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ABSTRACT

This application provides a signal transmission method, a network device, and a terminal
device. The method includes: generating, by a network device, a first signal, where the first
signal is used to indicate to a terminal device that there is or there is no paging scheduling
information on a first paging occasion; determining, by the network device, a first resource
based on at least one of a paging configuration parameter, a first parameter set, a terminal
device identifier, or a terminal identification code; and sending, by the network device, the
first signal to the terminal device on the first resource. The signal transmission method,
network device, and terminal device in the embodiments of this application enable the
terminal device to determine, based on the first signal, whether to listen on a downlink control

channel, reducing power consumption of the terminal device.
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SIGNAL TRANSMISSION METHOD, NETWORK DEVICE, AND
TERMINAL DEVICE

TECHNICAL FIELD

[0001]  This application relates to the communications field, and more specifically, to a

signal transmission method, a network device, and a terminal device.

BACKGROUND

[0002] In a wireless communications system, a terminal device usually has two modes: a
connected mode and an idle mode (or a sleep mode). When the terminal device is in the idle
mode, the terminal device cannot directly communicate with a network device. To ensure that
the network device can effectively find the terminal device in the idle mode, the network
device usually sends paging scheduling information to the terminal device in a paging manner,
that is, periodically, to indicate whether the terminal device needs to be switched from the idle
mode to the connected mode to communicate with the network device. After receiving the
paging scheduling information, the terminal device may wake up to enter the connected state,
to send or receive service data.

[0003] The terminal device in the idle mode periodically wakes up to listen to the paging
scheduling information. A period of periodic wakeup is referred to as a discontinuous
reception (Discontinuous Reception, DRX) period. A time point at which the terminal device
wakes up is referred to as a paging occasion (Paging Occasion, PO), and one DRX period
includes at least one PO. The terminal device in the idle mode remains in the idle mode at

most time in a DRX period, and wakes up only at a corresponding PO to listen to the paging
1
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scheduling information. In a DRX period, the terminal device needs to wake up only on one
PO to listen to the paging scheduling information.

[0004] However, in an internet of things (Internet of Things, IoT) system, services of
many terminal devices are characterized by proactive reporting, that is, uplink-oriented, and
there is a relatively low probability that the terminal device is paged. In addition, a system
message (a useful system message except a conventional system frame number or the like) is
not frequently changed. Therefore, most POs may be empty. To be specific, the network
device does not send corresponding paging scheduling information on POs in most DRX
periods. However, the terminal device still needs to wake up on a PO in each DRX period to
listen to the paging scheduling information. This actually causes a power consumption waste.
For example, if there is no paging scheduling information for a specific terminal device on a
specific PO, the terminal device still needs to listen on a downlink control channel, and
consequently a relatively large power consumption waste is caused. In addition, in some
internet of things systems, a terminal device generally has a requirement for low power
consumption, and therefore power consumption of the terminal device needs to be reduced as
much as possible, to prolong a battery lifespan of the terminal device. Generally, it may be
simply considered that the power consumption of the terminal device is directly proportional
to a working (signal sending or receiving) time of the terminal device.

[0005] In addition, in a communications system, in a DRX period, a plurality of terminal
devices share one PO, in other words, the pltirality of terminals listen to paging scheduling
information at a same PO. In particular, in a scenario of a short DRX period, because a
quantity of POs in DRX is usually not excessively large when the DRX is relatively short, a
quantity of terminal devices that perform monitoring on a same PO is relatively large. When a
plurality of terminal devices share one PO, even if there is paging scheduling information at
the PO, the paging scheduling information may be specific to only a few terminal devices or
even one terminal device of all the terminal devices that share the PO. However, another

terminal device still needs to receive the paging scheduling information, and can determine,
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only after the another terminal device parses a paging message (the paging message is
scheduled by using the paging scheduling information), that the another terminal device is not
paged. Consequently, power consumption of the terminal device is increased, and a battery
lifespan of the terminal device is shortened. Therefore, a new method urgently needs to be

provided to avoid a power consumption waste.

SUMMARY

[0006] Embodiments of this application provide a signal transmission method, a network
device, and a terminal device, to reduce power consumption of a terminal device.
[0007] According to a first aspect, a signal transmission method is provided, including:

generating, by a network device, a first signal, where the first signal is used to
indicate to a terminal device that there is or there is no paging scheduling information on a
first paging occasion;

determining, by the network device, a first resource based on at least one of a
paging configuration parameter, a first parameter set, a terminal device identifier, or a terminal
device identification code; and

sending, by the network device, the first signal to the terminal device on the first
resource.
[0008] In this embodiment of this application, the network device sends the first signal to
the terminal device, where the first signal is used to indicate, to the terminal device, that there
is or there is no paging scheduling information on the first paging occasion, so that the
terminal device determines, based on the first signal, whether to listen on a downlink control
channel, reducing power consumption of the terminal device.
[0009] Optionally, the paging configuration parameter includes at least one of a paging
frame number, a paging period, a paging density, a paging frame quantity, or a quantity of

paging occasions in a paging frame.
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[0010] In some possible implementations, the first parameter set includes at least one of a
period indication parameter of a first signal cluster, a start transmission location indication
parameter of the first signal cluster, a quantity indication parameter, or a frequency domain
resource location indication parameter of the first signal cluster, and the first signal cluster
includes at least one signal.

[0011] Optionally, the period indication parameter of the first signal cluster is used to
indicate a period of the first signal cluster.

[0012]  The period indication parameter includes an explicit period indication parameter
and/or an implicit period indication parameter, the explicit period indication parameter
indicates an index number of a period value of the first signal cluster, and the implicit period
indication parameter indicates at least one of a quantity of first signal clusters in one paging
period or a ratio of a quantity of first signal clusters in one paging period to a quantity of
paging occasions.

[0013]  Optionally, the start transmission location indication parameter of the first signal
cluster is used to indicate a start transmission location of the first signal cluster in time
domain.

[0014] The start transmission location indication parameter indicates a relative location of
the start transmission location of the first signal cluster to a second paging occasion, and the
second paging occasion is the 1% paging occasion of at least one paging occasion
corresponding to the first signal cluster.

[0015] Optionally, the quantity indication parameter is used to indicate at least one of a
quantity of first signals in a paging period, a quantity of first signal clusters in a paging period,
or a quantity of first signals in a first signal cluster.

[0016] The quantity parameter indicates at least one of: an index number of the quantity
of first signals in the paging period, an index number of the quantity of first signal clusters in
the paging period, an index number of the quantity of first signals in the first signal cluster, a
ratio of a quantity of paging occasions in the paging period to the quantity of first signals, a

4
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ratio of a quantity of paging occasions in the paging period to the quantity of first signal
clusters, or a ratio of a quantity of paging occasions in a period of the first signal cluster to the
quantity of first signals.

[0017] Optionally, the frequency domain resource location indication parameter of the
first signal is used to indicate a frequency domain resource location of the first signal.

[0018] The frequency domain resource location indication parameter includes an explicit
frequency domain resource location indication parameter and/or an implicit frequency domain
resource location indication parameter, the explicit frequency domain resource location
indication parameter indicates an index number of the frequency domain resource location,
and the implicit frequency domain resource location indication parameter indicates a relative
location of the frequency domain resource location of the first signal to a frequency domain
resource location of the first paging occasion.

[0019] Optionally, each first signal in the first signal cluster may include a corresponding
number or index. The first resource may correspond to a number of the first signal in the first
signal cluster. After obtaining the number or the index of the first signal, the network device
or the terminal device may learn of a corresponding resource location.

[0020] In some possible implementations, in one paging period, a quantity of first signals
may be the same as or different from a quantity of POs.

[0021]  Optionally, the network device may determine a PO by using the paging
configuration parameter, and determine, by using the period indication parameter of the first
signal cluster and the start transmission location indication parameter of the first signal cluster,
a location of the 1* first signal cluster that is before the PO. Optionally, the network device or
the terminal device may determine, by using a first calculation rule, a corresponding number
of a first signal in the 1® first signal cluster that is before the PO, to determine the first
resource.

[0022] Optionally, the corresponding number of the first signal may be determined by

using a function of at least one of the paging configuration parameter or the quantity
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indication parameter. Optionally, the paging configuration parameter includes PFspy, T, nB, N,
and Ns, and the quantity indication parameter includes N, n, or the like. The network
device may determine PFgpy by using T, N, and nB in the paging configuration parameter, and
further determine the corresponding number of the first signal by using a function of at least
one of PFspn, T, nB, N, or n. PFspy represents a system frame number corresponding to the
PO, and is also referred to as a paging frame number, T represents a paging period of the
terminal device, nB represents a paging density, N,, represents a quantity of first signals in

the first signal cluster, and n represents that a quantity of POs in a period of the first signal
cluster is n times of the quantity of first signals in the first signal cluster. In this way, the

network device can determine the corresponding number of the first signal by calculating the

function of PFspy, T, nB, N,,,, and n, to obtain the first resource corresponding to the

corresponding number.

[0023]  For example, in one paging period, a quantity of first signals may be less than a
quantity of POs; in this case, one first signal corresponds to a plurality of POs. Optionally, the
number of the first signal in the first signal cluster and the PO may meet the following

formula:

Wy = (Mmod(w N,,) |/n
T/nB
[0024] W ... represents the number of the first signal in the first signal cluster, L J

represents a round-down operation, PFspy represents a system frame number, to be specific, a

system frame number corresponding to the first paging occasion, T represents a paging period
of the terminal device, nB represents a paging density, N,,. represents the quantity of first

signals in the first signal cluster, n represents that a quantity of POs in a period of the first

signal cluster is n times of the quantity of signals in the first signal cluster, and
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(PFg modT)
T/nB

the first signal cluster. In this way, the network device can determine the number of the first

mod(n-N,,,) represents a number of a PO in at least one PO corresponding to

signal based on the forgoing formula, to obtain the first resource.
[0025]  Altematively, optionally, the number of the first signal in the first signal cluster

and the PO may meet the following formula:

W, = (Wmod(n- N ))modN
aex T/nB e " .

[0026] It should be understood that meanings of parameters in the formula are similar to
those in the foregoing formula. For brevity, details are not described again. In this way, the
network device can determine the number of the first signal based on the forgoing formula, to
obtain the first resource.

[0027]  In some possible implementations, the first resource is determined based on the
paging configuration parameter, the first parameter set, and the terminal device identifier.
[0028] Herein, in one paging period, when a quantity of first signals may be greater than a
quantity of POs, one PO corresponds to a plurality of first signals. In this case, the network
device may determine, based on the paging configuration parameter, the first parameter set,
and the terminal device identifier UEID, the first resource for sending the first signal. The
network device may determine the PO by using the paging configuration parameter, and
determine, by using the period indication parameter of the first signal cluster and the start
transmission location indication parameter of the first signal cluster, a location of the 1% first
signal cluster that is before the PO. Optionally, the network device may determine, by using a
second calculation rule, a corresponding number of a first signal in the 1% first signal cluster
that is before the PO, to determine the first resource.

[0029] Optionally, the corresponding number of the first signal may be determined by
using a function of at least one of the paging configuration parameter, the quantity indication

parameter, or the terminal device identifier. Optionally, the paging configuration parameter
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includes PFspn, T, nB, N, and Ns, the quantity indication parameter includes N, , n, and the

like, PFspny may be determined based on T, N, and nB in the paging configuration parameter,

and the corresponding number is further determined by using a function of at least one of

PFSFNa Ty nBa N,

w

«> 1, of UEID. PFgpN represents a system frame number corresponding to

the PO, and is also referred to as a paging frame number, T represents a paging period of the

terminal device, nB represents a paging density, N, represents a quantity of first signals in

us

the first signal cluster, n represents that a quantity of POs in a period of the first signal cluster
is n times of the quantity of first signals in the first signal cluster, and UEID represents the

terminal device identifier. In this way, the network device can determine the corresponding

number of the first signal by calculating the function of PFspn, T, nB, N,,., n, and UEID, to

obtain the first resource corresponding to the corresponding number.
[0030]  Optionally, the number of the first signal in the first signal cluster and the terminal

device identifier UEID may meet the following formula:

o _ (PFyymodT)
index T / n B
Whe = | UEID/ N Jmodn

1} 1
Wiier = 1> Wigier + Wi,

mod(N,,, /n)

[0031] Wi represents the number of the first signal in the first signal cluster, PFspy
represents a system frame number corresponding to the first paging occasion, T represents a

paging period of the terminal device, nB represents a paging density, N, represents the

us

quantity of first signals in the first signal cluster, n represents that a quantity of POs in a

period of the first signal cluster is n times of the quantity of first signals in the first signal

cluster, wp, represents a number of the first paging occasion in at least one paging occasion,

wh.. represents a number, in n first signals corresponding to one first paging occasion, of a
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first signal corresponding to a UEID, UEID represents the terminal device identifier, and a
value of N is min(T, nB).

[0032] In some possible implementations, the first resource is determined based on the
paging configuration parameter, the first parameter set, and the terminal device identification
code. In this case, the network device may determine, based on the paging configuration
parameter, the first parameter set, and the terminal identification code IMSI, the first resource
for sending the first signal. The network device may determine a PO by using the paging
configuration parameter, and determine, by using the period indication parameter of the first
signal cluster and the start transmission location indication parameter of the first signal cluster,
a location of the 1* first signal cluster that is before the PO. Optionally, the network device
may determine, by using a third calculation rule, a corresponding number of a first signal in
the 1* first signal cluster that is before the PO, to determine the first resource.

[0033] Optionally, the corresponding number of the first signal may be determined by
using a function of at least one of the paging configuration parameter, the quantity indication
parameter, or the terminal device identification code.

[0034] Herein, when a quantity of first signals may be greater than a quantity of POs, one
PO corresponds to a plurality of first signals. Further, one terminal device identifier UEID
corresponds to a plurality of terminal device identification codes IMSI. In this case, the
network device may determine, based on the terminal device identification code IMSI, the
first resource for sending the first signal.

[0035] Optionally, the paging configuration parameter includes PFspy, T, nB, N, and N,
the quantity indication parameter includes N, , n, and the like, PFspy may be determined

wus ?

based on T, N, and nB in the paging configuration parameter, and the corresponding number

of the first signal is further determined by using a function of at least one of PFsgy, T, nB,
N,,., n, or IMSI. PFggpy represents a system frame number corresponding to the PO, and is

also referred to as a paging frame number, T represents a paging period of the terminal device,
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nB represents a paging density, N, represents a quantity of first signals in the first signal

cluster, n represents that a quantity of POs in a period of the first signal cluster is n times of
the quantity of first signals in the first signal cluster, and IMSI represents the terminal device

identification code. In this way, the network device can determine the corresponding number

of the first signal by calculating the function of PFsgn, T, nB, N,

wus?

n, and IMSI, to obtain the

first resource corresponding to the corresponding number.
[0036] Optionally, the number of the first signal in the first signal cluster and the terminal

device identifier IMSI may meet the following formula:

o _ (PFgymodTl)
index T / nB

Whee = | IMSI mod M/C |modn

mod(N,,, /n)

Wisee = H-Woay + Whie
0037 wo.. Trepresents a number of the first paging occasion in at least one pagin:
P paging

occasion, w}, represents a number, in n first signals corresponding to one first paging

occasion, of a first signal corresponding to a UEID, PFgpn represents a system frame number

corresponding to the first paging occasion, T represents a paging period of the terminal device,

nB represents a paging density, N, represents a quantity of signals in the first signal cluster,

us

n represents that a quantity of first paging occasions in a period of the first signal cluster is n

times of the quantity of signals in the first signal cluster, IMSI represents the terminal device

identification code corresponding to the terminal device, and W, represents the number of

the first signal in the first signal cluster. A value of M is a positive integer, and a value range
of M may be large enough. When the value of M is large enough, IMSI mod M is
approximately equal to IMSI. A value of C is a positive integer, is preferably an integer
multiple of 2, and may be 1024, 4096, or another possible value. This is not limited.

[0038] In some possible implementations, at least one signal in the first signal cluster is

transmitted in a continuous time division manner or in a distributed time division manner.
10
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[0039] In some possible implementations, a time domain start location of the first resource
is before a time domain start location of the first paging occasion; or a time domain start
location of the first resource is the same as a time domain start location of the first paging
occasion.
[0040] Herein, when the time domain start location of the first resource is consistent with
the time domain start location corresponding to the first paging occasion, if there is valid
paging scheduling information and/or a system message change, the network device sends the
paging scheduling information on the first paging occasion. If there is no valid paging
scheduling information and/or no system message change, the network device sends the first
signal on the first paging occasion. For example, the first signal indicates, to the terminal
device, that there is or there is no paging scheduling information on the first paging occasion.
Correspondingly, after waking up from the idle mode and before listening on a downlink
control channel on the first paging occasion, the terminal device may first attempt to detect a
first signal. If a first signal is successfully detected, and the first signal indicates, to the
terminal device, that there is no paging scheduling information on the first paging occasion,
the terminal device may continue to sleep and enter the idle mode. Alternatively, if the first
signal indicates that there is paging scheduling information on the first paging occasion, the
terminal device may continue to listen on search space to receive the paging scheduling
information.
[0041] In some possible implementations, a frequency domain resource of the first
resource is the same as a frequency domain resource corresponding to the first paging
occasion; or there is a spacing between a frequency domain resource of the first resource and
a frequency domain resource corresponding to the first paging occasion.
[0042] In some possible implementations, the method further includes:

sending, by the network device, at least one element of the paging configuration
parameter and/or at least one element of the first parameter set to the terminal device by using
higher layer signaling.

11
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[0043] Optionally, the higher layer signaling may be a system message or other higher
layer signaling. For example, the higher layer signaling may be radio resource control (Radio
Resource Control, RRC) signaling. The system message may be a system information block
(System Information Block, SIB) or a master information block (Master Information Block,
MIB).
[0044] According to a second aspect, a signal transmission method is provided, including:

determining, by a terminal device, a first resource based on at least one of a paging
configuration parameter, a first parameter set, a terminal device identifier, or a terminal device
identification code;

receiving, by the terminal device on the first resource, a first signal sent by a
network device, where the first signal is used to indicate, to the terminal device, that there is
or there is no paging scheduling information on a first paging occasion; and

determining, by the terminal device based on the first signal, whether to listen on a
downlink control channel on the first paging occasion.
[0045] In this embodiment of this application, the terminal device determines the first
resource based on the at least one of the paging configuration parameter, the first parameter
set, the terminal device identifier, or the terminal device identification code; receives, on the
first resource, the first signal sent by the network device, where the first signal is used to
indicate, to the terminal device, that there is or there is no paging scheduling information on
the first paging occasion; and determines, based on the first signal, whether to listen on the
downlink control channel, reducing power consumption of the terminal device.
[0046] Optionally, the paging configuration parameter includes at least one of a paging
frame number, a paging period, a paging density, a paging frame quantity, or a quantity of
paging occasions in a paging frame.
[0047] In some possible implementations, the first parameter set includes at least one of a
period indication parameter of a first signal cluster, a start transmission location indication

parameter of the first signal cluster, a quantity indication parameter, or a frequency domain

12
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resource location indication parameter of the first signal cluster, and the first signal cluster
includes at least one signal.

[0048]  Optionally, the period indication parameter of the first signal cluster is used to
indicate a period of the first signal cluster.

[0049]  The period indication parameter includes an explicit period indication parameter
and/or an implicit period indication parameter, the explicit period indication parameter
indicates an index number of a period value of the first signal cluster, and the implicit period
indication parameter indicates at least one of a quantity of first signal clusters in one paging
period or a ratio of a quantity of first signal clusters in one paging period to a quantity of
paging occasions.

[0050] Optionally, the start transmission location indication parameter of the first signal
cluster is used to indicate a start transmission location of the first signal cluster in time
domain.

[0051]  The start transmission location indication parameter indicates a relative location of
the start transmission location of the first signal cluster to a second paging occasion, and the
second paging occasion is the 1% paging occasion of at least one paging occasion
corresponding to the first signal cluster.

[0052] Optionally, the quantity indication parameter is used to indicate at least one of a
quantity of first signals in a paging period, a quantity of first signal clusters in a paging period,
or a quantity of first signals in a first signal cluster.

[0053] The quantity parameter indicates at least one of: an index number of the quantity
of first signals in the paging period, an index number of the quantity of first signal clusters in
the paging period, an index number of the quantity of first signals in the first signal cluster, a
ratio of a quantity of paging occasions in the paging period to the quantity of first signals, a
ratio of a quantity of paging occasions in the paging period to the quantity of first signal
clusters, or a ratio of a quantity of paging occasions in a period of the first signal cluster to the

quantity of first signals.
13
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[0054] Optionally, the frequency domain resource location indication parameter of the
first signal is used to indicate a frequency domain resource location of the first signal.

[0055]  The frequency domain resource location indication parameter includes an explicit
frequency domain resource location indication parameter and/or an implicit frequency domain
resource location indication parameter, the explicit frequency domain resource location
indication parameter indicates an index number of the frequency domain resource location,
and the implicit frequency domain resource location indication parameter indicates a relative
location of the frequency domain resource location of the first signal to a frequency domain
resource location of the first paging occasion.

[0056] Optionally, each first signal in the first signal cluster may include a corresponding
number or index. The first resource may correspond to a number of the first signal in the first
signal cluster. After obtaining the number or the index of the first signal, the terminal device
may learn of a corresponding resource location.

[0057] In some possible implementations, in one paging period, a quantity of first signals
may be the same as or different from a quantity of POs.

[0058] Optionally, the terminal device may determine a PO by using the paging
configuration parameter, and determine, by using the period indication parameter of the first
signal cluster and the start transmission location indication parameter of the first signal cluster,
a location of the 1 first signal cluster that is before the PO. Optionally, the terminal device
may determine, by using a first calculation rule, a corresponding number of a first signal in
the 1* first signal cluster that is before the PO, to determine the first resource.

[0059] Optionally, the corresponding number of the first signal may be determined by
using a function of at least one of the paging configuration parameter or the quantity

indication parameter. Optionally, the paging configuration parameter includes PFsen, T, nB, N,

and Ns, and the quantity indication parameter includes N, ., n, or the like. The terminal

wus ?

device may determine PFgpy by using T, N, and nB in the paging configuration parameter, and

further determine the corresponding number of the first signal by using a function of at least
14
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one of PFspn, T, nB, N, or n. PFspy represents a system frame number corresponding to the

PO, and is also referred to as a paging frame number, T represents a paging period of the

terminal device, nB represents a paging density, N,  represents a quantity of first signals in

the first signal cluster, and n represents that a quantity of POs in a period of the first signal
cluster is n times of the quantity of first signals in the first signal cluster. In this way, the

terminal device can determine the corresponding number of the first signal by calculating the

function of PFspy, T, nB, N,,, and n, to obtain the first resource corresponding to the

corresponding number.

[0060] For example, in one paging period, a quantity of first signals may be less than a
quantity of POs; in this case, one first signal corresponds to a plurality of POs. Optionally, the
number of the first signal in the first signal cluster and the PO may meet the following

formula:

Winder = (Wmod(}z . qu.s))/ n
T/nB

[0061] W, Tepresents the number of the first signal in the first signal cluster, L _I

represents a round-down operation, PFspy represents a system frame number, to be specific, a

system frame number corresponding to the first paging occasion, T represents a paging period

of the terminal device, nB represents a paging density, N,,, represents the quantity of first

signals in the first signal cluster, n represents that a quantity of POs in a period of the first

signal cluster is n times of the quantity of signals in the first signal cluster, and

(PFgy modT)
T/nB

the first signal cluster. In this way, the terminal device can determine the number of the first

mod(n- N, ) represents a number of a PO in at least one PO corresponding to

signal based on the forgoing formula, to obtain the first resource.
[0062] Altemnatively, optionally, the number of the first signal in the first signal cluster

and the PO may meet the following formula:
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W, = (—(Mmod(n-N ))modN
index T/nB wus wus .

[0063] It should be understood that meanings of parameters in the formula are similar to
those in the foregoing formula. For brevity, details are not described again. In this way, the
terminal device can determine the number of the first signal based on the forgoing formula, to
obtain the first resource.

[0064] In some possible implementations, the first resource is determined based on the
paging configuration parameter, the first parameter set, and the terminal device identifier.
[0065] Herein, in one paging period, when a quantity of first signals may be greater than a
quantity of POs, one PO corresponds to a plurality of first signals. In this case, the terminal
device may determine, based on the paging configuration parameter, the first parameter set,
and the terminal device identifier UEID, the first resource for sending the first signal. The
terminal device may determine the PO by using the paging configuration parameter, and
determine, by using the period indication parameter of the first signal cluster and the start
transmission location indication parameter of the first signal cluster, a location of the 1* first
signal cluster that is before the PO. Optionally, the terminal device may determine, by using a
second calculation rule, a corresponding number of a first signal in the 1* first signal cluster
that is before the PO, to determine the first resource.

[0066] Optionally, the corresponding number of the first signal may be determined by
using a function of at least one of the paging configuration parameter, the quantity indication

parameter, or the terminal device identifier. Optionally, the paging configuration parameter

includes PFgrn, T, nB, N, and N, the quantity indication parameter includes N, , n, and the

like, PFspny may be determined based on T, N, and nB in the paging configuration parameter,

and the corresponding number is further determined by using a function of at least one of

PFsen, T, nB, N, n, or UEID. PFggy represents a system frame number corresponding to

the PO, and is also referred to as a paging frame number, T represents a paging period of the
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terminal device, nB represents a paging density, N,,

A}

represents a quantity of first signals in

the first signal cluster, n represents that a quantity of POs in a period of the first signal cluster
is n times of the quantity of first signals in the first signal cluster, and UEID represents the

terminal device identifier. In this way, the terminal device can determine the corresponding

number of the first signal by calculating the function of PFsgn, T, nB, N,

s> 1, and UEID, to
obtain the first resource corresponding to the corresponding number.
[0067] Optionally, the number of jhe first signal in the first signal cluster and the terminal

device identifier UEID may meet the following formula:

0 (PFgy modT)

index ——— N /
w T/nB mod(N,,,, /n)
Whee = | UEID/ N |modn

winder =n: wlondcx + wllndzx
[0068] W ... represents the number of the first signal in the first signal cluster, PFspn

represents a system frame number corresponding to the first paging occasion, T represents a

paging period of the terminal device, nB represents a paging density, NV, represents the

quantity of first signals in the first signal cluster, n represents that a quantity of POs in a
period of the first signal cluster is n times of the quantity of first signals in the first signal

cluster, wp,. represents a number of the first paging occasion in at least one paging occasion,

wh.. represents a number, in n first signals corresponding to one first paging occasion, of a

first signal corresponding to a UEID, UEID represents the terminal device identifier, and a
value of N is min(T, nB).

[0069] In some possible ir{xplemexitations, the first resource is determined based on the
paging configuration parameter, the first parameter set, and the terminal device identification
code. In this case, the terminal device may determine, based on the paging configuration
parameter, the first parameter set, and the terminal device identification code IMSI, the first

resource for sending the first signal. The terminal device may determine a PO by using the
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paging configuration parameter, and determine, by using the period indication parameter of
the first signal cluster and the start transmission location indication parameter of the first
signal cluster, a location of the 1% first signal cluster that is before the PO. Optionally, the
terminal device may determine, by using a third calculation rule, a corresponding number of a
first signal in the 1 first signal cluster that is before the PO, to determine the first resource.
[0070] Optionally, the corresponding number of the first signal may be determined by
using a function of at least one of the paging configuration parameter, the quantity indication
parameter, or the terminal device identification code.

[0071]  Herein, when a quantity of first signals may be greater than a quantity of POs, one
PO corresponds to a plurality of first signals. Further, one terminal device identifier UEID
corresponds to a plurality of terminal device identification codes IMSI. In this case, the
terminal device may determine, based on the terminal device identification code IMSI, the
first resource for sending the first signal.

[0072] Optionally, the paging configuration parameter includes PFspy, T, nB, N, and N,

the quantity indication parameter includes N,

wus ?

n, and the like, PFspy may be determined

based on T, N, and nB in the paging configuration parameter, and the corresponding number

of the first signal is further determined by using a function of at least one of PFsgy, T, nB,
N,,s» n, or IMSI. PFggy represents a system frame number corresponding to the PO, and is
also referred to as a paging frame number, T represents a paging periéd of the terminal device,
nB represents a paging density, N, represents a quantity of first signals in the first signal

cluster, n represents that a quantity of POs in a period of the first signal cluster is n times of
the quantity of first signals in the first signal cluster, and IMSI represents the terminal device

identification code. In this way, the terminal device can determine the corresponding number
of the first signal by calculating the function of PFspy, T, nB, N, ., n, and IMSI, to obtain the

first resource corresponding to the corresponding number.
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[0073] Optionally, the number of the first signal in the first signal cluster and the terminal

device identifier IMSI may meet the following formula:

we,, = PFsm modT) o m;’d D mod(N,., /n)
n

Whi =|IMSI mod M/C Jmod n

Wodee = N+ Woe + Whier
0074 w’,. represents a number of the first paging occasion in at least one pagin;
P paging paging

occasion, wh, represents a number, in n first signals corresponding to one first paging

occasion, of a first signal corresponding to a UEID, PFgpy represents a system frame number

corresponding to the first paging occasion, T represents a paging period of the terminal device,
nB represents a paging density, N, represents a quantity of signals in the first signal cluster,

n represents that a quantity of first paging occasions in a period of the first signal cluster is n

times of the quantity of signals in the first signal cluster, IMSI represents the terminal device
identification code corresponding to the terminal device, and W,,,,. represents the number of

the first signal in the first signal cluster. A value of M is a positive integer, and a value range
of M may be large enough. When the value of M is large enough, IMSI mod M is
approximately equal to IMSI. A value of C is a positive integer, is preferably an integer
mulitiple of 2, and may be 1024, 4096, or another possible value. This is not limited.

[0075] In some possible implementations, at least one signal in the first signal cluster is
transmitted in a continuous time division manner or in a distributed time division manner.
[0076] In some possible implementations, a time domain start location of the first resource
is before a time domain start location of the first paging occasion; or a time domain start
location of the first resource is the same as a time domain start location of the first paging
occasion.

[0077] Herein, when the time domain start location of the first resource is consistent with

the time domain start location corresponding to the first paging occasion, if there is valid
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paging scheduling information and/or a system message change, the network device sends the
paging scheduling information on the first paging occasion. If there is no valid paging
scheduling information and/or no system message change, the network device sends the first
signal on the first paging occasion. For example, the first signal indicates, to the terminal
device, that there is or there is no paging scheduling information on the first paging occasion.
Correspondingly, after waking up from the idle mode and before listening on a downlink
control channel on the first paging occasion, the terminal device may first attempt to detect a
first signal. If a first signal is successfully detected, and the first signal indicates, to the
terminal device, that there is no paging scheduling information on the first paging occasion,
the terminal device may continue to sleep and enter the idle mode. Alternatively, if the first
signal indicates that there is paging scheduling information on the first paging occasion, the
terminal device may continue to listen on search space to receive the paging scheduling
information.
[0078] In some possible implementations, a frequency domain resource of the first
resource is the same as a frequency domain resource corresponding to the first paging
occasion; or there is a spacing between a frequency domain resource of the first resource and
a frequency domain resource corresponding to the first paging occasion.
[0079] In some possible implementations, the method further includes:

receiving, by the terminal device, the paging configuration parameter and/or the
first parameter set sent by the network device by using higher layer signaling.
[0080] Optionally, the higher layer signaling may be a system message or other higher
layer signaling. For example, the higher layer signaling may be radio resource control RRC
signaling. The system message may be a system information block SIB or a master
information block MIB.
[0081]  According to a third aspect, a network device is provided, and is configured to

perform the method in any one of the first aspect or the possible implementations of the first
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aspect. Specifically, the network device includes modules configured to perform the method
in any one of the first aspect or the possible implementations of the first aspect.

[0082]  According to a fourth aspect, a terminal device is provided, and is configured to
perform the method in any one of the second aspect or the possible implementations of the
second aspect. Specifically, the terminal device includes modules configured to perform the
method in any one of the second aspect or the possible implementations of the second aspect.
[0083] According to a fifth aspect, a network device is provided. The network device
includes a processor, a memory, and a communications interface. The processor is connected
to the memory and the communications interface. The memory is configured to store an
instruction, the processor is configured to execute the instruction, and the communications
interface is configured to communicate with another network element under control of the
processor. When the processor executes the instruction stored in the memory, the execution
enables the processor to perform the method in any one of the first aspect or the possible
implementations of the first aspect.

[0084]  According to a sixth aspect, a terminal device is provided. The terminal device
includes a processor, a memory, and a communications interface. The processor is connected
to the memory and the communications interface. The memory is configured to store an
instruction, the processor is configured to execute the instruction, and the communications
interface is configured to communicate with another network element under control of the
processor. When the processor executes the instruction stored in the memory, the execution
enables the processor to perform the method in any one of the second aspect or the possible
implementations of the second aspect.

[0085]  According to a seventh aspect, a computer-readable storage medium is provided.
The computer-readable storage medium stores a program. The program enables a network
device to perform the signal transmission method in any one of the first aspect or the

implementations of the first aspect.
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[0086] According to an eighth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores a program. The program enables a terminal device to
perform the signal transmission method in any one of the second aspect or the implementations of
the second aspect.

[0086a] According to another aspect of the present invention, there is provided a signal
transmission method, comprising: generating, by a network device, a first signal, wherein the
first signal is used to indicate, to a terminal device, a paging status in at least one first paging
occasion; determining, by the network device, a first resource based on at least one of a
paging configuration parameter, a first parameter set, a terminal device identifier, or a terminal
identification code, wherein a frequency domain resource of the first resource is the same as a
frequency domain resource corresponding to the at least one first paging occasion; and
sending, by the network device, the first signal to the terminal device on the first resource;
wherein the paging configuration parameter comprises at least one of a paging frame number,
a paging period, a paging density, a paging frame quantity, or a quantity of paging occasions
in a paging frame; and wherein the first parameter set comprises at least one of a start
transmission location indication parameter of a first signal cluster, or a quantity indication
parameter, and the first signal cluster comprises at least one first signal.

[0086b] According to still another aspect of the present invention, there is provided a signal
transmission method, comprising: determining, by a terminal device, a first resource based on
at least one of a paging configuration parameter, a first parameter set, a terminal device
identifier, or a terminal identification code; receiving, by the terminal device on the first
resource, a first signal sent by a network device, wherein the first signal is used to indicate a
paging status in at least one first paging occasion; and determining, by the terminal device
based on the first signal, whether to listen on a downlink control channel on the at least one
first paging occasion; wherein the paging configuration parameter comprises at least one of a
paging frame number, a paging period, a paging density, a paging frame quantity, or a quantity
of paging occasions in a paging frame; and wherein the first parameter set comprises at least

22

Date Recgue/Date Received 2021-08-23



10

15

20

25

85780051

one of a start transmission location indication parameter of a first signal cluster, or a quantity
indication parameter, and the first signal cluster comprises at least one first signal.

[0086¢] According to yet another aspect of the present invention, there is provided a network
device, comprising: a generation module, configured to generate a first signal, wherein the first
signal is used to indicate a paging status in at least one first paging occasion; a determining module,
configured to determine a first resource based on at least one of a paging configuration parameter, a
first parameter set, a terminal device identifier, or a terminal identification code, wherein a
frequency domain resource of the first resource is the same as a frequency domain resource
corresponding to the at least one first paging occasion; and a sending module, configured to send
the first signal to the terminal device on the first resource; wherein the paging configuration
parameter comprises at least one of a paging frame number, a paging period, a paging density, a
paging frame quantity, or a quantity of paging occasions in a paging frame; and wherein the first
parameter set comprises at least one of a period indication parameter of a first signal cluster, a start
transmission location indication parameter of a first signal cluster, or a quantity indication
parameter, and the first signal cluster comprises at least one first signal.

[0086d] According to a further aspect of the present invention, there is provided a terminal device,
comprising: a determining module, configured to determine a first resource based on at least one of
a paging configuration parameter, a first parameter set, a terminal device identifier, or a terminal
identification code; a receiving module, configured to receive, on the first resource, the first signal
sent by a network device, wherein the first signal is used to indicate a paging status in at least one
first paging occasion; and a processing module, configured to: determine, based on the first signal,
whether to listen on a downlink control channel on the at least one first paging occasion; wherein
the paging configuration parameter comprises at least one of a paging frame number, a paging
period, a paging density, a paging frame quantity, or a quantity of paging occasions in a paging
frame; and wherein the first parameter set comprises at least one of a period indication parameter of
a first signal cluster, a start transmission location indication parameter of a first signal cluster, or a

quantity indication parameter, and the first signal cluster comprises at least one first signal.

23

Date Recgue/Date Received 2021-08-23



10

15

20

25

85780051

[0086e] According to yet a further aspect of the present invention, there is provided a
communication device, comprising: a processor, a memory, and a communications interface,
wherein the processor is connected to the memory and the communications interface; wherein
the memory is configured to store an instruction; wherein the processor is configured to
execute the instruction; and wherein the communications interface is configured to
communicate with another network element under control of the processor; when the
processor executes the instruction stored in the memory, the execution enables the processor
to perform a method as described herein.

[0086f] According to still a further aspect of the present invention, there is provided a
computer-readable storage medium, wherein the readable storage medium stores a computer
instruction, and when the instruction is run on a computer, the computer is enabled to perform a
method as described herein.

[0086g] According to yet a further aspect of the present invention, there is provided a signal
transmission method, comprising: sending, by a network device, system information block (SIB),
wherein the SIB comprises a quantity indication parameter, and wherein the quantity indication
parameter indicates a ratio of a quantity of paging occasions in a paging period to a quantity of first
signals in the paging period; generating a first signal, wherein the first signal is used to indicate a
paging status of one or more terminal devices on one or more paging occasions; determining, by
the network device, a first resource at least based on the quantity indication parameter; and sending,
by the network device, the first signal to the one or more terminal devices on the first resource.
[0086h] According to still a further aspect of the present invention, there is provided a signal
transmission method, comprising: receiving, by a terminal device, system information block (SIB),
wherein the SIB comprises a quantity indication parameter, and wherein the quantity indication
parameter indicates a ratio of a quantity of paging occasions in a paging period to a quantity of first
signals in the paging period; determining, by the terminal device, a first resource at least based on
the quantity indication parameter; receiving, by the terminal device, a first signal on the first
resource, wherein the first signal is used to indicate a paging status of the terminal device on one or
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more paging occasions; and determining, by the terminal device, whether to listen on a downlink
control channel on a first paging occasion according to the first signal.

[0086i] According to yet a further aspect of the present invention, there is provided a
communication device, comprising: at least one processor; and a memory storing instructions
executable by the at least one processor, wherein the instructions, when executed by the at least one
processor, instruct the at least one processor to: send system information block (SIB), wherein the
SIB comprises a quantity indication parameter, and wherein the quantity indication parameter
indicates a ratio of a quantity of paging occasions in a paging period to a quantity of first signals in
the paging period; generate a first signal, wherein the first signal is used to indicate a paging status
of one or more terminal devices on one or more paging occasions; determine a first resource at
least based on the quantity indication parameter; and send the first signal to the one or more
terminal devices on the first resource.

[0086j] According to still a further aspect of the present invention, there is provided a
communication device, comprising: at least one processor; a memory storing instructions
executable by the at least one processor, wherein the instructions, when executed by the at least one
processor, instruct the at least one processor to: receive system information block (SIB), wherein
the SIB comprises a quantity indication parameter, and wherein the quantity indication parameter
indicates a ratio of a quantity of paging occasions in a paging period to a quantity of first signals in
the paging period; determine a first resource at least based on the quantity indication parameter;
recetve, on the first resource, a first signal on the first resource, wherein the first signal is used to
indicate a paging status of the communication device on one or more paging occasions; and
determine, based on the first signal, whether to listen on a downlink control channel on a first

paging occasion.
BRIEF DESCRIPTION OF DRAWINGS

[0087] FIG. 1 is a schematic diagram of an application scenario;
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[0088] FIG. 2 is a schematic flowchart of a signal transmission method according to an
embodiment of this application;

[0089]  FIG. 3 is a schematic diagram of an example according to an embodiment of this
application;

[0090]  FIG. 4 is a schematic diagram of another example according to an embodiment of
this application;

[0091] FIG. 5 is a schematic flowchart of a signal transmission method according to
another embodiment of this application;

[0092] FIG. 6 is a schematic block diagram of a network device according to an
embodiment of this application;

[0093] FIG. 7 is a schematic block diagram of a terminal device according to an
embodiment of this application;

[0094] FIG. 8 is a structural block diagram of a network device according to an
embodiment of this application; and

[0095] FIG. 9 is a structural block diagram of a terminal device according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0096] The following describes technical solutions of this application with reference to the
accompanying drawings.

[0097] It should be understood that the technical solutions in the embodiments of this
application may be applied to various existing communications systems or internet of things
(Internet of Things, IoT) systems, for example, a global system for mobile communications
(Global System for Mobile communications, GSM) system, a code division multiple access
(Code Division Multiple Access, CDMA) system, a wideband code division multiple access

(Wideband Code Division Multiple Access, WCDMA) system, a general packet radio service
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(General Packet Radio Service, GPRS), a long term evolution (Long Term Evolution, LTE)
system, an LTE frequency division duplex (Frequency Division Duplex, FDD) system, an
LTE time division duplex (Time Division Duplex, TDD) system, a universal mobile
telecommunications system (Universal Mobile Telecommunications System, UMTS), and a
narrowband internet of things (Narrowband Interenet of Things, NB-IoT) system; and in
particular, to a future 5G new radio system (New Radio, NR) system, a 5G system, or a
communications system based on an orthogonal frequency division multiplexing (Orthogonal
Frequency Division Multiplexing, OFDM) technolqu.

[0098] It should further be understood that, in the embodiments of this application, a
nctwork device may be referred to as a network device side, a base station, or the like. The
base station may be a base transceiver station (Base Transceiver Station, BTS) in GSM or
CDMA, may be a NodeB (NodeB) in WCDMA, or may be an evolved NodeB (Evolved
Node B, eNB, or eNodeB) in LTE, or a base station device gNB in a future 5G network. This
is not limited in this application.

[0099] It should further be understood that, in the embodiments of this application, a
terminal device may communicate with one or more core networks (Core Network) by using a
radio access network (Radio Access Network, RAN), and the terminal device may be referred
to as an access terminal device, user equipment (User Equipment, UE), a subscriber unit, a
subscriber station, a mobile station, a mobile console, a remote station, a remote terminal, a
mobile device, a user terminal, a terminal, a wireless communications device, a user agent, or
a user apparatus. The terminal device may be a cellular phone, a cordless phone, a session
initiation protocol (Session Initiation Protocol, SIP) phone, a wireless local loop (Wireless
Local Loop, WLL) station, a personal digital assistant (Personal Digital Assistant, PDA), a
handheld device with a wireless communication function, a device providing voice and/or
data connectivity for a user, a handheld device with a wireless connection function, a

computing device or another processing device connected to a wireless modem, a
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vehicle-mounted device, a wearable device, a terminal device in a future 5G network, or the
like.

[0100] FIG. 1 is a schematic diagram of a scenario. It should be understood that, for ease
of understanding, the scenario in FIG. 1 is introduced herein as an example for description,
but does not constitute a limitation on this application. FIG. 1 shows a terminal device 11, a
terminal device 12, a terminal device 13, and a base station 21.

[0101]  As shown in FIG. 1, the terminal device 11 may communicate with the base station
21, the terminal device 12 may communicate with the base station 21, and the terminal device
13 communicates with the base station 21. Alternatively, the terminal device 12 may
communicate with the terminal device 11. Alternatively, in another case, the terminal device
13 communicates with the terminal device 12.

[0102]  FIG. 2 is a schematic flowchart of a signal transmission method 200 according to
an embodiment of this application. The method 200 may be performed by a network device.
For example, the network device may be the base station 21 in FIG. 1. Correspondingly, a
terminal device that communicates with the network device may be the terminal device 11,
the terminal device 12, or the terminal device 13 in FIG. 1. As shown in FIG. 2, the method
200 includes the following steps.

[0103] S210: The network device generates a first signal, where the first signal is used to
indicate, to the terminal device, that there is or there is no paging scheduling information on a
first paging occasion.

[0104] Optionally, the first signal may be a preset sequence, and the sequence may be a
common pseudo-random sequence, a Gold sequence, a Hadamard sequence, a Zadoff-Chu
sequence, or the like. Alternatively, the first signal may be a sequence obtained by
transforming the foregoing sequence. For example, the first signal is a product sequence of a
plurality of sequences, or the first signal may be a sequence obtained after cyclic shift
extension or puncturing, or the first signal is a sequence obtained after at least two of the

foregoing operations or another transformation operation. This is not limited herein.
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[0105] Optionally, the first signal may include an energy detection signal.

[0106] Optionally, the first signal may include a data packet. The first signal is a transport
block obtained by performing operations such as encoding and modulation on an original
information bit. For example, a type indication of the first signal may be represented by using
the original information bit. For example, the original information bit may be "0", "1", "00",
"01","10", or "11".

[0107] Optionally, the first signal may be used to indicate a paging status of one or more
terminal devices on the first paging occasion.

[0108]  Optionally, the first signal may be used to indicate a paging status of a terminal
device on one or more paging occasions. This is not limited.

[0109] Optionally, transmission duration of the first signal may be agreed on in advance in
a protocol, in other words, both the network device and the terminal device can learn of the
transmission duration of the first signal. Alternatively, transmission duration of the first signal
may be indicated by the network device. For example, the network device may indicate the
transmission duration of the first signal to the terminal device by using a system message or
other higher layer signaling, Alternatively, transmission duration of the first signal may be
determined according to both a rule agreed on in a protocol and an indication of the network
device.

[0110] Optionally, the network device may generate a first signal cluster. The first signal
cluster includes at least one first signal.

[0111] Optionally, at least one signal in the first signal cluster is transmitted in a
continuous time division manner or in a distributed time division manner, in other words,
there is a time sequence relationship between the at least one signal in the first signal cluster,
and the at least one signal may be based on continuous time division or distributed time
division. This is not limited in this embodiment of this application. The "continuous time
division" means that there are a plurality of first signals that are continuous in a time sequence.

In this case, the plurality of first signals occupy a plurality of continuous first resources. The
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"distributed time division" means that there is at least one first signal distributed in a time
sequence. In this case, the at least one first signal occupies a plurality of distributed first
resources. For example, the first signal cluster may be divided into a first portion and a second
portion, and the first portion or the second portion may include at least one first signal. The
first portion and the second portion of the first signal cluster are discontinuous. Optionally,
there may be or may not be a paging occasion between the first portion and the second portion
of the first signal cluster. This is not limited.

[0112] Optionally, a resource occupied by the first signal in the first signal cluster may be
based on time division, and different first signals occupy different time domain resources, in
other words, the different first signals are sent at different time domain locations. Alternatively,
for example, a resource occupied by the first signal may be based on frequency division, and
different first signals occupy different frequency domain resources, in other words, the
different first signals are sent in different frequency domains locations. Alternatively, for
another example, a resource occupied by the first signal may be based on code division, and
different first signals are distinguished between each other in different coding schemes.
Alternatively, for still another example, a resource occupied by the first signal may be based
on space division, and different first signals are distinguished between each other by sending
the different first signals on different antenna ports.

[0113] Optionally, the first paging occasion may be understood as a paging occasion
(Paging Occasion, PO), or a future concept or term whose granularity is finer than that of a
PO. This is not limited in this embodiment of this application. A terminal device in an idle
mode usually wakes up on a corresponding PO to listen on a downlink control channel, for
example, a physical downlink control channel (Physical Downlink Control Channel, PDCCH)
or another future channel term.

[0114] S220: The network device determines a first resource based on at least one of a
paging configuration parameter, a first parameter set, a terminal device identifier, or a terminal

device identification code.
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[0115] It should be understood that, in the embodiments of this application, sequence
numbers of the foregoing processes do not indicate an execution sequence. The execution
sequence of the processes should be determined based on functions and internal logic of the
processes, and should not constitute any limitation on implementation processes of the
embodiments of this application.

[0116] In other words, in this embodiment of this application, an operation sequence of
S210 and S220 is not limited. The network device may first determine the first resource based
on the at least one of the paging configuration parameter, the first parameter set, the terminal
device identifier, or the terminal device identification code, and then generate the first signal.
Alternatively, the network device may first generate the first signal, and then determine the
first resource based on the at least one of the paging configuration parameter, the first
parameter set, the terminal device identifier, or the terminal device identification code.

[0117] S230: The network device sends the first signal to the terminal device on the first
resource.

[0118] Specifically, the network device may generate the first signal. The first signal is
used to indicate, to the terminal device, that there is or there is no paging scheduling
information on the first paging occasion, and determines the first resource based on the at
least one of the paging configuration parameter, the first parameter set, the terminal device
identifier, or the terminal device identification code. The network device sends the first signal
to the terminal device on the first resource. Correspondingly, the terminal device determines,
based on the first signal, whether the terminal device needs to listen on a downlink control
channel. For example, if the first signal indicates, to the terminal device, that there is or there
is no paging scheduling information on the first paging occasion, the terminal device remains
in the idle mode, in other words, the terminal device does not listen on a downlink control
channel on the first paging occasion. For example, if the first signal indicates, to the terminal
device, that there is paging scheduling information on the first paging occasion, the terminal

device listens on a downlink control channel on the first paging occasion. However, in the
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prior art, the terminal device always blindly detects PDCCH search space on a corresponding
PO in each discontinuous reception (Discontinuous Reception, DRX) period, to receive the
paging scheduling information, and a power consumption waste is caused. If the method in
this embodiment of this application is used, the terminal device can avoid unnecessary
listening on the downlink control channel, reducing power consumption of the terminal
device.

[0119] In addition, in the NB-IoT, in a DRX period, a quantity of terminal devices that
share a same PO is relatively large. For example, if there is at least one PO in the DRX period,
and there are 4096 terminal device identifiers (User Equipment Identity, UEID) in the DRX
period, terminal devices corresponding to a plurality of UEIDs share one PO. When there is
paging scheduling information on the PO, the paging scheduling information may be specific
only to some terminal devices corresponding to the PO, and other terminal devices actually do
not need to listen on the downlink control channel. In this case, compared with a prior-art
manner in which "all terminal devices that share a same PO need to listen on a downlink
control channel", in this embodiment of this application, the technical solution functions
prominently, so that power consumption of the terminal device can be reduced greatly.

[0120] In this embodiment of this application, the network device determines the first
resource based on the at least one of the paging configuration parameter, the first parameter
set, the terminal device identifier, or the terminal device identification code. In the prior art,
the network device may configure a paging configuration parameter by using an existing
system message and/or other higher layer signaling, and determine a first paging occasion by
using the paging configuration parameter. In this embodiment of this application, the network
device may directly use a system message and/or other higher layer signaling in the prior art
that are/is used to configure a paging configuration parameter, to save a signaling resource
such as a system message and/or other higher layer signaling. Further, the network device in
this embodiment of this application may determine the first paging occasion based on the

paging configuration parameter in the prior art, and then determines the first resource based
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on at least one of the paging occasion PO, the terminal device identifier, or the terminal device
identification code, reducing external overheads.
[0121]  In this embodiment of this application, the network device sends the first signal to
the terminal device on the first resource. The first signal is used to indicate, to the terminal
device, that there is or there is no paging scheduling information on the first paging occasion,
so that the terminal device determines, based on the first signal, whether to listen on the
downlink control channel, reducing power consumption of the terminal device.
[0122] Optionally, the paging configuration parameter may include another possible
parameter such as a paging frame number, a paging period, a paging density, a paging frame
quantity, or a quantity of paging occasions in a paging frame.
[0123] Specifically, the network device or the terminal device may calculate a paging
system frame (Paging Frame, PF) and a PO location based on the paging configuration
parameter. The PF represents a system frame in which the paging scheduling information is
located, and a PO represents a subframe in which the paging scheduling information is located.
One PF may include at least one PO. For example, after obtaining the paging configuration
parameter, the network device or the terminal device may calculate the PF based on Formula
(1), and calculate the PO location based on Formula (2):

SFN mod T= (T div N) x (UEID mod N) (D.
[0124] A system frame number (System Frame Number, SFN) that meets Formula (1)
may be used as a PF frame. T represents a paging period, the paging period is a DRX period
of paging, a value of T is a positive integer, and a value range of T may be a system frame
such as {32, 64, 128, 256}; mod represents an modulo operation; nB represents a paging
density, to be specific, a quantity of paging occasions in one paging period, a value of nB is a
positive integer, and a value range of nB may be {4T, 2T, T, T/2, T/4, T/8, T/16, T/32}; N
represents a paging frame quantity and has a value of min(T, nB), that is, a smaller value of T
and nB, a value of N is a positive integer, and a value range of N is {T, T/2, T/4, T/8, T/16,
T/32}; and a value of UEID is (IMSI mod C), and a value of C may be 1024, 4096, or another
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possible value. This is not limited herein. One terminal device identifier UEID may
correspond to a plurality of terminal identification codes (International Mobile Subscriber
Identity, IMSI), that is, the UEID is a group including a plurality of IMSIs. The terminal
device identification code IMSI of each terminal device is unique.

i_s = floor(UEID/N) mod Ns ).
[0125] In Formula (2), i_s represents a PO index, and afteri_s is calculated, a subframe in
which a PO is located may be obtained by looking up a table; floor represents a round-down
operation; and Ns = max(1, nB/T) represents a quantity of paging occasions in a paging frame,
that is, a quantity of POs in each PF, and a value of Ns is a positive integer. One PO may
correspond to a plurality of terminal device identifiers UEIDs, in other words, POs determined
by the plurality of UEIDs may be a same PO.
[0126] In conclusion, the network device or the terminal device may calculate the PF and
the PO location by using Formula (1) and Formula (2).
[0127] In this embodiment of this application, the network device may generate one or
more first signals, for example, a first signal cluster. The first signal cluster includes at least
one first signal.
[0128] Optionally, the first signal cluster is periodic. The network device may send the
first signal cluster in each period. In addition, there is at least one PO in each period, in other
words, one first signal cluster corresponds to at least one PO.
[0129] Optionally, the first parameter set includes at least one of a period indication
parameter of a first signal cluster, a start transmission location indication parameter of the first
signal cluster, a quantity indication parameter, or a frequency domain resource location
indication parameter of the first signal cluster, the first signal cluster includes at least one
signal, and the first signal is a signal in the first signal cluster.
[0130] Specifically, the period indication parameter of the first signal cluster is used to
indicate a period of the first signal cluster, and the period indication parameter includes an
explicit period indication parameter and/or an implicit period indication parameter. The
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explicit period indication parameter indicates an index number of a period value of the first
signal cluster. The period indication parameter of the first signal cluster may explicitly
indicate a period value. In this way, the network device or the terminal device can determine
the period value of the first signal cluster based on the index number of the period value of the
first signal cluster, to determine a specific interval of radio frames at which one first signal
cluster is sent, and to determine a quantity of first signal clusters in one paging period.

[0131]  Altematively, the implicit period indication parameter indicates a quantity of first
signal clusters in one paging period. In this way, the network device or the terminal device can
obtain a quantity of radio frames between every two first signal clusters Based on the pdging
period and the quantity of first signal clusters and by dividing the paging period by the
quantity of first signal clusters, to obtain the period of the first signal cluster.

[0132]  Altemnatively, the implicit period indication parameter indicates a ratio of a
quantity of first signal clusters in one paging period to a quantity of paging occasions, and a
quantity of paging occasions in each paging period may be calculated by using a prior-art
method. In this way, the network device or the terminal device can obtain a quantity of first
signal clusters based on a ratio of the quantity of first signal clusters to the quantity of paging
occasions, and further obtain a quantity of radio frames between every two first signal clusters
by dividing the paging period by the quantity of first signal clusters, to determine the period of
the first signal cluster.

[0133] Specifically, the start transmission location indication parameter of the first signal
cluster is used to indicate a start transmission location of the first signal cluster in time domain,
and the start transmission location indication parameter indicates a location of the start
transmission location of the first signal cluster to a second paging occasion, and the second
paging occasion is the 1% paging occasion in at least one paging occasion corresponding to the
first signal cluster. The second paging occasion may be the same as or different from the first

paging occasion.
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[0134] For example, after determining the period of the first signal cluster, the network
device or the terminal device may determine a specific radio frame in which the first signal
cluster is to be sent, and may determine at least one paging occasion corresponding to the first
signal cluster. In this case, the 1% paging occasion of the at least one paging occasion
corresponding to the first signal cluster may be determined, in other words, the first paging
occasion that appears starting from the specific radio frame may be determined. The network
device or the terminal device may deduce, based on the relative location of the start
transmission location of the first signal cluster to the second paging occasion, a relative
location from the 1* paging occasion corresponding to the first signal cluster, and use the
obtained location as the start transmission location of the first signal cluster. Alternatively, it
may be directly agreed on that the start transmission location of the first signal cluster is a
fixed location. For example, after determining the period of the first signal cluster, the
network device or the terminal device may determine a specific radio frame in which the first
signal cluster is to be sent. In this case, a fixed subframe location is agreed on according to a
protocol, and is used as the start transmission location for sending the first signal cluster.
[0135] Specifically, the quantity indication parameter is used to indicate at least one of a
quantity of first signals in a paging period, a quantity of first signal clusters in a paging period,
or a quantity of first signals in a first signal cluster. Optionally, the quantity parameter
indicates at least one of: an index number of the quantity of first signals in the paging period,
an index number of the quantity of first signal clusters in the paging period, an index number
of the quantity of first signals in the first signal cluster, a ratio of a quantity of paging
occasions in the paging period to the quantity of first signals, a ratio of a quantity of paging
occasions in the paging period to the quantity of first signal clusters, or a ratio of a quantity of
paging occasions in a period of the first signal cluster to the quantity of first signals.

[0136] Specifically, the frequency domain resource location indication parameter of the
first signal is used to indicate a frequency domain resource location of the first signal cluster,

and the frequency domain resource location indication parameter includes an explicit
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frequency domain resource location indication parameter and/or an implicit frequency domain
resource location indication parameter. The explicit frequency domain resource location
indication parameter indicates an index number of the frequency domain resource location.
Optionally, the explicit frequency domain resource location indication parameter may be
agreed on in advance in a protocol, in other words, both the network device and the terminal
device may learn of the explicit frequency domain resource location indication parameter. In
this way, the network device or the terminal device can determine the frequency domain
resource location of the first signal cluster based on the index number indicated by the explicit
frequency domain resource location indication parameter of the first signal cluster. The
implicit frequency domain resource location indication parameter indicates a relative location
of the frequency domain resource location of the first signal to the frequency domain resource
location of the first paging occasion, and the network device or the terminal device may
deduce the relative location from the frequency domain resource location of the 1% paging
occasion based on the location of the frequency domain resource location of the first signal
relative to the frequency domain resource location of the first paging occasion, and use the
obtained location as the frequency domain resource location of the first signal. Alternatively,
the implicit frequency domain resource location indication parameter may alternatively be
determined according to both a rule agreed on in a protocol and an indication of the network
device.

[0137] Optionally, the network device may send at least one element of the paging
configuration parameter and/or at least one element of the first parameter set to the terminal
device. Further, the network device may send the at least one element of the paging
configuration parameter and/or at least one element of the first parameter set to the terminal
device by using higher layer signaling. The higher layer signaling may be a system message
or other higher layer signaling. For example, the higher layer signaling may be radio resource

control (Radio Resource Control, RRC) signaling. The system message may be a system
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information block (System Information Block, SIB) or a master information block (Master
Information Block, MIB).

[0138] In this embodiment of this application, the first resource for sending the first signal
may be determined based on the at least one of the paging configuration parameter, the first
parameter set, the terminal device identifier, or the terminal device identification code. The
following describes some possible combinations by using an example.

[0139]  For example, optionally, the first resource is determined based on the paging
configuration parameter and the first parameter set, in other words, the network device or the
terminal device may determine the first resource based on the paging configuration parameter
and the first parameter set.

[0140]  Optionally, in one paging period, a quantity of first signals may be the same as or
different from a quantity of POs.

[0141] For example, in one paging period, a quantity of first signals may be less than a
quantity of POs. In this case, one first signal corresponds to a plurality of POs. In this case,
the network device or the terminal device may determine, based on the paging configuration
parameter and the first parameter set, the first resource for sending the first signal. The
network device or the terminal device may determine a PO by using the paging configuration
parameter, and determine a location of the 1% first signal cluster before the PO by using the
period indication parameter of the first signal cluster and the start transmission location
indication parameter of the first signal cluster. The network device or the terminal device may
determine, by using a first calculation rule, a corresponding number of a first signal in the 1%
first signal cluster that is before the PO, to determine the first resource.

[0142] The following describes the first calculation rule. Specifically, there is a
correspondence between the first resource and the corresponding number of the first signal in
the first signal cluster, the first signal cluster includes at least one first signal, and each first

signal corresponds to one first resource. For example, when the corresponding number of the
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first signal is "0", the first resource is the 1** first resource of all first resources corresponding
to the first signal cluster.

[0143]  Optionally, the corresponding number of the first signal may be determined by
using a function of at least one of the paging configuration parameter or the quantity

indication parameter. Optionally, the paging configuration parameter includes PFsgn, T, nB, N,

and Ns, and the quantity indication parameter includes N,

wus ?

n, or the like. The network

device or the terminal device may determine PFspy by using T, N, and nB in the paging

configuration parameter, and further determine the corresponding number of the first signal by

using a function of at least one of PFgen, T, nB, N, or n. PFgpy represents a system frame

number corresponding to the PO, and is also referred to as a paging frame number, T

represents a paging period of the terminal device, nB represents a paging density, N,

represents a quantity of first signals in the first signal cluster, and n represents that a quantity
of POs in a period of the first signal cluster is n times of the quantity of first signals in the first

signal cluster. In this way, the network device or the terminal device can determine the
corresponding number of the first signal by calculating the function of PFsey, T, nB, N,

and n, to obtain the first resource corresponding to the corresponding number.

[0144] The following provides specific description with reference to FIG. 3. It should be
understood that the example in FIG. 3 is introduced merely for helping a person skilled in the
art understand the technical solutions of the embodiments of this application, and constitutes
no limitation on the embodiments of this application.

[0145] FIG. 3 is a schematic diagram of an example according to an embodiment of this
application. A paging period may include a plurality of first signal clusters. The first signal
cluster is periodic. As shown by the upper part of FIG. 3, in one paging period, each of a
plurality of first signal clusters includes one first signal, and two POs correspond to one first
signal, so that the two POs correspond to one first resource. The network device or the

terminal device may directly or indirectly obtain, based on the period indication parameter
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and the start transmission location indication parameter of the first signal cluster, a specific
subframe in which the first resource is located in a radio frame. On the lower part of FIG. 3,
optionally, a period of one first signal cluster may include four POs. As shown by the lower
part of FIG. 3, in one paging period, each of a plurality of first signal clusters includes two
first signals, and two POs may correspond to one first signal.

[0146] Optionally, each first signal in the first signal cluster may include a corresponding
number or index. The first resource may correspond to a number of the first signal in the first
signal cluster. After obtaining the number or the index of the first signal, the network device
or the terminal device may learn of a corresponding resource location.

[0147] For example, on the lower part of FIG. 3, first two POs of the four POs may
correspond to the 1* first resource (to be specific, a resource used to send the 1% signal of the
two first signals) of two resources, and last two POs may correspond to the 2™ first resource
(to be specific, a resource used to send the 2™ signal of the two first signals) in two resource
locations.

[0148] For example, the number of the first signal in the first signal cluster and the PO

may meet Formula (3):

W = KM mod(n- Nm)]/nJ

T/nB 3).

[0149] W..i: represents the number of the first signal in the first signal cluster, I_ _J
represents a round-down operation, PFgpy represents a system frame number, to be specific, a
system frame number corresponding to the first paging occasion, T represents a paging period
of the terminal device, nB represents a paging density, N, represents the quantity of first

signals in the first signal cluster, n represents that a quantity of POs in a period of the first

signal cluster is n times of the quantity of signals in the first signal cluster, and

(PFgy modT)

T 8 mod(n- N, ) represents a number of a PO in at least one PO corresponding to
n
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the first signal cluster. In this way, the network device or the terminal device can determine
the number of the first signal based on the forgoing formula, to obtain the first resource.

[0150] A specific example is used for Formula (3). Assuming that T = 128, nB =T,

N=128, and Ns = 1, for a terminal device, (PFmod7) = 114, and T/nB = 1, where

(PFgpy modT)
T/nB

located in a subframe 0 in the 114" PF. Assuming that N, =2, W, ={0,1},andn=2,

indicates that in a paging period, a PO corresponding to the terminal device is

(PFgy modT)

one first signal cluster corresponds to four POs. T/nB
n

mod(n- N, ) = 2 indicates

that the terminal device corresponds to the 3™ PO of the four POs. Further, W, =1

indicates that the terminal device corresponds to the 2™ first signal in the first signal cluster,
and correspondingly, corresponds to the 2™ first resource of the two first resources.

[0151] Altematively, for another example, on the lower part of FIG. 3, the 1% PO and the
3" PO of the four POs may correspond to the 1* first resource (to be specific, a resource used
to send the 1% signal of the two first signals) in the two resource locations, and the 2™ PO and
the 4" PO may correspond to the 2™ first resource (to be specific, a resource used to send the
2" signal of the two first signals) in the two resource locations.

[0152] For example, the number of the first signal in the first signal cluster and the PO

may meet Formula (4):

w - {(M mOd(n N, wus )) modA, wusJ

index ~

[0153] It should be understood that, meanings of parameters in Formula (4) are similar to

those in Formula (3). For brevity, details are not described again.

[0154] A specific example is used for Formula (4). Assuming that T = 128, nB = T,

N =128, and Ns = 1, for a terminal device, (PFy,, mod7T) = 114, and T/nB = 1, where

(PFgy modT)

T/nB indicates that in a paging period, a PO corresponding to the terminal device is
n
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located in a subframe 0 in the 114™ PF. Assuming that N, =2, W, ={0,1},andn =2,

(PFgy modT)
T/nB

that the terminal device corresponds to the 3™ PO of the four POs. Further, W, . =0

one first signal cluster corresponds to four POs. mod(n-N,_ ) = 2 indicates

indicates that the terminal device corresponds to the 1* first signal in the first signal cluster,
and correspondingly, corresponds to the 1% first resource of the two first resources.

[0155] In conclusion, the network device or the terminal device may calculate a
corresponding number or index of the first signal in the first signal cluster based on the PO in
combination with Formula (3) or Formula (4), to determine the first resource corresponding to
the first signal.

[0156] For example, optionally, the first resource is determined based on the paging
configuration parameter, the first parameter set, and the terminal device identifier. In other
words, the network device or the terminal device may determine, based on the terminal device
identifier UEID, the first resource for sending the first signal.

[0157] For example, in one paging period, a quantity of first signals may be greater than a
quantity of POs; in this case, one PO corresponds to a plurality of first signals. In this case, the
network device or the terminal device may determine, based on the paging configuration
parameter, the first parameter set, and the terminal device identifier UEID, the first resource
for sending the first signal. The network device or the terminal device may determine the PO
by using the paging configuration parameter, and determine, by using the period indication
parameter of the first signal cluster and the start transmission location indication parameter of
the first signal cluster, a location of the 1* first signal cluster that is before the PO. Optionally,
the network device or the terminal device may determine, by using a second calculation rule, a
corresponding number of a first signal in the 1* first signal cluster that is before the PO, to
determine the first resource.

[0158] The following describes the second calculation rule. Specifically, there is a

correspondence between the first resource and the corresponding number of the first signal in
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the first signal cluster, the first signal cluster includes at least one first signal, and each first
signal corresponds to one first resource. For example, when the corresponding number of the
first signal is "0", the first resource is the 1* first resource of all first resources corresponding
to the first signal cluster.

[0159] Optionally, the corresponding number of the first signal may be determined by
using a function of at least one of the paging configuration parameter, the quantity indication

parameter, or the terminal device identifier. Optionally, the paging configuration parameter

includes PFspn, T, nB, N, and Ns, the quantity indication parameter includes N, , n, and the

wus 3

like, PFspny may be determined based on T, N, and nB in the paging configuration parameter,

and the corresponding number is further determined by using a function of at least one of
PFsen, T, nB, N, n, or UEID. PFggy represents a system frame number corresponding to
the PO, and is also referred to as a paging frame number, T represents a paging period of the

terminal device, nB represents a paging density, N, represents a quantity of first signals in

us

the first signal cluster, n represents that a quantity of POs in a period of the first signal cluster
is n times of the quantity of first signals in the first signal cluster, and UEID represents the
terminal device identifier. In this way, the network device or the terminal device can

determine the corresponding number of the first signal by calculating the function of PFspn, T,

nB, N,

ws> D, and UEID, to obtain the first resource corresponding to the corresponding
number.

[0160]  The following provides specific description with reference to FIG. 4. It should be
understood that the example in FIG. 4 is introduced merely for helping a person skilled in the
art understand the technical solutions of the embodiments of this application, and constitutes
no limitation on the embodiments of this application.

[0161]  FIG. 4 is a schematic diagram of an example according to an embodiment of this

application. A paging period may include a plurality of first signal clusters. The first signal

cluster is periodic. On the upper part of FIG. 4, optionally, a period of one first signal cluster
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may include one PO, one PO corresponds to a plurality of UEIDs, and each UEID
corresponds to one first resource. As shown by the upper part of FIG. 4, in one paging period,
each of a plurality of first signal clusters includes two first signals, and one PO corresponds to
two first signals, so that one PO corresponds to two first resources. The network device or the
terminal device may determine the first resource based on the UEID. On the lower part of FIG.
4, optionally, a period of one first signal cluster may include two POs. In this case, one PO
may correspond to a plurality of first resources, one PO corresponds to a plurality of UEIDs,
and each UEID corresponds to one first resource. As shown by the lower part of FIG. 4, in one
paging period, each of a plurality of first signal clusters includes four first signals, and one of
the two POs corresponds to a plurality of first signals.

[0162] For example, the number of the first signal in the first signal cluster and the

terminal device identifier UEID may meet Formula (5):
o _ (PFg, modT)

. T/nB
Whie = | UEID/ N |modn

0 1
Woier = 1 Wigee + W,

mod(N,,, / n)

&)
[0163] W...x represents the number of the first signal in the first signal cluster, PFgen

represents a system frame number corresponding to the first paging occasion, T represents a
paging period of the terminal device, nB represents a paging density, N,,, represents the
quantity of first signals in the first signal cluster, n represents that a quantity of POs in a
period of the first signal cluster is n times of the quantity of first signals in the first signal

cluster, w?, represents a number of the first paging occasion in at least one first paging

1
w index

occasion, represents a number, in n first signals corresponding to one first paging
occasion, of a first signal corresponding to a UEID, UEID represents the terminal device

identifier, and a value of N is min(T, nB).
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[0164] A specific example is used for Formula (5). Assuming that T = 128, nB = T,

N =128, and Ns = 1, for a terminal device, (PFg, modT) = 114, and T/nB = 1, where

(PFgy modT)
T/nB

located in a subframe 0 in the 114™ PF. Assuming that N, =4, W, . ={0,1,2,3},andn

indicates that in a paging period, a PO corresponding to the terminal device is

(PFgy modT)
T/nB

indicates that the terminal device corresponds to the 1% PO of the two POs. Further,

= 2, one first signal cluster corresponds to two POs. mod(n-N,_.) =0

W =1 indicates that the terminal device corresponds to the 2™ first signal in the first

signal cluster, and correspondingly, corresponds to the 2™ first resource of the four first
resources.

[0165] In conclusion, the network device or the terminal device may calculate a number
or an index of the first signal in the first signal cluster based on UEID in combination with
Formula (5), to determine the first resource corresponding to the first signal.

[0166]  For example, optionally, the first resource is determined based on the paging
configuration parameter, the first parameter set, and the terminal device identification code. In
other words, the network device or the terminal device may determine the first resource based
on the paging configuration parameter, the first parameter set, and the terminal device
identification code IMSI.

[0167] For example, in one paging period, a quantity of first signals may be greater than a
quantity of POs; in this case, one PO corresponds to a plurality of first signals. In this case, the
network device or the terminal device may determine, based on the paging configuration
parameter, the first parameter set, and the terminal device identification code IMS]I, the first
resource for sending the first signal. The network device or the terminal device may determine
the PO by using the paging configuration parameter, and determine, by using the period
indication parameter of the first signal cluster and the start transmission location indication

parameter of the first signal cluster, a location of the 1% first signal cluster that is before the
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PO. Optionally, the network device or the terminal device may determine, by using a third
calculation rule, a corresponding number of a first signal in the 1* first signal cluster that is
before the PO, to determine the first resource.

[0168] The following describes the third calculation rule. Specifically, there is a
correspondence between the first resource and the corresponding number of the first signal in
the first signal cluster, the first signal cluster includes at least one first signal, and each first
signal corresponds to one first resource. For example, when the corresponding number of the
first signal is "0", the first resource is the 1* first resource of all first resources corresponding
to the first signal cluster.

[0169] Optionally, the corresponding number of the first signal may be determined by
using a function of at least one of the paging configuration parameter, the quantity indication

parameter, or the terminal device identification code. Optionally, the paging configuration

parameter includes PFsgn, T, nB, N, and Ns, the quantity indication parameter includes N,

wus ?

n, and the like, PFspy may be determined based on T, N, and nB in the paging configuration

parameter, and the corresponding number of the first signal is further determined by using a

function of at least one of PFspy, T, nB, N,

wus?

n, or IMSI. PFspy represents a system frame

number corresponding to the PO, and is also referred to as a paging frame number, T

represents a paging period of the terminal device, nB represents a paging density, N,,,

represents a quantity of first signals in the first signal cluster, n represents that a quantity of
POs in a period of the first signal cluster is n times of the quantity of first signals in the first
signal cluster, and IMSI represents the terminal device identification code. In this way, the

network device or the terminal device can determine the corresponding number of the first

signal by calculating the function of PFspn, T, nB, N,

wus

, n, and IMSI, to obtain the first

resource corresponding to the corresponding number. For example, for the case shown in
FIG. 4, the number of the first signal in the first signal cluster and the terminal device

identifier IMSI may meet Formula (6):
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W = (PFg,, modT)
" T/nB
Whee = IMSI mod M/C |mod n (©).

0 1
Wiier = 0 Winger + Wi

mod(N,,. /n)

[0170] wl.. represents a number of the first paging occasion in at least one paging
p

occasion, w., represents a number, in n first signals corresponding to one first paging

occasion, of a first signal corresponding to a UEID, PFsgy represents a system frame number

corresponding to the first paging occasion, T represents a paging period of the terminal device,

nB represents a paging density, N, represents a quantity of signals in the first signal cluster,

n represents that a quantity of first paging occasions in a period of the first signal cluster is n

times of the quantity of signals in the first signal cluster, IMSI represents the terminal device

identification code corresponding to the terminal device, and W, . represents the number of

the first signal in the first signal cluster. A value of M is a positive integer, and a value range
of M may be large enough. When the value of M is large enough, IMSI mod M is
approximately equal to IMSI. A value of C is a positive integer, is preferably an integer
multiple of 2, and may be 1024, 4096, or another possible value. This is not limited.

[0171] In conclusion, the network device or the terminal device may calculate a number
or an index of the first signal in the first signal cluster based on IMSI in combination with
Formula (6), to determine the first resource corresponding to the first signal.

[0172] Optionally, a time domain start location of the first resource is before a time
domain location of the first paging occasion; or a time domain start location of the first
resource is the same as a time domain location of the first paging occasion. Herein, when the
time domain start location of the first resource is consistent with the time domain location
corresponding to the first paging occasion, if there is valid paging scheduling information
and/or a system message change, the network device sends the paging scheduling information

on the first paging occasion. If there is no valid paging scheduling information and/or no

45



10

15

20

25

CA 03065623 2019-11-29

85780051

system message change, the network device sends the first signal on the first paging occasion.
For example, the first signal indicates, to the terminal device, that there is or there is no
paging scheduling information on the first paging occasion. Correspondingly, after waking up
from the idle mode and before listening on a downlink control channel on the first paging
occasion, the terminal device may first attempt to detect a first signal. If a first signal is
successfully detected, and the first signal indicates, to the terminal device, that there is no
paging scheduling information on the first paging occasion, the terminal device may continue
to sleep and enter the idle mode. Alternatively, if the first signal indicates that there is paging
scheduling information on the first paging occasion, the terminal device may continue to
listen on search space to receive the paging scheduling information.
[0173] Optionally, a frequency domain resource of the first resource is the same as a
frequency domain resource corresponding to the first paging occasion; or there is a spacing
between a frequency domain resource corresponding to the first resource and a frequency
domain resource corresponding to the first paging occasion.
[0174] In other words, the time domain resource location occupied by the first resource
for sending the first signal may be before the time domain resource location of the first paging
occasion, or may be the same as the time domain resource location of the first paging occasion.
This is not limited in this embodiment of this application. In addition, there may be a spacing
between the frequency domain resource location occupied by the first resource for sending the
first signal and the frequency domain resource location corresponding to the first paging
occasion, or the frequency domain resource location occupied by the first resource for sending
the first signal may be the same as the frequency domain resource location corresponding to
the first paging occasion. This is not limited in this embodiment of this application.
[0175] Optionally, the method 200 further includes the following step:
[0176] The network device sends at least one element of the paging configuration
parameter and/or at least one element of the first parameter set to the terminal device by using
higher layer signaling. Optionally, the higher layer signaling may be a system message or
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other higher layer signaling. For example, the higher layer signaling may be radio resource
control RRC signaling. The system message may be a system information block SIB or a
master information block MIB.

[0177]  Therefore, in this embodiment of this application, the network device sends the
first signal to the terminal device, where the first signal is used to indicate, to the terminal
device, that there is or there is no paging scheduling information on the first paging occasion;
and determines the first resource based on the at least one of the paging configuration
parameter, the first parameter set, the terminal device identifier, or the terminal device
identification code, so that the network device sends the first signal on the first resource, and
the terminal device receives the first signal and determines, based on the first signal, whether
to listen on the downlink control channel, reducing power consumption of the terminal device.
[0178] The following describes, on a terminal device side, a signal transmission method
according to an embodiment of this application. For brevity, terms or concepts similar to those
on a network device side are not described again. FIG. 5 is a schematic flowchart of a signal
transmission method 500 according to an embodiment of this application. The method 500
may be performed by a terminal device. For example, the terminal device may be the terminal
device 11, the terminal device 12, or the terminal device 13 in FIG. 1. Correspondingly, a
network device communicating with the terminal device may be the base station 21 in FIG. 1.
As shown in FIG. 5, the method 500 includes the following steps.

[0179] S510: The terminal device determines a first resource based on at least one of a
paging configuration parameter, a first parameter set, a terminal device identifier, or a terminal
device identification code.

[0180] S520: The terminal device receives, on the first resource, a first signal sent by the
network device, where the first signal is used to indicate, to the terminal device, that there is
or there is no paging scheduling information on a first paging occasion.

[0181] S530: The terminal device determines, based on the first signal, whether td listen

on a downlink control channel on the first paging occasion.
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[0182] Specifically, the terminal device determines the first resource based on the at least
one of the paging configuration parameter, the first parameter set, the terminal device
identifier, or the terminal device identification code, then receives, by using the first resource,
the first signal sent by the network device, and finally determines, based on the first signal,
whether to listen on the downlink control channel. For example, if the first signal indicates, to
the terminal device, that there is or there is no paging scheduling information on the first
paging occasion, the terminal device remains in an idle mode, in other words, the terminal
device does not listen on a downlink control channel on the first paging occasion. For
example, if the first signal indicates, to the terminal device, that there is paging scheduling
information on the first paging occasion, the terminal device listens on a downlink control
channel on the first paging occasion.

[0183] In this embodiment of this application, the terminal device receives the first signal
sent by the network device, where the first signal is used to indicate, to the terminal device,
that there is or there is no paging scheduling information on the first paging occasion; and
determines, based on the first signal, whether to listen on the downlink control channel,
reducing power consumption of the terminal device.

[0184] Optionally, the paging configuration parameter includes at least one of a paging
frame number, a paging period, a paging density, a paging frame quantity, or a quantity of
paging occasions in a paging frame.

[0185] Optionally, the first parameter set includes at least one of a period indication
parameter of a first signal cluster, a start transmission location indication parameter of a first
signal cluster, a quantity indication parameter, or a frequency domain resource location
indication parameter of a first signal, and the first signal cluster includes at least one signal.
[0186] Optionally, the period indication parameter of the first signal cluster is used to
indicate a period of the first signal cluster.

[0187] The period indication parameter includes an explicit period indication parameter
and/or an implicit period indication parameter, the explicit period indication parameter
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indicates an index number of a period value of the first signal cluster, and the implicit period
indication parameter indicates at least one of a quantity of first signal clusters in one paging
period or a ratio of a quantity of first signal clusters in one paging period to a quantity of
paging occasions.

[0188] Optionally, the start transmission location indication parameter of the first signal
cluster is used to indicate a start transmission location of the first signal cluster in time
domain.

[0189] The start transmission location indication parameter indicates a corresponding
location of the start transmission location of the first signal cluster to a second paging
occasion, and the second paging occasion is the 1% paging occasion of at least one paging
occasion corresponding to the first signal cluster.

[0190] Optionally, the quantity indication parameter is used to indicate at least one of a
quantity of first signals in a paging period, a quantity of first signal clusters in a paging period,
or a quantity of first signals in a first signal cluster.

[0191] The quantity parameter indicates at least one of: an index number of the quantity
of first signals in the paging period, an index number of the quantity of first signal clusters in
the paging period, an index number of the quantity of first signals in the first signal cluster, a
ratio of a quantity of paging occasions in the paging period to the quantity of first signals, a
ratio of a quantity of paging occasions in the paging period to the quantity of first signal
clusters, or a ratio of a quantity of paging occasions in a period of the first signal cluster to the
quantity of first signals.

[0192] Optionally, the frequency domain resource location indication parameter of the
first signal is used to indicate a frequency domain resource location of the first signal.

[0193] The frequency domain resource location indication parameter includes an explicit
frequency domain resource location indication parameter and/or an implicit frequency domain
resource location indication parameter, the explicit frequency domain resource location

indication parameter indicates an index number of the frequency domain resource location,
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and the implicit frequency domain resource location indication parameter indicates a relative
location of the frequency domain resource location of the first signal to a frequency domain
resource location of the first paging occasion.

[0194] Optionally, the first resource is determined based on the paging configuration
parameter and the first parameter set.

[0195] Optionally, the first resource is determined based on the paging configuration
parameter, the first parameter set, and the terminal device identifier.

[0196] Optionally, the first resource is determined based on the paging configuration
parameter, the first parameter set, and the terminal device identification code.

[0197] It should be understood that, for the foregoing method for determining the first
resource, refer to the foregoing description, and a method for determining the first resource is
similar to that for determining the first resource on the network device side. For brevity,
details are not described again.

[0198] Optionally, at least one signal in the first signal cluster is transmitted in a
continuous time division manner or in a distributed time division manner.

[0199] Optionally, a time domain start location of the first resource is before a time
domain start location of the first paging occasion; or a time domain start location of the first
resource is the same as a time domain start location of the first paging occasion.

[0200] Optionally, a frequency domain resource of the first resource is the same as a
frequency domain resource corresponding to the first paging occasion; or there is a spacing
between a frequency domain resource of the first resource and a frequency domain resource
corresponding to the first paging occasion.

[0201] Optionally, the method 500 further includes the following step:

[0202] The terminal device receives at least one element of the paging configuration
parameter and/or at least one element of the first parameter set sent by the network device by

using higher layer signaling.
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[0203] Therefore, the terminal device receives the first signal sent by the network device,
where the first signal is used to indicate, to the terminal device, that there is or there is no
paging scheduling information on the first paging occasion; and determines, based on the first
signal, whether to listen on the downlink control channel, reducing power consumption of the
terminal device.

[0204] The foregoing describes the signal transmission method according to the
embodiments of this application. The following describes a network device and a terminal
device according to the embodiments of this application.

[0205] FIG. 6 is a schematic block diagram of a network device 600 according to an
embodiment of this application. As shown in FIG. 6, the network device 600 includes:

a generation module 610, configured to generate a first signal, where the first
signal is used to indicate to a terminal device that there is or there is no paging scheduling
information on a first paging occasion;

a determining module 620, configured to determine a first resource based on at
least one of a paging configuration parameter, a first parameter set, a terminal device identifier,
or a terminal identification code; and

a sending module 630, configured to send the first signal to the terminal device on
the first resource.

[0206] In this embodiment of this application, the network device 600 sends the first
signal to the terminal device. The first signal is used to indicate, to the terminal device, that
there is or there is no paging scheduling information on the first paging occasion, so that the
terminal device determines, based on the first signal, whether to listen on a downlink control
channel, reducing power consumption of the terminal device.

[0207] Optionally, the paging configuration parameter includes at least one of a paging
frame number, a paging period, a péging density, a paging frame quantity, or a quantity of

paging occasions in a paging frame.
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[0208] Optionally, the first parameter set includes at least one of a period indication
parameter of a first signal cluster, a start transmission location indication parameter of the first
signal cluster, a quantity indication parameter, or a frequency domain resource location
indication parameter of the first signal cluster, and the first signal cluster includes at least one
signal.

[0209] Optionally, the period indication parameter of the first signal cluster is used to
indicate a period of the first signal cluster.

[0210] The period indication parameter includes an explicit period indication parameter
and/or an implicit period indication parameter, the explicit period indication parameter
indicates an index number of a period value of the first signal cluster, and the implicit period
indication parameter indicates at least one of a quantity of first signal clusters in one paging
period or a ratio of a quantity of first signal clusters in one paging period to a quantity of
paging occasions.

[0211] Optionally, the start transmission location indication parameter of the first signal
cluster is used to indicate a start transmission location of the first signal cluster in time
domain.

[0212] The start transmission location indication parameter indicates a relative location of
the start transmission location of the first signal cluster to a second paging occasion, and the
second paging occasion is the 1% paging occasion of at least one paging occasion
corresponding to the first signal cluster.

[0213]  Optionally, the quantity indication parameter is used to indicate at least one of a
quantity of first signals in a paging period, a quantity of first signal clusters in a paging period,
or a quantity of first signals in a first signal cluster.

[0214] The quantity parameter indicates at least one of: an index number of the quantity
of first signals in the paging period, an index number of the quantity of first signal clusters in
the paging period, an index number of the quantity of first signals in the first signal cluster, a
ratio of a quantity of paging occasions in the paging period to the quantity of first signals, a
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ratio of a quantity of paging occasions in the paging period to the quantity of first signal
clusters, or a ratio of a quantity of paging occasions in a period of the first signal cluster to the
quantity of first signals.
[0215]  Optionally, the frequency domain resource location indication parameter of the
first signal is used to indicate a frequency domain resource location of the first signal.
[0216] The frequency domain resource location indication parameter includes an explicit
frequency domain resource location indication parameter and/or an implicit frequency domain
resource location indication parameter, the explicit frequency domain resource location
indication parameter indicates an index number of the frequency domain resource location,
and the implicit frequency domain resource location indication parameter indicates a relative
location of the frequency domain resource location of the first signal to a frequency domain
resource location of the first paging occasion.
[0217]  Optionally, at least one signal in the first signal cluster is transmitted in a
continuous time division manner or in a distributed time division manner.
[0218] Optionally, a time domain start location of the first resource is before a time
domain start location of the first paging occasion; or a time domain start location of the first
resource is the same as a time domain start location of the first paging occasion; and/or

a frequency domain resource of the first resource is the same as a frequency
domain resource corresponding to the first paging occasion; or there is a spacing between a
frequency domain resource of the first resource and a frequency domain resource
corresponding to the first paging occasion.
[0219]  Optionally, the sending module 630 is further configured to:

send at least one element of the paging configuration parameter and/or at least one
element of the first parameter set to the terminal device by using higher layer signaling.
[0220]  According to this embodiment of this application, the network device 600 may
perform the method on the network device side in the signal transmission method in the

embodiments of this application. The foregoing and other operations and/or functions of the
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modules of the network device 600 are respectively used to implement corresponding
procedures of the methods. For brevity, details are not described again.

[0221]  Therefore, the network device 600 sends the first signal to the terminal device,
where the first signal is used to indicate, to the terminal device, that there is or there is no
paging scheduling information on the first paging occasion, so that the terminal device
determines, based on the first signal, whether to listen on a downlink control channel,
reducing power consumption of the terminal device. |

[0222] FIG. 7 is a schematic block diagram of a terminal device 700 according to an
embodiment of this application. As shown in FIG. 7, the terminal device 700 includes:

a determining module 710, configured to determine a first resource based on at
least one of a paging configuration parameter, a first parameter set, a terminal device identifier,
or a terminal device identification code;

a receiving module 720, configured to receive, on the first resource, the first signal
sent by a network device, where the first signal is used to indicate, to the terminal device, that
there is or there is no paging scheduling information on a first paging occasion; and

a processing module 730, configured to: determine, based on the first signal,
whether to listen on a downlink control channel on the first paging occasion.

[0223] In this embodiment of this application, the terminal device 700 determines the first
resource based on the at least one of the paging configuration parameter, the first parameter
set, the terminal device identifier, or the terminal device identification code; receives, on the
first resource, the first signal sent by the network device, where the first signal is used to
indicate, to the terminal device, that there is or there is no paging scheduling information on
the first paging occasion; and determines, based on the first signal, whether to listen on the
downlink control channel, reducing power consumption of the terminal device.

[0224] Optionally, the paging configuration parameter includes at least one of a paging
frame number, a paging period, a paging density, a paging frame quantity, or a quantity of
paging occasions in a paging frame.
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[0225] Optionally, the first parameter set includes at least one of a period indication
parameter of a first signal cluster, a start transmission location indication parameter of the first
signal cluster, a quantity indication parameter, or a frequency domain resource location
indication parameter of the first signal cluster, and the first signal cluster includes at least one
signal.

[0226] Optionally, the period indication parameter of the first signal cluster is used to
indicate a period of the first signal cluster.

[0227] The period indication parameter includes an explicit period indication parameter
and/or an implicit period indication parameter, the explicit period indication parameter
indicates an index number of a period value of the first signal cluster, and the implicit period
indication parameter indicates at least one of a quantity of first signal clusters in one paging
period or a ratio of a quantity of first signal clusters in one paging period to a quantity of
paging occasions.

[0228] Optionally, the start transmission location indication parameter of the first signal
cluster is used to indicate a start transmission location of the first signal cluster in time
domain.

[0229] The start transmission location indication parameter indicates a relative location of
the start transmission location of the first signal cluster to a second paging occasion, and the
second paging occasion is the 1" paging occasion of at least one paging occasion
corresponding to the first signal cluster.

[0230] Optionally, the quantity indication parameter is used to indicate at least one of a
quantity of first signals in a paging period, a quantity of first signal clusters in a paging period,
or a quantity of first signals in a first signal cluster.

[0231] The quantity parameter indicates at least one of: an index number of the quantity
of first signals in the paging period, an index number of the quantity of first signal clusters in
the paging period, an index number of the quantity of first signals in the first signal cluster, a
ratio of a quantity of paging occasions in the paging period to the quantity of first signals, a
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ratio of a quantity of paging occasions in the paging period to the quantity of first signal
clusters, or a ratio of a quantity of paging occasions in a period of the first signal cluster to the
quantity of first signals.
[0232] Optionally, the frequency domain resource location indication parameter of the
first signal is used to indicate a frequency domain resource location of the first signal.
[0233]  The frequency domain resource location indication parameter includes an explicit
frequency domain resource location indication parameter and/or an implicit frequency domain
resource location indication parameter, the explicit frequency domain resource location
indication parameter indicates an index number of the frequency domain resource location,
and the implicit frequency domain resource location indication parameter indicates a relative
location of the frequency domain resource location of the first signal to a frequency domain
resource location of the first paging occasion.
[0234] Optionally, at least one signal in the first signal cluster is transmitted in a
continuous time division manner or in a distributed time division manner.
[0235] Optionally, a time domain start location of the first resource is before a time
domain start location of the first paging occasion; or a time domain start location of the first
resource is the same as a time domain start location of the first paging occasion; and/or

a frequency domain resource of the first resource is the same as a frequency
domain resource corresponding to the first paging occasion; or there is a spacing between a
frequency domain resource of the first resource and a frequency domain resource
corresponding to the first paging occasion.
[0236] Optionally, the receiving module is further configured to:

receive at least one element of the paging configuration parameter and/or at least
one element of the first parameter set sent by the network device by using higher layer
signaling.
[0237]  According to this embodiment of this application, the terminal device 700 may

perform the method on the terminal device side in the signal transmission method according
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to the foregoing embodiment of this application. In addition, the foregoing and other
operations and/or functions of the modules of the terminal device 700 are respectively used to
implement corresponding procedures of the methods. For brevity, details are not described
again.

[0238]  Therefore, the terminal device 700 receives the first signal sent by the network
device, where the first signal is used to indicate, to the terminal device, that there is or there is
no paging scheduling information on the first paging occasion; and determines, based on the
first signal, whether to listen on the downlink control channel, reducing power consumption of
the terminal device.

[0239] FIG. 8 shows a structure of a network device according to an embodiment of this
application. The network device includes at least one processor 802 (for example, a CPU), at
least one network interface 803 or another communications interface, and a memory 804.
Optionally, the network device may further include a receiver 805 and a transmitter 806. The
processor 802 is configured to execute an executable module, for example, a computer
program, stored in the memory 804. The memory 804 may include a high-speed random
access memory RAM, and may also include a non-volatile memory (non-volatile memory),
for example, at least one magnetic disk storage. The at least one network interface 803 (which
may be wired or wireless) is used to implement a communication connection to at least one
another network element. The receiver 805 and the transmitter 806 are configured to transmit
various signals or information.

[0240] In some implementations, the memory 804 stores a program 8041. The program
8041 may be executed by the processor 802, and is used to perform the method on the
network device side in the foregoing embodiment of this application.

[0241] FIG. 9 shows a structure of a terminal device according to an embodiment of this
application. The terminal device includes at least one processor 902 (for example, a CPU), at
least one network interface 903 or another communications interface, and a memory 904.

Optionally, the terminal device may further include a receiver 905 and a transmitter 906. The
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processor 902 is configured to execute an executable module, for example, a computer
program, stored in the memory 904. The memory 904 may include a high-speed random
access memory RAM, and may also include a non-volatile memory (non-volatile memory),
for example, at least one magnetic disk storage. The at least one network interface 903 (which
may be wired or wireless) is used to implement a communication connection to at least one
another network element. The receiver 905 and the transmitter 906 are configured to transmit
various signals or information.

[0242] In some implementations, the memory 904 stores a program 9041. The program
9041 may be executed by the processor 902, and is used to perform the foregoing method on
the terminal device side in the another embodiment of this application.

[0243] It should be understood that the term "and/or" in this specification describes only
an association relationship for describing associated objects and indicates 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 represents an "or" relationship between the associated objects.

[0244] It should further be understood that, in the embodiments of this application,
sequence numbers of the foregoing processes do not mean execution sequences. The
execution sequences of the processes should be determined based on functions and internal
logic of the processes, and should not constitute any limitation on implementation processes
of the embodiments of this application.

[0245] A person of ordinary skill in the art may be aware that units and algorithm steps in
the examples described with reference to the embodiments disclosed in this specification can
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 a
particular application and a design constraint of a technical solution. For specific applications,

a person skilled in the art may use different methods to implement the described functions;
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however, this implementation should not be construed as going beyond the scope of the
embodiments of this application.

[0246] It may be clearly understood by a person skilled in the art that, for convenience
and brevity of description, for specific working processes of the foregoing system, apparatus,
and unit, refer to corresponding processes in the foregoing method embodiments. Details are
not described again.

[0247]  In the several embodiments provided in the embodiments of this application, it
should be understood that the disclosed system, apparatus, and method may be implemented
in other manners. For example, the described apparatus embodiments are merely examples.
For example, the unit division is merely logical function division, or may be other division in
an 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 may not be performed.
In addition, displayed or discussed mutual couplings or direct couplings or communication
connections may be indirect couplings or communication connections using some interfaces,
apparatuses, or units, and may be in an electrical form, a mechanical form, or another form.
[0248]  The units described as separate components may or may not be physically separate;
and components displayed as units may or may not be physical units, in other words, the
components may be located in one place, 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 objective
of the solutions in the embodiments.

[0249]  In addition, functional units in the embodiments of the embodiments of the present
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.

[0250] When the functions are implemented in a 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 this application

essentially, the part contributing to the prior art, or some of the technical solutions may be
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embodied in the form of a software product. The computer 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, a network device, or the like) to perform all or some of
the steps of the methods described in the embodiments of this application. The foregoing
storage medium includes any medium that can store program code, such as a USB flash drive,
a removable hard disk, a read-only memory (Read-Only Memory, ROM), a random access
memory (Random Access Memory, RAM), a magnetic disk, or a compact disc.

[0251] The foregoing descriptions are merely specific implementations of the
embodiments of this application, but are not intended to limit the protection scope of the
embodiments of this application. Any variation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in the embodiments of this application
shall fall within the protection scope of the embodiments of this application. Therefore, the
protection scope of the embodiments of this application shall be subject to the protection

scope of the claims.
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CLAIMS:

1. A signal transmission method, comprising:

generating, by a network device, a first signal, wherein the first signal is used to indicate,
to a terminal device, a paging status in at least one first paging occasion;

determining, by the network device, a first resource based on at least one of a paging
configuration parameter, a first parameter set, a terminal device identifier, or a terminal
identification code, wherein a frequency domain resource of the first resource is the same as a
frequency domain resource corresponding to the at least one first paging occasion; and

sending, by the network device, the first signal to the terminal device on the first
resource;

wherein the paging configuration parameter comprises at least one of a paging frame
number, a paging period, a paging density, a paging frame quantity, or a quantity of paging
occasions in a paging frame; and

wherein the first parameter set comprises at least one of a start transmission location
indication parameter of a first signal cluster, or a quantity indication parameter, and the first
signal cluster comprises at least one first signal.

2. The method according to claim 1, wherein the start transmission location indication
parameter of the first signal cluster is used to indicate a start transmission location of the first
signal cluster in time domain; and

the start transmission location indication parameter indicates a relative location of the
start transmission location of the first signal cluster to a second paging occasion, and the
second paging occasion is the 1% paging occasion of at least one paging occasion
corresponding to the first signal cluster.

3. The method according to claim 1, wherein the quantity indication parameter is used to
indicate a ratio of a quantity of paging occasions in the paging period to the quantity of first

signals.
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4. A signal transmission method, comprising:

determining, by a terminal device, a first resource based on at least one of a paging
configuration parameter, a first parameter set, a terminal device identifier, or a terminal
identification code;

receiving, by the terminal device on the first resource, a first signal sent by a network
device, wherein the first signal is used to indicate a paging status in at least one first paging
occasion; and

determining, by the terminal device based on the first signal, whether to listen on a
downlink control channel on the at least one first paging occasion,;

wherein the paging configuration parameter comprises at least one of a paging frame
number, a paging period, a paging density, a paging frame quantity, or a quantity of paging
occasions in a paging frame; and

wherein the first parameter set comprises at least one of a start transmission location
indication parameter of a first signal cluster, or a quantity indication parameter, and the first
signal cluster comprises at least one first signal.

5. The method according to claim 4, wherein the start transmission location indication
parameter of the first signal cluster is used to indicate a start transmission location of the first
signal cluster in time domain; and

the start transmission location indication parameter indicates a relative location of the
start transmission location of the first signal cluster to a second paging occasion, and the
second paging occasion is the 1% paging occasion of at least one paging occasion
corresponding to the first signal cluster.

6. The method according to claim 4, wherein the quantity indication parameter is used to
indicate a ratio of a quantity of paging occasions in the paging period to the quantity of first
signals.

7. A network device, comprising:
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a generation module, configured to generate a first signal, wherein the first signal is used
to indicate a paging status in at least one first paging occasion;

a determining module, configured to determine a first resource based on at least one of a
paging configuration parameter, a first parameter set, a terminal device identifier, or a terminal
identification code, wherein a frequency domain resource of the first resource is the same as a
frequency domain resource corresponding to the at least one first paging occasion; and

a sending module, configured to send the first signal to the terminal device on the first
resource;

wherein the paging configuration parameter comprises at least one of a paging frame
number, a paging period, a paging density, a paging frame quantity, or a quantity of paging
occasions in a paging frame; and

wherein the first parameter set comprises at least one of a period indication parameter of
a first signal cluster, a start transmission location indication parameter of a first signal cluster,
or a quantity indication parameter, and the first signal cluster comprises at least one first
signal.

8. The network device according to claim 7, wherein the start transmission location
indication parameter of the first signal cluster is used to indicate a start transmission location
of the first signal cluster in time domain; and

the start transmission location indication parameter indicates a relative location of the
start transmission location of the first signal cluster to a second paging occasion, and the
second paging occasion is the 1% paging occasion of at least one paging occasion
corresponding to the first signal cluster.

9. The network device according to claim 7, wherein the quantity indication parameter is
used to indicate at least one of a quantity of first signals in a paging period, a quantity of first
signal clusters in a paging period, or a quantity of first signals in a first signal cluster; and

the quantity parameter indicates at least one of: an index number of the quantity of first
signals in the paging period, an index number of the quantity of first signal clusters in the

63

Date Recue/Date Received 2022-08-26



10

15

20

25

85780051

paging period, an index number of the quantity of first signals in the first signal cluster, a ratio
of a quantity of paging occasions in the paging period to the quantity of first signals, a ratio of
a quantity of paging occasions in the paging period to the quantity of first signal clusters, or a
ratio of a quantity of paging occasions in a period of the first signal cluster to the quantity of
first signals.

10. A terminal device, comprising:

a determining module, configured to determine a first resource based on at least one of a
paging configuration parameter, a first parameter set, a terminal device identifier, or a terminal
identification code;

a receiving module, configured to receive, on the first resource, the first signal sent by a
network device, wherein the first signal is used to indicate a paging status in at least one first
paging occasion; and

a processing module, configured to: determine, based on the first signal, whether to listen
on a downlink control channel on the at least one first paging occasion;

wherein the paging configuration parameter comprises at least one of a paging frame
number, a paging period, a paging density, a paging frame quantity, or a quantity of paging
occasions in a paging frame; and

wherein the first parameter set comprises at least one of a period indication parameter of
a first signal cluster, a start transmission location indication parameter of a first signal cluster,
or a quantity indication parameter, and the first signal cluster comprises at least one first
signal.

11. The terminal device according to claim 10, wherein the start transmission location
indication parameter of the first signal cluster is used to indicate a start transmission location
of the first signal cluster in time domain; and

the start transmission location indication parameter indicates a relative location of the

start transmission location of the first signal cluster to a second paging occasion, and the
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second paging occasion is the 1% paging occasion of at least one paging occasion
corresponding to the first signal cluster.

12. The terminal device according to claim 10, wherein the quantity indication parameter
is used to indicate at least one of a quantity of first signals in a paging period, a quantity of
first signal clusters in a paging period, or a quantity of first signals in a first signal cluster; and

the quantity parameter indicates at least one of: an index number of the quantity of first
signals in the paging period, an index number of the quantity of first signal clusters in the
paging period, an index number of the quantity of first signals in the first signal cluster, a ratio
of a quantity of paging occasions in the paging period to the quantity of first signals, a ratio of
a quantity of paging occasions in the paging period to the quantity of first signal clusters, or a
ratio of a quantity of paging occasions in a period of the first signal cluster to the quantity of
first signals.

13. A communication device, comprising: a processor, a memory, and a communications
interface, wherein the processor is connected to the memory and the communications
interface;

wherein the memory is configured to store an instruction;

wherein the processor is configured to execute the instruction; and

wherein the communications interface is configured to communicate with another
network element under control of the processor;

when the processor executes the instruction stored in the memory, the execution enables
the processor to perform the method according to any one of claims 1 to 3, or claims 4 to 6.

14. A computer-readable storage medium, wherein the readable storage medium stores a
computer instruction, and when the instruction is run on a computer, the computer is enabled
to perform the method according to any one of claims 1 to 3, or claims 4 to 6.

15. A signal transmission method, comprising:

sending, by a network device, system information block (SIB), wherein the SIB
comprises a quantity indication parameter, and wherein the quantity indication parameter
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indicates a ratio of a quantity of paging occasions in a paging period to a quantity of first
signals in the paging period;

generating a first signal, wherein the first signal is used to indicate a paging status of one
or more terminal devices on one or more paging occasions;

determining, by the network device, a first resource at least based on the quantity
indication parameter; and

sending, by the network device, the first signal to the one or more terminal devices on the
first resource.

16. The method according to claim 15, wherein the first resource is further determined
based on a paging configuration parameter, and wherein the paging configuration parameter
comprises at least one of a paging frame number, a paging period, a paging density, a paging
frame quantity, or a quantity of paging occasions in a paging frame.

17. The method according to claim 15, wherein the first resource is further determined
based on a first parameter set, and wherein the first parameter set comprises at least one of a
start transmission location indication parameter of a first signal cluster or the quantity
indication parameter, and wherein the first signal cluster comprises at least the first signal.

18. The method according to claim 17, wherein the start transmission location indication
parameter of the first signal cluster is used to indicate a start transmission location of the first
signal cluster in time domain.

19. The method according to claim 18, wherein the start transmission location indication
parameter indicates a relative location of the start transmission location of the first signal
cluster to a second paging occasion, and wherein the second paging occasion is a first paging
occasion of at least one paging occasion corresponding to the first signal cluster.

20. A signal transmission method, comprising:

receiving, by a terminal device, system information block (SIB), wherein the SIB
comprises a quantity indication parameter, and wherein the quantity indication parameter
indicates a ratio of a quantity of paging occasions in a paging period to a quantity of first
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signals in the paging period,

determining, by the terminal device, a first resource at least based on the quantity
indication parameter;

receiving, by the terminal device, a first signal on the first resource, wherein the first
signal is used to indicate a paging status of the terminal device on one or more paging
occasions; and

determining, by the terminal device, whether to listen on a downlink control channel on a
first paging occasion according to the first signal.

21. The method according to claim 20, wherein the first resource is further determined
based on a paging configuration parameter, and wherein the paging configuration parameter
comprises at least one of a paging frame number, a paging period, a paging density, a paging
frame quantity, or a quantity of paging occasions in a paging frame.

22. The method according to claim 20, wherein the first resource is further determined
based on a first parameter set, and wherein the first parameter set comprises at least one of a
start transmission location indication parameter of a first signal cluster or the quantity
indication parameter, and wherein the first signal cluster comprises at least the first signal.

23. The method according to claim 22, wherein the start transmission location indication
parameter of the first signal cluster is used to indicate a start transmission location of the first
signal cluster in time domain.

24. The method according to claim 23, wherein the start transmission location indication
parameter indicates a relative location of the start transmission location of the first signal
cluster to a second paging occasion, and wherein the second paging occasion is a first paging
occasion of at least one paging occasion corresponding to the first signal cluster.

25. A communication device, comprising:

at least one processor; and

a memory storing instructions executable by the at least one processor, wherein the

instructions, when executed by the at least one processor, instruct the at least one processor to:
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send system information block (SIB), wherein the SIB comprises a quantity indication
parameter, and wherein the quantity indication parameter indicates a ratio of a quantity of
paging occasions in a paging period to a quantity of first signals in the paging period,

generate a first signal, wherein the first signal is used to indicate a paging status of one or
more terminal devices on one or more paging occasions;

determine a first resource at least based on the quantity indication parameter; and

send the first signal to the one or more terminal devices on the first resource.

26. The device according to claim 25, wherein the first resource is further determined
based on a paging configuration parameter, and wherein the paging configuration parameter
comprises at least one of a paging frame number, a paging period, a paging density, a paging
frame quantity, or a quantity of paging occasions in a paging frame.

27. The device according to claim 25, wherein the first resource is further determined
based on a first parameter set, and wherein the first parameter set comprises at least one of a
start transmission location indication parameter of a first signal cluster or the quantity
indication parameter, and wherein the first signal cluster comprises at least the first signal.

28. The device according to claim 27, wherein the start transmission location indication
parameter of the first signal cluster is used to indicate a start transmission location of the first
signal cluster in time domain.

29. The device according to claim 28, wherein the start transmission location indication
parameter indicates a relative location of the start transmission location of the first signal
cluster to a second paging occasion, and wherein the second paging occasion is a first paging
occasion of at least one paging occasion corresponding to the first signal cluster.

30. A communication device, comprising:

at least one processor;

a memory storing instructions executable by the at least one processor, wherein the
instructions, when executed by the at least one processor, instruct the at least one processor to:

receive system information block (SIB), wherein the SIB comprises a quantity indication
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parameter, and wherein the quantity indication parameter indicates a ratio of a quantity of
paging occasions in a paging period to a quantity of first signals in the paging period;
determine a first resource at least based on the quantity indication parameter;

receive, on the first resource, a first signal on the first resource, wherein the first signal is
used to indicate a paging status of the communication device on one or more paging occasions;
and

determine, based on the first signal, whether to listen on a downlink control channel on a
first paging occasion.

31. The device according to claim 30, wherein the first resource is further determined
based on a paging configuration parameter, and wherein the paging configuration parameter
comprises at least one of a paging frame number, a paging period, a paging density, a paging
frame quantity, or a quantity of paging occasions in a paging frame.

32. The device according to claim 30, wherein the first resource is further determined
based on a first parameter set, and wherein the first parameter set comprises at least one of a
start transmission location indication parameter of a first signal cluster or the quantity
indication parameter, and wherein the first signal cluster comprises at least the first signal.

33. The device according to claim 30, wherein the start transmission location indication
parameter of the first signal cluster is used to indicate a start transmission location of the first
signal cluster in time domain.

34. The device according to claim 33, wherein the start transmission location indication
parameter indicates a relative location of the start transmission location of the first signal
cluster to a second paging occasion, and wherein the second paging occasion is a first paging

occasion of at least one paging occasion corresponding to the first signal cluster.
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