol, and the terminal device may also receive the first indication

information from the network device via a manner specified by the protocol, all of
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which are not limited by this embodiment of the disclosure. The second manner is that
the terminal device may obtain the mapping relationship between the N resource
pools and the at least one numerology according to a self-kept mapping relationship.
It should be understood that the mapping relationship may be only obtained by the
terminal device once, and when the first resource pool is subsequently determined
according to own adopted basic numerologies, the mapping relationship is used to
determine the first resource pool.

It should be understood that the mapping relationship between the at least one
resource pool and the at least one numerology may be that one resource pool in the at
least one resource pool is mapped to one numerology, or one numerology is mapped
to one or more resource pools, i.e., different resource pools are mapped to a same
numerology, in other words, the number of the resource pools is greater than or equal
to the number of basic numerologies.

Alternatively, the first resource pool and/or each resource pool in the at least
one resource pool includes at least one transmission resource; each transmission
resource in the at least one transmission resource includes: a physical time frequency
resource and/or a sequence resource, where the sequence resource may be a sequence
in a sequence group, or may be a codeword in a codebook, or may be an interlaced
pattern. Still further, transmission resources in each resource pool in the N resource
pools are orthogonal to each other; each resource pool in the N resource pools is
orthogonal to each other, which mean that the physical time frequency resources are
orthogonal to each other, or the sequence resources are orthogonal to each other, or
may mean that the physical time frequency resources are orthogonal to each other and
the sequence resources are orthogonal to each other.

It should be further understood that the numerology in this embodiment of the
disclosure, such as the target numerology and/or each numerology in the at least one
numerology, may include: a subcarrier spacing, the number of subcarriers included in
a system bandwidth, the number of subcarriers included in a PRB, the length of an
OFDM symbol, the number of points of Fourier transform such as FFT or IFFT for
generating an OFDM signal, the number of OFDM symbols included in a TTI, the
number of TTIs included in a first time period, and a type of a CP of the first signal as
well as the time length of the CP of the signal. The subcarrier spacing is a frequency

spacing between adjacent subcarriers, such as 15kHz and 60kHz. The number of
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subcarriers under a special bandwidth may be, for example, the number of subcarriers
corresponding to each possible system bandwidth. The number of subcarriers
included in the PRB typically may be, for example, an integer multiple of 6 or 16. The
number of OFDM symbols in the TTI may typically be, for example, an integer
multiple of 2, 4 and 7 or may be an integer multiple of 14. The number of TTIs
included in the first time period may be the number of TTIs included in a time length
of Ims or 10ms. The CP of the first signal may be a normal CP or an extended CP.
The numerology may further include: a time length of the CP of the first signal.

Alternatively, for example, the target numerology and/or each numerology in
the at least one numerology may further include: a basic parameter in a newly defined
resource partitioning manner in a future network system; for example, the basic
parameter may be a basic frequency domain unit, a basic frequency domain unit
pattern, a subcarrier pattern, a position occupied by a reference symbol in a time
domain unit, a TTI pattern within a unit period, a pattern of a sub-frame in a frame, a
pattern of a time slot in the sub-frame and an OFDM pattern in the time slot, etc.

As an alternative embodiment, before the action S110, the method 100 may
further include: the terminal device determines the first resource pool for transmitting
the first signal. The terminal device determines the first resource pool for transmitting
the first signal in the following eight manners.

The first manner: the terminal device determines the first resource pool for
transmitting the first signal according to a service type of the first signal. For example,
the network device and the terminal device may agree in advance that a resource pool
1 is used for a first service type and a resource pool 2 is used for a second service
type; when the first signal is of the first service type, the terminal device determines
the first resource pool to be the resource pool 1; and when the first signal is of the
second service type, the terminal device determines the first resource pool to be the
resource pool 2.

The second manner: the terminal device determines the first resource pool for
transmitting the first signal according to a frequency band for transmitting the first
signal. For example, the terminal device and the network device agree in advance that
a first operating frequency band is mapped to a resource pool 3, and a second
operating frequency band is mapped to a resource pool 4; when the terminal device

transmits the first signal on the first operating frequency band, the terminal device
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determines the first resource pool to be the resource pool 3; and when the terminal
device transmits the first signal on the second operating frequency band, the terminal
device determines the first resource pool to be the resource pool 4.

The third manner: the terminal device determines the first resource pool for
transmitting the first signal according to a path loss parameter between the terminal
device and the network device. For example, the terminal device and the network
device agree in advance that when the path loss parameter is greater than a first
threshold value, a resource pool 5 is selected; and when the path loss parameter is
smaller than the first threshold value, a resource pool 6 is selected. The terminal
device judges whether the resource pool 5 or the resource pool 6 is selected to be the
first resource pool according to the path loss parameter.

The fourth manner: the terminal device receives second indication information
from the network device, where the second indication information is used for
indicating the first resource pool for transmitting the first signal; and the terminal
device determines the first resource pool for transmitting the first signal according to
the second indication information. Alternatively, the network device may transmit the
second indication information to the terminal device via user dedicated signaling, and
the terminal device may receive the second indication information from the network
device via the user dedicated signaling; the network device may transmit the second
indication information via broadcast signaling, and the terminal device may also
receive the second indication information from the network device via the broadcast
signaling; the network device may transmit the second indication information to the
terminal device via DCI, and the terminal device may receive the second indication
information from the network device via the DCI. Of course, the network device may
transmit the second indication information to the terminal device via other manners,
and the terminal device may also receive the second indication information from the
network device via other manners, all of which are not defined by this embodiment of
the disclosure.

The fifth manner: the terminal device detects a second signal except for the
first signal, and determines a resource pool used for the second signal to be the first

resource pool for transmitting the first signal.
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The sixth manner: the terminal device randomly selects one resource pool
from the at least one resource pool to be the first resource pool for transmitting the
first signal.

The seventh manner: the terminal device determines a resource pool index
based on transmission parameters of the terminal device, and determines the first
resource pool for transmitting the first signal from the at least one resource pool
according to the resource pool index. For example, the resource pool index may be
calculated according to an RNTT or a cell identity of the terminal device, and then the
first resource pool for transmitting the first signal is determined from the at least one
resource pool according to the resource index.

The eighth manner: the terminal device performs load measurement on the at
least one resource pool, and selects a resource pool with a minimum load or a
resource pool smaller than a first threshold value to be the resource pool for
transmitting the first signal. For example, the terminal device measures a signal
receiving power of each resource pool in the at least one resource pool and takes a
resource pool with a minimum average signal receiving power to be the first resource
pool; and if there are a plurality of transmission resources with the minimum average
signal receiving power, any resource pool in the resource pool may be selected to
transmit the first signal. Of course, any resource pool with the average signal
receiving power smaller than a preset threshold value may also be selected to be the
first resource for transmitting the first signal.

In the action S120, the terminal device transmits the first signal on the
transmission resource of the first resource pool based on the target numerology. The
operation that the terminal device transmits the first signal on the transmission
resource of the first resource pool based on the target numerology may include that,
the transmission resource for transmitting the first signal is determined in at least one
transmission resource included in the first resource pool first, and then the first signal
is transmitted. If the first resource pool only includes one transmission resource, the
terminal device transmits the first signal on this transmission resource; if the first
resource pool includes a plurality of transmission resources, there is a need to further
select the resource for transmitting the first signal from the plurality of the

transmission resources. Specifically, the transmission resource for transmitting the
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first signal may be determined from the at least one transmission resource included in
the first resource pool in the following four manners.

The first manner: the terminal device randomly selects the transmission
resource from the at least one transmission resource included in the first resource
pool, to transmit the first signal.

The second manner: the terminal device determines a transmission resource
index based on transmission parameters of the terminal device, for example, the
transmission resource index may be calculated based on an RNTI of the terminal
device or a cell identity of the terminal device, and determines, according to the
transmission resource index, the transmission resource for transmitting the first signal
from the at least one transmission resource included in the first resource pool for
transmitting the first signal, and the first signal is transmitted on the transmission
resource for transmitting the first signal.

The third manner: the terminal device keeps a pre-configured transmission
resource index; the terminal device determines the transmission resource for
transmitting the first signal from the at least one transmission resource included in the
first resource pool for transmitting the first signal according to the pre-configured
transmission resource index, and the first signal is transmitted on the resource for
transmitting the first signal.

The fourth manner: the terminal device performs load measurement on the at
least one transmission resource included in the first resource pool for transmitting the
first signal, selects a transmission resource with a minimum load and transmits the
first signal on the transmission resource with the minimum load. For example, the
terminal device measures a signal receiving power of each transmission resource in
the at least one transmission resource in the first resource pool, and takes a
transmission resource with a minimum average signal receiving power to be the
resource for transmitting the first signal; and if there are a plurality of transmission
resources with the minimum average signal receiving power, any transmission
resource may be selected from the plurality of transmission resources to transmit the
first signal. Of course, any transmission resource with the average signal receiving
power smaller than a preset threshold value may also be selected to be the resource

for transmitting the first signal.
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Therefore, with the method for transmitting the signal provided by this
embodiment of the disclosure, the terminal device determines the target numerology
corresponding to the first resource pool of the terminal device according to the
mapping relationship between the resource pools and the basic numerologies and then
the terminal device transmits the first signal on the transmission resource of the first
resource pool based on the target numerology. In this way, the corresponding target
numerology may be determined according to a signal transmitted by the terminal
device, so as to avoid the terminal device from being allocated a fixed numerology as
in the prior art. Since the terminal device may determine the target numerology
corresponding to the first signal according to the first signal, the requirement of
different services can be met; and meanwhile, the flexibility of the terminal device to
select the numerology may also be improved.

For convenience of understanding, two specific examples will be described
below but are not intended to limit this embodiment of the disclosure. The first
example is as follows: the terminal device performs load measurement on a receiving
signal power in at least one resource pool to determine a first resource pool, and the
numerology is a subcarrier spacing. Specifically, the following actions are included.

At action 1, a network device transmits Radio Resource Control (RRC)
signaling to a terminal device, where the RRC signaling carries first indication
information. For example, the first indication information indicates N resource pools
and a subcarrier spacing corresponding to each resource pool in the N resource pools,
in which the N is greater than or equal to 1. Specifically, the first indication
information may indicate: a start position and an end position of each resource pool in
the N resource pools in frequency domain and sub-frames included in each resource
pool. Each resource pool includes at least one time frequency resource, and each
subcarrier is mapped to one resource pool. Of course, each subcarrier may be mapped
to a plurality of resource pools. For the specific convenience, it is assumed that each
subcarrier corresponds to one resource pool herein.

At action 2, the terminal device receives, via the RRC signaling, the first
indication information from the network device, and the terminal device measures a
signal receiving power of each resource pool in the N resource pools to obtain an
average signal receiving power of the N resource pools, and selects a resource pool

with a minimum average signal receiving power from the N resource pools to be the
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first resource pool for transmitting the signal, where the first resource pool includes at
least one time frequency resource.

At action 3, the terminal device determines a target numerology for
transmitting the first signal from at least one numerology according to the first
resource pool and the first indication information.

At action 4, the terminal device randomly selects one time frequency resource
from the at least one time frequency resource included in the first resource pool to
transmit a random access signal based on the target numerology.

The second example is as follows: the terminal device acquires a mapping
relationship via broadcast signaling, the terminal device determines a first resource
pool from at least one resource pool according to a resource pool index and the
numerology is a type of a CP. Specifically, the following actions are included.

At action 1, a network device broadcasts signaling to a terminal device, where
the broadcast signaling carries first indication information, and the first indication
information indicates N resource pools and a type of a CP corresponding to each
resource pool in the N resource pools. Specifically, the first indication information
may indicate: a start position and an end position of a frequency domain resource of
each resource pool in the N resource pools, and sub-frames included in each resource
pool. Each resource pool includes at least one transmission resource, each
transmission resource includes a time frequency resource and a sequence resource,
and each resource pool includes at least one sequence resource.

At action 2, the terminal device acquires the first indication information in the
broadcast signaling after receiving the broadcast signaling broadcast by the network
device. The terminal device may also receive DCI signaling from the network device,
where the DCI signaling carries a resource pool index; and the terminal device
determines the first resource pool from the N resource pools according to the resource
pool index.

At action 3, the terminal device determines that the CP corresponding to the
first resource pool is an extended CP according to the first indication information and
the first resource pool.

At action 4, the terminal device calculates a transmission resource index
according to an RNTI, and determines a transmission resource for transmitting a data

signal from the at least one transmission resource included in the first resource pool
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according to the transmission resource index; and the terminal device transmits the
data signal on the time frequency resource and the sequence resource included in the
transmission resource.

The method for transmitting the signal according to the embodiments of the
disclosure is described above in combination with FIG. 1. Hereinafter, an apparatus
for transmitting the signal according to the embodiments of the disclosure will be
described in combination with FIG. 2 and FIG. 3.

FIG. 2 illustrates a schematic diagram of an apparatus 200 for transmitting a
signal according to an embodiment of the disclosure. The apparatus may be, for
example, the terminal device in the method 100. The apparatus 200 may include: a
determination module 210 and a transmission module 220.

The determination module 210 is configured to determine, according to a first
resource pool for transmitting a first signal, a target numerology for transmitting the
first signal.

The transmission module 220 is configured to transmit the first signal on a
transmission resource of the first resource pool based on the target numerology.

As an alternative embodiment, the apparatus 200 may further include: an
acquisition module, configured to acquire, before the target numerology for
transmitting the first signal is determined according to the first resource pool for
transmitting the first signal, a mapping relationship between at least one resource pool
and at least one numerology. The mapping relationship is used for indicating that each
resource pool in the at least one resource pool is mapped to one numerology in the at
least one numerology, and the at least one resource pool includes the first resource
pool. The determination module 210 is specifically configured to determine the target
numerology for transmitting the first signal from the at least one numerology
according to the first resource pool and the mapping relationship.

As an alternative embodiment, the acquisition module is specifically
configured to receive first indication information from a network device, where the
first indication information is used for indicating the mapping relationship; and
acquire the mapping relationship between the at least one resource pool and the at
least one numerology according to the first indication information.

As an alternative embodiment, the determination module 210 is further

configured to: determine, before the target numerology for transmitting the first signal
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is determined according to the first resource pool for transmitting the first signal, the
first resource pool for transmitting the first signal.

As an alternative embodiment, the determination module 210 is specifically
configured to: receive second indication information from the network device, where
the second indication information is used for indicating the first resource pool for
transmitting the first signal; and determine the first resource pool for transmitting the
first signal according to the second indication information.

As an alternative embodiment, the determination module 210 is specifically
configured to determine the first resource pool for transmitting the first signal
according to at least one of a service type of the first signal, a frequency band or a
path loss parameter.

As an alternative embodiment, the determination module 210 is specifically
configured to randomly select one resource pool from the at least one resource pool as
the first resource pool for transmitting the first signal.

Or, the determination module 210 is specifically configured to determine a
resource pool index based on transmission parameters of the terminal device, and
determine the first resource pool for transmitting the first signal from the at least one
resource pool according to the resource pool index.

Or, the determination module 210 is specifically configured to perform load
measurement on the at least one resource pool and selects a resource pool with a
minimum load or a resource pool smaller than a first threshold value to be the
resource pool for transmitting the first signal.

Or, the determination module 210 is specifically configured to detect a second
signal except for the first signal, and determine a resource pool adopted by the second
signal to be the first resource pool for transmitting the first signal.

As an alternative embodiment, the transmission module 220 is specifically
configured to randomly select the transmission resource from at least one
transmission resource included in the first resource pool based on the target
numerology to transmit the first signal.

Or, the transmission module 220 is specifically configured to determine a
transmission resource index based on transmission parameters of the apparatus 200
and determine the transmission resource for transmitting the first signal from the at

least one transmission resource included in the first resource pool according to the
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transmission resource index, and transmit the first signal on the transmission resource
for transmitting the first signal based on the target numerology.

Or, the transmission module 220 is specifically configured to determine the
transmission resource for transmitting the first signal from the at least one
transmission resource included in the first resource pool for transmitting the first
signal according to a pre-configured transmission resource index, where the apparatus
200 transmits the first signal on the transmission resource for transmitting the first
signal based on the target numerology.

Or, the transmission module 220 is specifically configured to perform load
measurement on the at least one transmission resource included in the first resource
pool, select a transmission resource with a minimum load or a transmission resource
smaller than a second threshold value from the at least one transmission resource
included in the first resource pool, and transmit the first signal on the transmission
resource with the minimum load or the transmission resource smaller than the second
threshold value based on the target numerology.

As an alternative embodiment, the resource pool includes at least one
transmission resource; and each transmission resource in the at least one transmission
resource includes: a physical time frequency resource and/or a sequence resource.

As an alternative embodiment, the numerology includes at least one of the
following: a subcarrier spacing, the number of subcarriers included in a system
bandwidth, the number of subcarriers included in a PRB, the length of an OFDM
symbol, the number of points of FFT or IFFT for generating an OFDM signal, the
number of OFDM symbols included in a TTI, the number of TTIs included in a first
time period, and a type of a CP of the first signal.

As an alternative embodiment, the first signal is a random access signal or a
data signal or an uplink control signal.

FIG. 3 illustrates a schematic diagram of an apparatus 300 for transmitting a
signal according to an embodiment of the disclosure. The apparatus 300 may be, for
example, the terminal device in the method 100. The apparatus 200 may include a
transceiver 310, a processor 320, a memory 330 and a bus system 340, where the
transceiver 310, the processor 320 and the memory 330 are connected via the bus

system 340, the memory 330 is configured to store instructions, and the processor 320
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is configured to execute the instructions stored by the memory 330 so as to control the
transceiver 310 to transmit or receive a signal.

The processor 320 is configured to determine, according to a first resource
pool for transmitting a first signal, a target numerology for transmitting the first
signal, and the transceiver 310 is configured to transmit the first signal on a
transmission resource of the first resource pool based on the target numerology.

As an alternative embodiment, the transceiver 310 may further configured to:
acquire, before the target numerology for transmitting the first signal is determined
according to the first resource pool for transmitting the first signal, a mapping
relationship between at least one resource pool and at least one numerology, where
the mapping relationship is used for indicating that each resource pool in the at least
one resource pool is mapped to one numerology in the at least one numerology, and
the at least one resource pool includes the first resource pool; and the processor 320 is
specifically configured to: determine the target numerology for transmitting the first
signal from the at least one numerology according to the first resource pool and the
mapping relationship.

As an alternative embodiment, the transceiver 310 is further configured to:
receive first indication information from a network device, where the first indication
information is used for indicating the mapping relationship; and acquire the mapping
relationship between the at least one resource pool and the at least one numerology
according to the first indication information.

As an alternative embodiment, the processor 320 is further configured to:
determine, before the target numerology for transmitting the first signal is determined
according to the first resource pool for transmitting the first signal, the first resource
pool for transmitting the first signal.

As an alternative embodiment, the processor 320 is specifically configured to:
receive second indication information from the network device, where the second
indication information is used for indicating the first resource pool for transmitting the
first signal; and determine the first resource pool for transmitting the first signal
according to the second indication information.

As an alternative embodiment, the processor 320 is specifically configured to:
determine the first resource pool for transmitting the first signal according to at least

one of a service type of the first signal, a frequency band, or a path loss parameter.
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As an alternative embodiment, the processor 320 is specifically configured to:
randomly select one resource pool from the at least one resource pool to be the first
resource pool for transmitting the first signal.

Or, the processor 320 is specifically configured to determine a resource pool
index based on transmission parameters of the terminal device, and determine the first
resource pool for transmitting the first signal from the at least one resource pool
according to the resource pool index.

Or, the processor 320 is specifically configured to perform load measurement
on the at least one resource pool and selects a resource pool with a minimum load or a
resource pool smaller than a first threshold value to be the resource pool for
transmitting the first signal.

Or, the processor 320 is specifically configured to detect a second signal
except for the first signal, and determine a resource pool used for the second signal to
be the first resource pool for transmitting the first signal.

As an alternative embodiment, the transceiver 310 is specifically configured to
randomly select the transmission resource from at least one transmission resource
included in the first resource pool based on the target numerology to transmit the first
signal.

Or, the transceiver 310 is specifically configured to determine a transmission
resource index based on transmission parameters of the apparatus 300 and determine
the transmission resource for transmitting the first signal from the at least one
transmission resource included in the first resource pool according to the transmission
resource index, and transmit the first signal on the transmission resource for
transmitting the first signal based on the target numerology.

Or, the transceiver 310 is specifically configured to determine the transmission
resource for transmitting the first signal from the at least one transmission resource
included in the first resource pool for transmitting the first signal according to a pre-
configured transmission resource index, where the apparatus 300 transmits the first
signal on the transmission resource for transmitting the first signal based on the target
numerology.

Or, the transceiver 310 is specifically configured to perform load measurement
on the at least one transmission resource included in the first resource pool, select a

transmission resource with a minimum load or a transmission resource smaller than a
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second threshold value in the at least one transmission resource included in the first
resource pool, and transmit the first signal on the transmission resource with the
minimum load or the transmission resource smaller than the second threshold value
based on the target numerology.

As an alternative embodiment, the resource pool includes at least one
transmission resource; and each transmission resource in the at least one transmission
resource includes: a physical time frequency resource and/or a sequence resource.

As an alternative embodiment, the numerology includes at least one of the
following: a subcarrier spacing, the number of subcarriers included in a system
bandwidth, the number of subcarriers included in a PRB, the length of an OFDM
symbol, the number of points of FFT or IFFT for generating an OFDM signal, the
number of OFDM symbols included in a TTI, the number of TTIs included in a first
time period, or a type of a CP of the first signal.

As an alternative embodiment, the first signal is a random access signal or a
data signal or an uplink control signal.

It should be understood that, in this embodiment of the disclosure, the
processor 320 may be a Central Processing Unit (CPU); the processor may further be
other universal processors, a Digital Signal Processor (DSP), an Application Specific
Integrated Circuit (ASIC) and a Field Programmable Gate Array (FPGA) or other
programmable logic devices, discrete gates or transistor logic devices, discrete
hardware component and the like. The universal processor may be a microprocessor
or the processor may also be any conventional processor, etc.

It should be understood that, the term “and/or” in this specification describes
only an association relationship for describing associated objects and represents that
three relationships may exist. For example, A and/or B may represent the following
three cases: Only A exists, both A and B exist, and only B exists. In addition, the
character “/” in this specification generally indicates an “or” relationship between the
associated objects.

It should be understood that, in each embodiment of the disclosure, sequence
numbers of the foregoing processes do not mean execution sequences in various
embodiments of the disclosure. The execution sequences of the processes should be

determined according to functions and internal logic of the processes, and should not
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be construed as any limitation on the implementation processes of the embodiments of
the disclosure.

A person of ordinary skill in the art may be aware that, in combination with
the examples described in the embodiments disclosed in this specification, units and
algorithm actions may be implemented by electronic hardware, computer software or
a combination of computer software and electronic hardware. In order to describe the
interchangeability between hardware and software, the constitutions and actions of
each example are described generally according to functions in the above description.
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 the disclosure.

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 foregoing
system, apparatus, and unit, reference may be made to a corresponding process in the
foregoing method embodiments, and details are not described herein again.

In the several embodiments provided in the present 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
exemplary. For example, the unit 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 features
may be ignored or not performed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connections may be implemented
through some interfaces. The indirect couplings or communication connections
between the apparatuses or units may be implemented in electronic, mechanical, or
other forms.

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 according to actual needs to achieve the objectives of the solutions of

the embodiments.
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In addition, functional units in the embodiments of the disclosure may be
integrated into one processing unit, or each of the units may exist alone physically, or
two or more units are integrated into one unit.

When the functions are implemented in the form of a software functional unit
and sold or used as an independent product, the functions may be stored in a
computer-readable storage medium. Based on such an understanding, the technical
solutions of the disclosure essentially, or the part contributing to the prior art, or some
of the technical solutions may be implemented in a form of a software product. The
software product is stored in a storage medium and includes several instructions for
instructing a computer device (which may be a personal computer, a server, or a
network device) to perform all or some of the actions of the methods described in the
embodiments of the disclosure. The foregoing storage medium includes any medium
that can store program code, such as a universal serial bus (USB) flash drive, a
removable hard disk, a ROM, a RAM, a magnetic disk, or an optical disc.

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

protection scope of the claims.
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CLAIMS

1. A method for transmitting a signal, comprising:
determining, by a terminal device, according to a first resource pool for

transmitting a first signal, a target numerology for transmitting the first signal, wherein
the numerology comprises a subcarrier spacing and a type of a Cyclic Prefix, CP, of the
first signal; and

transmitting, by the terminal device, the first signal on a transmission resource

of the first resource pool based on the target numerology, comprising:
determining, by the terminal device, a transmission resource index based
on transmission parameters of the terminal device, determining, by the terminal
device, the transmission resource for transmitting the first signal from at least one
transmission resource comprised in the first resource pool according to the
transmission resource index, and transmitting, by the terminal device, the first
signal on the transmission resource for transmitting the first signal based on the

target numerology.

2. The method of claim 1, before determining, by the terminal device, according to the
first resource pool for transmitting the first signal, the target numerology for
transmitting the first signal, further comprising:

acquiring, by the terminal device, a mapping relationship between at least one
resource pool and at least one numerology, wherein the mapping relationship is used
for indicating that each resource pool in the at least one resource pool is mapped to one
numerology in the at least one numerology, and the at least one resource pool comprises
the first resource pool, and

wherein determining, by a terminal device, according to the first resource pool
for transmitting the first signal, the target numerology for transmitting the first signal
comprises:

determining, by the terminal device, the target numerology for transmitting the
first signal from the at least one numerology according to the first resource pool and

the mapping relationship.
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3. The method of claim 2, wherein acquiring, by the terminal device, the mapping
relationship between at least one resource pool and at least one humerology comprises:
receiving, by the terminal device, first indication information from a network
device, wherein the first indication information is used for indicating the mapping
relationship; and
acquiring, by the terminal device, the mapping relationship between the at least
one resource pool and the at least one numerology according to the first indication

information.

4. The method of any one of claims 1-3, before determining, by the terminal device,
according to the first resource pool for transmitting the first signal, the target
numerology for transmitting the first signal, further comprising:

determining, by the terminal device, the first resource pool for transmitting the

first signal.

5. The method of claim 4, wherein determining, by the terminal device, the first
resource pool for transmitting the first signal comprises:

determining, by the terminal device, the first resource pool for transmitting the
first signal according to at least one of a service type of the first signal, a frequency
band, or a path loss parameter; or

randomly selecting, by the terminal device, from the at least one resource pool,
one resource pool, to be the first resource pool for transmitting the first signal; or

determining, by the terminal device, a resource pool index based on
transmission parameters of the terminal device, and determining the first resource pool
for transmitting the first signal from the at least one resource pool according to the
resource pool index; or

performing, by the terminal device, load measurement on the at least one
resource pool and selecting a resource pool with a minimum load or a resource pool
smaller than a first threshold value, to be the resource pool for transmitting the first
signal; or

detecting, by the terminal device, a second signal except for the first signal, and
determining a resource pool, where the second signal is arranged, to be the first resource

pool for transmitting the first signal.
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6. The method of claim 4, wherein determining, by the terminal device, the first
resource pool for transmitting the first signal comprises:

receiving, by the terminal device, second indication information from the
network device, wherein the second indication information is used for indicating the
first resource pool for transmitting the first signal; and

determining, by the terminal device, the first resource pool for transmitting the

first signal according to the second indication information.

7. The method of any one of claims 1-6, wherein the resource pool comprises at least
one transmission resource; and each transmission resource in the at least one
transmission resource comprises at least one of a physical time frequency resource or a

sequence resource.

8. The method of any one of claims 1-7, wherein the first signal is a random access

signal or a data signal or an uplink control signal.

9. An apparatus for transmitting a signal, comprising:

a determination module, configured to determine, according to a first resource
pool for transmitting a first signal, a target numerology for transmitting the first signal,
wherein the numerology comprises a subcarrier spacing and a type of a Cyclic Prefix,
CP, of the first signal; and

a transmission module, configured to transmit the first signal on a transmission
resource of the first resource pool based on the target numerology, comprising
configured to:

determine a transmission resource index based on transmission parameters
of the apparatus, determine the transmission resource for transmitting the first
signal from at least one transmission resource comprised in the first resource pool
according to the transmission resource index, and transmit the first signal on the
transmission resource for transmitting the first signal based on the target

numerology.

10. The apparatus of claim 9, wherein the apparatus further comprises:
an acquisition module, configured to acquire, before the target numerology for

transmitting the first signal is determined according to the first resource pool for
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transmitting the first signal, a mapping relationship between at least one resource pool
and at least one numerology, wherein the mapping relationship is used for indicating
each resource pool in the at least one resource pool is mapped to one numerology in the
at least one numerology, and the at least one resource pool comprises the first resource
pool; and

the determination module is configured to: determine the target numerology for
transmitting the first signal from at least one numerology according to the first resource
pool and the mapping relationship.

11. The apparatus of claim 10, wherein the acquisition module is configured to:
receive first indication information from a network device, wherein the first
indication information is used for indicating the mapping relationship; and
acquire the mapping relationship between the at least one resource pool and the

at least one numerology according to the first indication information.

12. The apparatus of any one of claims 9-11, wherein the determination module is
further configured to:

before the target numerology for transmitting the first signal is determined
according to the first resource pool for transmitting the first signal, determine the first
resource pool for transmitting the first signal.

13. The apparatus of claim 12, wherein the determination module is configured to:

determine the first resource pool for transmitting the first signal according to at
least one of a service type of the first signal, a frequency band, or a path loss parameter;
or

determine a resource pool index based on transmission parameters of the
apparatus, and determine the first resource pool for transmitting the first signal from
the at least one resource pool according to the resource pool index; or

perform load measurement on the at least one resource pool and select a
resource pool with a minimum load or a resource pool smaller than a first threshold
value to be the resource pool for transmitting the first signal; or

detect a second signal except for the first signal, and determine a resource pool,
where the second signal is arranged, to be the first resource pool for transmitting the

first signal.
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14. The apparatus of claim 12, wherein the determination module is configured to:
receive second indication information from the network device, wherein the
second indication information is used for indicating the first resource pool for
transmitting the first signal ; and
determine the first resource pool for transmitting the first signal according to

the second indication information.

15. The apparatus of any one of claims 9-14, wherein the resource pool comprises at
least one transmission resource; and each transmission resource in the at least one
transmission resource comprises at least one of a physical time frequency resource or a

sequence resource.

16. The apparatus of any one of claims 9-15, wherein the first signal is a random access

signal or a data signal or an uplink control signal.
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