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Paging Method, Terminal Device and Network Device

Technical Field

Embodiments of the present application relate to the field of communication, and

more particularly, relate to a paging method, a terminal device, and a network device.

Background

In a 5G New Radio (NR) system, a core network side may save context information
of a terminal device, which may include a Tracking Area list (TA list) of the terminal
device. When paging a terminal device, the core network may send paging messages in all
base stations in the TA list of the terminal device, and trigger these base stations to send

paging to the terminal device in all cells of the base stations.

Correspondingly, the terminal device will receive the paging message sent by the
base station to determine whether the paging message pages the terminal device itself.
However, in most cases, the paging message pages another terminal device, which
increases the power consumption of the terminal device. Therefore, how to perform paging
in order to reduce the power consumption of the terminal device is an urgent problem to

be solved.

Summary

Embodiments of the present application provide a paging method and device, which

is beneficial to reducing the power consumption of a terminal device.

In a first aspect, a paging method is provided. The paging method includes:
determining, by a terminal device, a target control resource set (CORSET) corresponding

to the terminal device among multiple CORSETS; receiving, by the terminal device, a
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physical downlink control channel (PDCCH) used for scheduling a paging message in a
common search space in the target CORSET; and acquiring the paging message according

to the PDCCH.

Therefore, an terminal device in an embodiment of the present application only needs
to receive a PDCCH in a common search space of a CORSET corresponding to the
terminal device, and does not need to receive a PDCCH in a common search space of every
CORSET to obtain a paging message, which is beneficial to reducing the power

consumption of the terminal device.

In one possible implementation, determining, by the terminal device, the target
control resource set (CORSET) corresponding to the terminal device among the multiple
CORSETs includes: determining, by the terminal device, the target CORSET among the
multiple CORSETS according to an identifier (ID) of the terminal device.

In one possible implementation, determining, by the terminal device, the target
CORSET among the multiple CORSETSs according to the identifier (ID) of the terminal
device includes: determining, by the terminal device, that a CORSET with an index
number k among the multiple CORSET: is the target CORSET, wherein k=M mod N, M
is an ID of the terminal device, N is the number of the multipie CORSETSs, and mod

represents modulo.

In one possible implementation, the ID of the terminal device is an ID used by the

terminal device to calculate a paging subframe or paging occasion.

In a second aspect, a paging method is provided. The paging method includes:
receiving, by a terminal device, a physical downlink control channel (PDCCH) used for
scheduling a paging message, wherein the PDCCH includes indication information and/or
rule information, wherein the indication information is used for indicating whether there
is a paging message, and the rule information is used for the terminal device to determine

whether the paging message is directed to the terminal device; and determining, by the
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terminal device, whether to receive the paging message according to the indication

information and/or the rule information.

Therefore, in a paging method according to an embodiment of the present application,
a terminal device can determine whether to receive a paging message according to
indication information and rule information. Therefore, the terminal device can receive the
paging message only when the indication information indicates that there is the paging
message and it can determine that the target terminal which the paging message pages
includes the terminal device according to the rule information. This is beneficial to
reducing the probability of erroneously receiving the paging message of another terminal
device, and beneficial to reducing the power consumption of the terminal device since the

terminal device only receives the paging message directed to itself.

In one possible implementation, determining, by the terminal device, whether to
receive the paging message according to the indication information and/or the rule
information includes: if the indication information indicates that there is no paging

message, determining, by the terminal device, not to receive the paging message.

In one possible implementation, determining, by the terminal device, whether to
receive the paging message according to the indication information and/or the rule
information includes: if the indication information indicates that there is a paging message,
determining, by the terminal device, whether to receive the paging message according to

the rule information.

Optionally, when the indication information indicates that there is a paging message,
if the terminal device determines that the paging message is directed to itself according to
the rule information, it may not receive a subsequent paging message, and directly initiate

a random access procedure.

In one possible implementation, the rule information is used for indicating a rule
condition that identifier information of the terminal device needs to satisfy, and

determining, by the terminal device, whether to receive the paging message according to
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the rule information includes: if the identifier information of the terminal device satisfies
the rule condition, the terminal device determines that the paging message is directed to
the terminal device, and determines to receive the paging message; or if the identifier
information of the terminal device does not satisfy the rule condition, the terminal device
determines that the paging message is not directed to the terminal device, and determines

not to receive the paging message.

In one possible implementation, the rule condition includes at least one of the
following: a value of an identifier of the terminal device mod X being Y a last bit of the
identifier of the terminal device being Z; last K bits of the identifier of the terminal device
being a1 a2 ... a; first L bits of the identifier of the terminal device being b1 bz ... br; and
terminal type information of the terminal device. The X, Y, Z, a1 a2 ...ag, and by bz ... br

are known numbers.

In a third aspect, a paging method is provided. The paging method includes:
receiving, by a terminal device, a physical downlink control channel (PDCCH) used for
scheduling a paging message, wherein the PDCCH includes indication information and
identifier information of a paged terminal device, wherein the indication information is
used for indicating that there is no paging message; and under a situation where identifier
information of the paged terminal device includes the identifier information of the terminal

device, initiating, by the terminal device, a random access procedure.

Therefore, according to a paging method of an embodiment of the present application,
when the number of paged terminal devices is small, a network device can directly carry
identifier information of a paged terminal device in a PDCCH, so that a terminal device
can directly determine whether it is paged according to the PDCCH and does not need to
receive a paging message to determine whether it is paged, which is beneficial to reducing
the power consumption of the terminal device. Further, the terminal device can initiate a
random access procedure under a situation where it determines that the terminal device

itself is paged, otherwise, the terminal device will not initiate a random access procedure.
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In a fourth aspect, a paging method is provided. The paging method includes:
determining, by a network device, a target control resource set (CORSET) corresponding
to at least one paged terminal device among multiple CORSETS; and sending, by the
network device, a physical downlink control channel (PDCCH) used for scheduling a
paging message in a common search space in the target CORSET, wherein the paging

message is used for paging the at least one terminal device.

In one possible implementation, determining, by the network device, the target
control resource set (CORSET) corresponding to the at least one paged terminal device
among the multiple CORSETS, includes: determining, by the network device, the target
CORSET among the multiple CORSETSs according to an identifier (ID) of the at least one

terminal device.

In one possible implementation, the at least one terminal device includes a first
terminal device, and determining, by the network device, the target CORSET among the
multiple CORSETs according to an identifier (ID) of the at least one terminal device,
includes: determining, by the network device, that a CORSET with an index number k
among the multiple CORSETs is the target corset, wherein k=M mod N, M 1s an ID of the
first terminal device, N is the number of the multiple CORSETs, and mod represents
modulo.

In one possible implementation, the ID of the terminal device is an ID used by the

terminal device to calculate a paging subframe or paging occasion.

In a fifth aspect, a paging method is provided. The paging method includes: sending,
by a network device, a physical downlink control channel (PDCCH) used for scheduling
a paging message, wherein the PDCCH includes indication information and/or rule
information, so that the terminal device determines whether the paging message is to be
received according to the indication information and/or the rule information, wherein the

indication information is used for indicating whether there is a paging message, and the
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rule information is used for the terminal device to determine whether the paging message

is directed to the terminal device.

In one possible implementation, the rule information is used for indicating a rule

condition that identifier information of the terminal device needs to satisfy.

In one possible implementation, the rule condition includes at least one of the
following: a value of an identifier M of the terminal device mod X being Y a last bit of
the identifier M of the terminal device being Z; last K bits of the identifier M of the terminal
device being a; a2 ... ak; first L bits of the identifier M of the terminal device being b:

b2 ... br; and terminal type information of the terminal device.

In a sixth aspect, a paging method is provided. The paging method includes: sending,
by a network device, a physical downlink control channel (PDCCH) used for scheduling
a paging message, wherein the PDCCH includes indication information and identifier
information of a paged terminal device, wherein the indication information is used for
indicating that there is no paging message, so that the terminal device initiates a random
access procedure under a situation where it determines that identifier information of the

paged terminal device includes the identifier information of the terminal device.

In a seventh aspect, a terminal device is provided for executing the method in the
first aspect or in any possible implementation of the first aspect, or executing the method
in the second aspect or in any possible implementation of the second aspect, or executing
the method in the third aspect or in any possible implementation of the third aspect.
Specifically, the terminal device includes a unit configured to execute the method in the
first aspect or in any possible implementation of the first aspect, or the terminal device
includes a unit configured to execute the method in the second aspect or in any possible
implementation of the second aspect, or the terminal device includes a unit configured to

execute the method in the third aspect or in any possible implementation of the third aspect.

In an eight aspect, a terminal device is provided, and the terminal device includes a

memory, a processor, an input interface and an output interface. The memory, the
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processor, the input interface and the output interface are connected through a bus system.
The memory is configured to store instructions. The processor is configured to execute the
instructions stored in the memory, and is configured to execute the method in the first
aspect or in any possible implementation of the first aspect, or execute the method in the
second aspect or in any possible implementation of the second aspect, or execute the

method in the third aspect or in any possible implementation of the third aspect.

In a ninth aspect, a network device is provided and is configured to execute the
method in the fourth aspect or in any possible implementation of the fifth aspect, or execute
the method in the fifth aspect or in any possible implementation of the fifth aspect, or
execute the method in the sixth aspect or in any possible implementation of the sixth aspect.
Specifically, the network device includes units configured to execute the method in the
fourth aspect or in any possible implementation of the fifth aspect, or execute the method
in the fifth aspect or in any possible implementation of the fifth aspect, or execute the

method in the sixth aspect or in any possible implementation of the sixth aspect.

In a tenth aspect, a network device is provided, and the network device includes a
memory, a processor, an input interface and an output interface. The memory, the
processor, the input interface and the output interface are connected through a bus system.
The memory is configured to store instructions. The processor is configured to execute the
instructions stored in the memory and is configured to execute the method in the fourth
aspect or in any possible implementation of the fifth aspect, or execute the method in the
fifth aspect or in any possible implementation of the fifth aspect, or execute the method in

the sixth aspect or in any possible implementation of the sixth aspect.

In an cleventh aspect, a computer storage medium is provided and is configured to
store computer software instructions for executing the methods in the first to the sixth
aspects or in any possible implementation of the first to the sixth aspects, and the computer

software instructions include programs designed for executing the above aspects.
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In a twelfth aspect, a computer program product containing instructions is provided,
when the instructions are run on a computer, the computer is caused to execute the methods
in the first to the sixth aspects or in any possible implementation of the first to the sixth

aspects.

Brief Description of Drawings

FIG. 1 shows a schematic diagram of an application scenario according to an

embodiment of the present application.

FIG. 2 shows a schematic flow chart of a paging method according to an embodiment

of the present application.

FIG. 3 shows a schematic flow chart of a paging method according to another

embodiment of the present application.

FIG. 4 shows a schematic flow chart of a paging method according to yet another

embodiment of the present application.

FIG. 5 shows a schematic flow chart of a paging method according to yet another

embodiment of the present application.

FIG. 6 shows a schematic flow chart of a paging method according to yet another

embodiment of the present application.

FIG. 7 shows a schematic flow chart of a paging method according to yet another

embodiment of the present application.

FIG. 8 shows a schematic block diagram of a terminal device according to an

embodiment of the present application.

FIG. 9 shows a schematic block diagram of a terminal device according to another

embodiment of the present application.

FIG. 10 shows a schematic block diagram of a terminal device according to yet

another embodiment of the present application.
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FIG. 11 shows a schematic block diagram of a network device according to an

embodiment of the present application.

FIG. 12 shows a schematic block diagram of a network device according to another

embodiment of the present application.

FIG. 13 shows a schematic block diagram of a network device according to yet

another embodiment of the present application.

FIG. 14 shows a schematic block diagram of a terminal device according to yet

another embodiment of the present application.

FIG. 15 shows a schematic block diagram of a network device according to yet

another embodiment of the present application.

Detailed Description

Hereinafter, technical solutions in embodiments of the present application will be

described with reference to accompanying drawings.

The technical solutions of embodiments of the present application may be applied to
various communication systems, such as a Long Term Evolution (LTE) system, an LTE
Frequency Division Duplex (FDD) system, an LTE Time Division Duplex (TDD), and a

future 5G system.

FIG. 1 shows a wireless communication system 100 to which an embodiment of the
present application is applied. The wireless communication system 100 may include a
network device 110. The network device 100 may be a device that communicates with a
terminal device. The network device 100 may provide a communication coverage for a
specific geographical region, and may communicate with a terminal device (e.g., UE) in
the coverage region. Optionally, the network device 100 may be an evolutional Node B
(eNB or eNodeB) in an LTE system, or the network device may be a relay station, an

access point, a vehicle-mounted device, a wearable device, a network-side device in a
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future 5G network, or a network device in a future evolved Public Land Mobile Network

(PLMN), etc.

The wireless communication system 100 further includes at least one terminal device
120 in a coverage range of the network device 110. The terminal device 120 may be mobile
or fixed. Optionally, the terminal device 120 may be referred to as an access terminal, a
User Equipment (UE), a subscriber unit, a subscriber station, a mobile station, a mobile
platform, a remote station, a remote terminal, a mobile device, a user terminal, a terminal,
a wireless communication device, a user agent, or a user apparatus. The access terminal
may be a cellular phone, a cordless phone, a Session Initiation Protocol (SIP) phone, a
Wireless Local Loop (WLL) station, a Personal Digital Assistant (PDA), a handheld
device with a wireless communication function, a computing device, or other processing
device connected to a wireless modem, a vehicle-mounted device, a wearable device, a
terminal device in a future 5G network, or a terminal device in a future evolved Public

Land Mobile Network (PLMN), or the like.

When a terminal device needs to access a network, it needs to obtain system
information from the network. Specifically, system information can be obtained through a
Physical Broadcast Channel (PBCH) and a Physical Downlink Shared Channel (PDSCH).
The Downlink Control Information (DCI) corresponding to the PDSCH is carried on the
Physical Downlink Control Channel (PDCCH), and the time-frequency resource location
where the PDCCH is located can be indicated by the Control Resource Set (CORSET)
information carried by the PBCH, that is, the CORSET can be used for indicating the time-

frequency resource information of PDCCH.

In an embodiment of the present application, the terminal device can calculate a
paging frame (PF, or paging subframe) and paging occasion (PO, or paging time) by itself,
and monitor the PDCCH according to the calculated position to obtain the paging message.
The PF and PO are both related to an identifier (ID, or UE ID) and a Discontinuous

Reception (DRX) cycle of the terminal device.

10
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Specifically, the position of PF is:

PF=SFN mod T=(T div N)*(UE_ID mod N)
The index of the PO in the PF is:
i_s=floor(UE_ID/N)mod Ns

Herein, SFN is the system frame number, and UE_ID can be determined according
to the International Mobile Subscriber Identification Number (IMSI) of the terminal device,
for example, UE_ID =IMSImod 1024. T represents the DRX cycle of the terminal device.
If the upper layer (i.c., non access stratum (NAS)) allocates a dedicated DRX value of the
terminal device (i.e., UE Specific DRX), then T is a minimum value of the UE Specific
DRX value and a default DRX value broadcast in the system information (i.e. allocated by
the cell). If the UE Specific DRX is not configured in the upper layer, the default value is
applied. N=min(T, nB), nB values include: 4T, 2T, T, 1/2T, 1/4T, 1/8T, 1/16T, and 1/32T.
NS=max(1, nB/T). Mod represents modulo, div represents quotient and remainder, and

floor represents rounding down.

A terminal device can monitor a PDCCH according to the paging occasion to obtain
a paging message. Further, it can decode the paging message to obtain an identifier of a
paged terminal device included in the paging message. If the identifier of the paged
terminal device includes its own identifier, it is determined that the paging message is to
page the terminal device itself, otherwise, it is determined that the paging message is to

page another terminal device.

However, in most cases, the terminal device finds that the paging message is to page
another terminal device after decoding the paging message, which increases the power

consumption of the terminal device.

In view of this, an embodiment of the present application provides a paging method,

which is beneficial to reducing the power consumption of a terminal device.

i1
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FIG. 2 is a schematic flowchart of a paging method 200 according to an embodiment
of the present application. The method 200 may be executed by a terminal device in the
communication system 100 shown in FIG. 1. As shown in FIG. 2, the method 200 may

include acts S210, S220, and S230.

In the act $210, a terminal device determines a target control resource set (CORSET)

corresponding to the terminal device among multiple CORSETs.

In the act S220, the terminal device receives a physical downlink control channel
(PDCCH) used for scheduling a paging message in a common search space in the target

CORSET.
In the act S230, the paging message is acquired according to the PDCCH.

Specifically, a network device side may be configured with multiple CORSETS, and
each CORSET may include a set of time-frequency resources used for PDCCH detection,
and the set of time-frequency resources used for PDCCH detection may also be referred
to as a PDCCH search space, wherein the PDCCH search space may include a common
search space for a PDCCH, and the terminal device may receive a PDCCH in the common

search space for the PDCCH.

In an embodiment of the present application, each CORSET may correspond to a set
of terminal devices, and a terminal device in the set of terminal devices receives a PDCCH
used for scheduling a paging message only in a common search space of a corresponding

CORSET, and obtains the paging message.

Correspondingly, when a network device pages a specific terminal device, it can
determine a CORSET corresponding to the specific terminal device, and then send a
PDCCH of a paging message used for paging the specific terminal device in a common

search space of the CORSET corresponding to the specific terminal device.

In other words, the network device and the terminal device agree on a time-frequency
resource location of a PDCCH used for scheduling a paging message. Therefore, the

network device can send the PDCCH on a time-frequency resource of the PDCCH used

12
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for paging a first terminal device when paging the first terminal device, and the first
terminal device can receive the PDCCH only on the time-frequency resource of the
PDCCH for paging the first terminal device. Therefore, the probability that the first
terminal device mistakenly receives a paging message of another terminal device can be
reduced, and the terminal device in the embodiment of the present application does not
need to receive a PDCCH in a common search space of cach CORSET to obtain a paging

message, which is beneficial to reducing the power consumption of the terminal device.

Optionally, in some embodiments, the act S210 may include: determining, by the
terminal device, the target CORSET among the multiple CORSETSs according to an

identifier (ID) of the terminal device.

In other words, the terminal device determines the target CORSET among the
multiple CORSETSs according to the identifier of the terminal device. For example, each
COREST can correspond to an identifier, such as UE_ID, of a group of terminal devices,
so that the terminal device can determine that a corresponding COREST is the target
CORSET according to its own UE_ID in combination with the corresponding relationship,
and further can receive a PDCCH used for paging the terminal device in the common

search space of the target CORSET and obtain the paging message.

Optionally, in a specific embodiment, determining, by the terminal device, the target
CORSET among the multiple CORSETs according to the identifier (ID) of the terminal
device includes: determining, by the terminal device, that a CORSET with an index
number k among the multiple CORSET: is the target CORSET, wherein k=M mod N, M
is an ID of the terminal device, N is the number of the multiple CORSETSs, and mod

represents modulo.

In other words, the index number of each CORSET can correspond to the identifier
of a group of terminal devices, that is, the index number of a CORSET may have a

corresponding relationship with the identifier of a terminal device. For example, the
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corresponding relationship between the index number K of a CORSET and the identifier

M of a terminal device may be k=M mod N.

For example, if N=20 and M=1919, the index number of the CORSET corresponding
to the terminal device can be 19, so that the terminal device identified as 1919 can receive
the PDCCH in the common search space of the CORSET with the index number 19 and
obtain the paging message of the terminal device. Correspondingly, when the network
device pages the terminal device identified as 1919, it can send the PDCCH used for
scheduling the paging message in the common search space of the CORSET with the index

number 19.

It should be understood that the corresponding relationship between the index
number of the CORSET and the identifier of the terminal device is only an example, and
should not constitute any limitation to the embodiment of the present application. The
index number of the CORSET may correspond to the identifier of a group of terminal
devices satisfying other conditions. For example, the index number of each CORSET may
correspond to the UE ID within a specific range, and the embodiment of the present
application does not particularly limit the corresponding relationship between the

CORSET and the terminal device.

Optionally, in an embodiment of the present application, the identifier of a terminal
device used for determining a CORSET may be the UE_ID used for determining a paging

subframe or paging occasion.

FIG. 3 illustrates a paging method according to another embodiment of the present
application. The method 300 may be executed by a terminal device in the communication
system 100 shown in FIG. 1. As shown in FIG. 3, the method 300 may include acts S310
and S320.

In the act S310, a terminal device receives a physical downlink control channel
(PDCCH) used for scheduling a paging message, wherein the PDCCH includes indication

information and/or rule information, wherein the indication information is used for
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indicating whether there is a paging message, and the rule information is used for the

terminal device to determine whether the paging message is directed to the terminal device.

In the act S320, the terminal device determines whether to receive the paging

message according to the indication information and/or the rule information.

In the embodiment of the present application, the PDCCH for the scheduling paging
message may include indication information. The indication information is used for
indicating whether there is a paging message, i.e., whether there is a subsequent
transmission of a paging message. For example, if the indication information indicates that
there is a paging message, in this case, the terminal device may determine whether to
receive a subsequent paging message based on the rule information. For example, the rule
information can be used for indicating a rule or condition the paged terminal device
satisfies. The terminal device can determine to receive the subsequent paging message
under a situation where it determines that the rule or condition is satisfied, otherwise, it
determines not to receive the subsequent paging message, thus reducing the power
consumption of the terminal device. Optionally, if the indication information indicates that
there is no paging message, the terminal device may determine not to receive a subsequent
paging message. Optionally, if only rule information is included in the PDCCH, the
terminal device may determine that there is a paging message, and then determine whether

to receive a subsequent paging message based on the rule information.

Therefore, in a paging method according to an embodiment of the present application,
a terminal device can determine whether to receive a paging message according to
indication information and rule information. Therefore, the terminal device can receive the
paging message only when the indication information indicates that there is the paging
message and it can determine that the target terminal which the paging message pages
includes the terminal device according to the rule information. This is beneficial to

reducing the probability of erroneously receiving the paging message of another terminal
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device, and beneficial to reducing the power consumption of the terminal device since the

terminal device only receives the paging message directed to itself.

Optionally, in some embodiments, if the purpose of the paging message scheduled
by the PDCCH is to notify the terminal device of a change in a system broadcast message,
in this case, the indication information included in the PDCCH may be used for indicating
there is no paging message, so that the terminal device may not need to receive the paging

message, thereby reducing the power consumption of the terminal device.

Optionally, in some embodiments, the rule information is used for indicating a rule
condition that identifier information of the terminal device needs to satisfy, and
determining, by the terminal device, whether to receive the paging message according to
the rule information includes: if the identifier information of the terminal device satisfies
the rule condition, the terminal device determines that the paging message is directed to
the terminal device, and determines to receive the paging message; or if the identifier
information of the terminal device does not satisfy the rule condition, the terminal device
determines that the paging message is not directed to the terminal device, and determines

not to receive the paging message.

In other words, the rule information can be used for indicating the rule condition that
the identifier information of the paged terminal device needs to satisfy. In this way, the
terminal device can determine whether the paging message is directed to the terminal
device, that is, whether the terminal device is included in the target terminal device paged
by the paging message, according to the identifier information of the terminal device in
combination with the rule condition. Further, the terminal device can receive the paging
message according to the PDCCH when determining that the paging message is directed
to the terminal device, that is, the target terminal device of the paging message signaled
includes the terminal device. Otherwise, it determines not to receive the paging message.

Therefore, the erronecous reception of a paging message of another terminal device is
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avoided, and the power consumption of the terminal device can be reduced since the

terminal device only receives the paging message that is directed to itself.

Optionally, in some embodiments, if the terminal device determines that the paging
message is directed to itself according to the rule information, it may not receive the paging
message, and directly initiate a random access procedure, thereby reducing the power

consumption of the terminal device.

Optionally, in some embodiments, the rule condition includes at least one of the
following: a value of an identifier of the terminal device mod X being Y a last bit of the
identifier of the terminal device being Z; last K bits of the identifier of the terminal device
being a; az ... a; first L bits of the identifier of the terminal device being b1 bz ... br; and

terminal type information of the terminal device.

The X, Y, Z, a1 a2 ... ak, and b1 bz ... br, are known numbers.

For example, X=30 and Y=15. If the ID of the terminal device is 1919, the terminal
device can determine that the terminal device paged by the paging message does not
include itself.

For another example, if Z=9 and the ID of the terminal device is 1919, then the
terminal device can determine that the terminal device paged by the paging message
includes itself.

For another example, if K=3, al a2 a3 is 123, and the ID of the terminal device is
1919, then the terminal device can determine that the terminal device paged by the paging
message includes itself.

For another example, if L=2, bl b2 is 19, and the ID of the terminal device is 1919,

then the terminal device can determine that the terminal device paged by the paging

message includes itself.
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FIG. 4 is a schematic flowchart of a paging method according to yet another
embodiment of the present application. As illustrated in FIG. 4, the method 400 may
include acts S410 and S420.

In the act S410, a terminal device receives a physical downlink control channel
(PDCCH) used for scheduling a paging message, wherein the PDCCH includes indication
information and identifier information of a paged terminal device, wherein the indication

information is used for indicating that there is no paging message.

In the act S420, under a situation where identifier information of the paged terminal
device includes the identifier information of the terminal device, the terminal device

initiates a random access procedure.

In the embodiment of the present application, when the number of paged terminal
devices is small, for example, when the number of paged terminal devices is less than a
specific threshold, such as 3, the indication information may be used for indicating that
there is no paging message, and the network device may carry the identifier information
of the paged terminal device in the PDCCH. In this way, the terminal device can directly
determine whether it is paged according to the identifier information of the paged terminal
device included in the PDCCH. Further, the terminal device can initiate a random access
procedure when determining that it is paged, otherwise, it will not initiate a random access

procedure.

Therefore, according to the paging method of the embodiment of the present
application, when the number of paged terminal device is small, the network device can
directly carry the identifier information of the paged terminal device in the PDCCH, so
that the terminal device can directly determine whether it is paged according to the
PDCCH and does not need to receive a paging message, which is beneficial to reducing

the power consumption of the terminal device.

The paging method according to an embodiment of the present application is

described from the perspective of a terminal device above in combination with FIGs. 2 to
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4. A paging method according to another embodiment of the present application is
described from the perspective of a network device below in combination with FIGs. 5 to
7. It should be understood that the description of the network device side corresponds to
the description of the terminal device side, and the above description may be referred to

for similar descriptions, which will not be repeated here to avoid repetition.

FIG. 5 is a schematic flowchart of a paging method according to an embodiment of
the present application. The method 500 may be executed by a network device in the
communication system 100 shown in FIG. 1. As shown in FIG. 5, the method 500 may

include acts S510 and S520.

In the act $510, a network device determines a target control resource set (CORSET)

corresponding to at least one paged terminal device among multiple CORSETs.

In the act $520, the network device sends a physical downlink control channel
(PDCCH) used for scheduling a paging message in a common search space in the target

CORSET, wherein the paging message is used for paging the at least one terminal device.

It should be understood that the target CORSET may include one CORSET, or may
include multiple CORSETS, which is not limited by the embodiments of the present

application.

Optionally, in some embodiments, the act S510 may include: determining, by the
network device, the target CORSET among the multiple CORSETSs according to an

identifier (ID) of the at least one terminal device.

Optionally, in some embodiments, the at least one terminal device includes a first
terminal device, and determining, by the network device, the target CORSET among the
multiple CORSETs according to an identifier (ID) of the at least one terminal device,
includes: determining, by the network device, that a CORSET with an index number k
among the multiple CORSETs is the target CORSET, wherein k=M mod N, M is an ID of
the first terminal device, N is the number of the multiple CORSETSs, and mod represents

modulo.
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Optionally, in some embodiments, the ID of the terminal device is an ID used by the

terminal device to calculate a paging subframe or paging occasion.

FIG. 6 is a schematic flowchart of a paging method according to another embodiment
of the present application. The method 600 may be executed by a network device in the
communication system 100 shown in FIG. 1. As shown in FIG. 6, the method 600 may

include act S610.

In the act S610, a network device sends a physical downlink control channel
(PDCCH) used for scheduling a paging message, wherein the PDCCH includes indication
information and/or rule information, so that the terminal device determines whether to
receive the paging message according to the indication information and/or the rule
information, wherein the indication information is used for indicating whether there is a
paging message, and the rule information is used for the terminal device to determine

whether the paging message is directed to the terminal device.

Optionally, in some embodiments, the rule information is used for indicating a rule

condition that identifier information of the terminal device needs to satisfy.

Optionally, in some embodiments, the rule condition includes at least one of the
following: a value of an identifier of the terminal device mod X being Y a last bit of the
identifier of the terminal device being Z; last K bits of the identifier of the terminal device
being a1 ay ... a; first L bits of the identifier of the terminal device being by bz ... br; and
terminal type information of the terminal device. The X, Y, Z, a1 a2 ... ak, and b1 b2 ... by,

are known numbers.

FIG. 7 is a schematic flowchart of a paging method according to yet another
embodiment of the present application. The method 700 may be executed by a network
device in the communication system 100 shown in FIG. 1. As shown in FIG. 7, the method

700 may include act S710.

In the act S710, a network device sends a physical downlink control channel

(PDCCH) used for scheduling a paging message, wherein the PDCCH includes indication
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information and identifier information of a paged terminal device, wherein the indication
information is used for indicating that there is no paging message, so that the terminal
device initiates a random access procedure under a situation where it determines that
identifier information of the paged terminal device includes the identifier information of

the terminal device.

FIG. 8 is a schematic block diagram of a terminal device according to an embodiment
of the present application. As shown in FIG. 8, the terminal device 800 includes a

determining module 810, a communicating module 820, and an acquiring module 830.

The determining module 810 is configured to determine a target control resource set

(CORSET) corresponding to the terminal device among multiple CORSETs.

The communicating module 820 is configured to receive a physical downlink control
channel (PDCCH) used for scheduling a paging message in a common search space in the

target CORSET.

The acquiring module 830 is configured to acquire the paging message according to

the PDCCH.

Specifically, the terminal device 800 may correspond to (e.g., may be configured as
or be) the terminal device described in the method 200, and various modules or umits in
the terminal device 800 are respectively configured to execute various actions or processes
executed by the terminal device in the method 200. Herein, in order to avoid redundancy,

detailed description thereof is omitted.

FIG. 9 is a schematic block diagram of a terminal device according to an embodiment
of the present application. As shown in FIG. 9, the terminal device 900 includes a

communicating module 910 and a determining module 920.

The communicating module 910 is configured to receive a physical downlink control
channel (PDCCH) used for scheduling a paging message, wherein the PDCCH includes

indication information and/or rule information, wherein the indication information is used
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for indicating whether there is a paging message, and the rule information is used for the

terminal device to determine whether the paging message is directed to the terminal device.

The determining module 920 is configured to determine whether the paging message

is to be received according to the indication information and/or the rule information.

Specifically, the terminal device 900 may correspond to (e.g., may be configured as
or be) the terminal device described in the method 300, and various modules or umits in
the terminal device 900 are respectively configured to execute various actions or processes
executed by the terminal device in the method 300. Herein, in order to avoid redundancy,

detailed description thereof is omitted.

FIG. 10 is a schematic block diagram of a terminal device according to an
embodiment of the present application. As shown in FIG. 10, the terminal device 1000

includes a communicating module 1010 and an access module 1020.

The communicating module 1010 is configured to receive a physical downlink
control channel (PDCCH) used for scheduling a paging message, wherein the PDCCH
includes indication information and identifier information of a paged terminal device,

wherein the indication information is used for indicating that there is no paging message.

The access module 1020 is configured to, under a situation where identifier
information of the paged terminal device includes the identifier information of the terminal

device, initiate a random access procedure.

Specifically, the terminal device 1000 may correspond to (e.g., may be configured
as or be) the terminal device described in the method 400, and various modules or units in
the terminal device 1000 are respectively configured to execute various actions or
processes executed by the network device in the method 400. Herein, in order to avoid

redundancy, detailed description thereof is omitted.

FIG. 11 is a schematic block diagram of a network device according to an
embodiment of the present application. As shown in FIG. 11, the network device 1100

includes a determining module 1110 and a communicating module 1120.
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The determining module 1110 is configured to determine a target control resource
set (CORSET) corresponding to at least one paged terminal device among multiple
CORSETs.

The communicating module 1120 is configured to send a physical downlink control
channel (PDCCH) used for scheduling a paging message in a common search space in the
target CORSET, where the paging message is used for paging the at least one terminal

device.

Specifically, the network device 1100 may correspond to (e.g., may be configured as
or be) the network device described in the method 500, and various modules or units in
the network device 1100 are respectively configured to execute various actions or
processes executed by the network device in the method 500. Herein, in order to avoid

redundancy, detailed description thereof is omitted.

FIG. 12 is a schematic block diagram of a network device according to an
embodiment of the present application. As shown in FIG. 12, the network device 1200

includes a communicating module 1210.

The communicating module 1210 is configured to send a physical downlink control
channel (PDCCH) used for scheduling a paging message, wherein the PDCCH includes
indication information and/or rule information, so that the terminal device determines
whether to receive the paging message according to the indication information and/or the
rule information, wherein the indication information is used for indicating whether there
is a paging message, and the rule information is used for the terminal device to determine

whether the paging message is directed to the terminal device.

Specifically, the network device 1200 may correspond to (e.g., may be configured as
or be) the network device described in the method 600, and various modules or units in
the device 1200 are respectively configured to execute various actions Or processes
executed by the network device in the method 600. Herein, in order to avoid redundancy,

detailed description thereof is omitted.
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FIG. 13 is a schematic block diagram of a network device according to an
embodiment of the present application. As shown in FIG. 13, the network device 1300

includes a communicating module 1310.

The communicating module 1300 is configured to send a physical downlink control
channel (PDCCH) used for scheduling a paging message, wherein the PDCCH includes
indication information and identifier information of a paged terminal device, wherein the
indication information is used for indicating that there is no paging message, so that the
terminal device initiates a random access procedure under a situation where it determines
that identifier information of the paged terminal device includes the identifier information

of the terminal device.

Specifically, the network device 1300 may correspond to (e.g., may be configured as
or be) the network device described in the method 700, and various modules or units in
the network device 1300 are respectively configured to execute various actions or
processes executed by the network device in the method 700. Herein, in order to avoid

redundancy, detailed description thereof is omitted.

As shown in FIG. 14, an embodiment of the present application provides a terminal
device 1400. The terminal device 1400 may be the terminal device 800 in FIG. 8, the
terminal device 900 in FIG. 9, or the terminal device 1000 in FIG. 10, and can be
configured to execute the contents corresponding to the terminal device in the method 200

shown in FIG. 2, the method 300 shown in FIG. 3, or the method 400 shown in FIG. 4.

The terminal device 1400 includes an input interface 1410, an output interface 1420,
a processor 1430, and a memory 1440. The input interface 1410, the output interface 1420,
the processor 1430, and the memory 1440 may be connected through a bus system. The
memory 1440 is configured to store programs, instructions, or codes. The processor 1430
is configured to execute programs, instructions, or codes in the memory 1440 to control
the input interface 1410 to receive signals, to control the output interface 1420 to send

signals, and to complete the operations in the foregoing method embodiments.
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It should be understood that in the embodiments of the present application, the
processor 1430 may be a Central Processing Unit (CPU), or the processor 1430 may be
other general-purpose processor, digital signal processor (DSP), application specific
integrated circuits (ASIC), field programmable gate arrays (FPGA) or other programmable
logic device, discrete gate or transistor logic device, discrete hardware components, etc.
The general-purpose processor may be a microprocessor, or the processor may be any

conventional processor or the like.

The memory 1440 may include the read only memory and random access memory,
and provide instructions and data to the processor 1430. A portion of memory 1440 may
include non-transitory random access memory. For example, the memory 1440 may also

store information of device type.

In implementation processes, various contents of the methods described above may
be accomplished by integrated logic circuits of hardware or instructions in the form of
software in the processor 1430. The contents of the method disclosed in connection with
the embodiments of the present application may be directly embodied to be accomplished
by an execution of the hardware processor or by the combination of hardware and software
modules in the processor. The software modules may be located in a storage medium
commonly used in the art, such as a random access memory, flash memory, read-only
memory, programmable read-only memory or electrically erasable programmable memory,
or register. The storage medium is located in the memory 1440, and the processor 1430
reads information in the memory 1440 and completes the contents of the above method in
combination with its hardware. In order to avoid repetition, it will not be described in detail

here.

In a specific embodiment, the determining module 810 or the acquiring module 830
included in the terminal device 800 in FIG. 8 may be implemented by the processor 1430

in FIG. 14, and the communicating module 820 included in the terminal device 800 in FI1G.
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8 may be implemented by the input interface 1410 and the output interface 1420 in FIG.
14.

In another specific embodiment, the determining module 920 included in the
terminal device 900 in FIG. 9 may be implemented by the processor 1430 in FIG. 14, and
the communicating module 910 included in the terminal device 900 in FIG. 9 may be

implemented by the input interface 1410 and the output interface 1420 in FIG. 14.

In yet another specific embodiment, the access module 1020 and the communicating
module 1010 included in the terminal device 1000 in FIG. 10 may be implemented by the
input interface 1410 and the output interface 1420 in FIG. 14.

As shown in FIG. 15, an embodiment of the present application further provides a
network device 1500. The network device 1500 may be the network device 1100 in FIG.
11, the network device 1200 in FIG. 12, or the network device 1300 in FIG. 13, and can
be configured to execute the contents corresponding to the network device in the method

500 in FIG. 5, the method 600 in FIG. 6, or the method 700 in FIG. 7.

The network device 1500 includes an input interface 1510, an output interface 1520,
a processor 1530, and a memory 1540. The input interface 1510, the output interface 1520,
the processor 1530, and the memory 1540 may be connected through a bus system. The
memory 1540 is configured to store programs, instructions, or codes. The processor 1530
is configured to execute programs, instructions, or codes in the memory 1540 to control
the input interface 1510 to receive signals, to control the output interface 1520 to send

signals, and to complete the operations in the foregoing method embodiments.

It should be understood that in the embodiments of the present application, the
processor 1530 may be a Central Processing Unit (CPU), or the processor 1530 may be
other general-purpose processor, a digital signal processor (DSP), an application specific
integrated circuit (ASIC), a field programmable gate array (FPGA) or other programmable

logic device, a discrete gate or a transistor logic device, a discrete hardware components,

26

Date Regue/Date Received 2020-07-15



10

15

20

25

CA 03088571 2020-07-15

etc. The general-purpose processor may be a microprocessor, or the processor may be any

conventional processor or the like.

The memory 1540 may include the read only memory and random access memory,
and provide instructions and data to the processor 1530. A portion of memory 1540 may
include non-transitory random access memory. For example, the memory 1540 may also

store information of device type.

In implementation processes, various contents of the methods described above may
be accomplished by integrated logic circuits of hardware or instructions in the form of
software in the processor 1530. The contents of the method disclosed in connection with
the embodiments of the present application may be directly embodied to be accomplished
by an execution of the hardware processor or by the combination of hardware and software
modules in the processor. The software modules may be located in a storage medium
commonly used in the art, such as a random access memory, flash memory, read-only
memory, programmable read-only memory or electrically erasable programmable memory,
or register. The storage medium is located in the memory 1540, and the processor 1530
reads information in the memory 1540 and completes the contents of the above method in
combination with its hardware. In order to avoid repetition, it will not be described in detail

here.

In a specific embodiment, the determining module 1110 included in the network
device 1100 in FIG. 11 may be implemented by the processor 1530 in FIG. 15, and the
communicating module 1120 included in the network device 1100 in FIG 11 may be

implemented by the input interface 1510 and the output interface 1520 in FIG. 15.

In another specific embodiment, the communicating module 1210 included in the
network device 1200 in FIG. 12 may be implemented by the input interface 1510 and the
output interface 1520 in FIG. 15.
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In yet another specific embodiment, the communicating module 1310 included in the
network device 1300 in FIG. 13 may be implemented by the input interface 1510 and the
output interface 1520 in FIG. 15.

An embodiment of the present application further provides a computer readable
storage medium, the computer readable storage medium stores one or more programs
including instructions which, when executed by a portable electronic device including
multiple application programs, enable the portable electronic device to execute the

methods of the embodiments shown in FIGs. 2 to 7.

The embodiment of the present application further provides a computer program,
which includes instructions which, when executed by a computer, enable the computer to
execute the corresponding flows of the methods of the embodiments shown in FIGs. 2 to

7.

Those of ordinary skill in the art will recognize that the exemplary elements and
algorithm acts described in combination with the embodiments disclosed herein can be
implemented in electronic hardware, or a combination of computer software and electronic
hardware. Whether these functions are implemented in hardware or software depends on
the specific application and design constraints of the technical solution. Skilled artisans
may use different methods to implement the described functions in respect to each
particular application, but such implementation should not be considered to be beyond the

scope of the present application.

Those skilled in the art may clearly understand that for convenience and conciseness
of description, the specific working processes of the systems, apparatuses and units
described above may refer to the corresponding processes in the method embodiments and

will not be described here.

In several embodiments provided by the present application, it should be understood
that the disclosed systems, apparatuses and methods may be implemented in other ways.

For example, the apparatus embodiments described above are only illustrative, for
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example, the division of the units is only a logical function division, and there may be
other division manners in actual implementation, for example, multiple units or
components may be combined or integrated into another system, or some features may be
ignored or not executed. On the other hand, the mutual coupling or direct coupling or
communication connection shown or discussed may be indirect coupling or
communication connection through some interface, apparatus or unit, and may be in

electrical, mechanical or other forms.

The unit described as a separate component may or may not be physically separated,
and the component shown as a unit may or may not be a physical unit, i.e., it may be
located in one place or may be distributed over multiple network units. Some or all of the

units may be selected according to actual needs to achieve the purpose of the embodiments.

In addition, various functional units in various embodiments of the present
application may be integrated in one processing unit, or the various units may be physically

present separately, or two or more units may be integrated in one unit.

The functions may be stored in a computer readable storage medium if realized in a
form of software functional units and sold or used as a separate product. Based on this
understanding, the technical solution of the present application, in essence, or the part
contributing to the prior art, or the part of the technical solution, may be embodied in the
form of a software product stored in a storage medium, including a number of instructions
for causing a computer device (which may be a personal computer, a server, or a network
device or the like) to perform all or part of the acts of the method described in various
embodiments of the present application. The aforementioned storage media include U disk,
mobile hard disk, read-only memory (ROM), random access memory (RAM), magnetic

disk or optical disk, and other media capable of storing program codes.

What are described above are merely exemplary embodiments of the present
application, but the protection scope of the present application is not limited thereto. Any

variation or substitution that may be easily conceived by a person skilled in the art within
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the technical scope disclosed by the present application shall be included within the
protection scope of the present application. Therefore, the protection scope of the present

application shall be determined by the protection scope of the claims.
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What is claimed is:

1. A paging method, comprising:

determining, by a terminal device, a target control resource set (CORSET)
corresponding to the terminal device among multiple CORSETS;

receiving, by the terminal device, a physical downlink control channel (PDCCH)
used for scheduling a paging message in a common search space in the target CORSET;

and
acquiring the paging message according to the PDCCH.

2. The method according to claim 1, wherein determining, by the terminal device,
the target control resource set (CORSET) corresponding to the terminal device among the

multiple CORSETSs comprises:

determining, by the terminal device, the target CORSET among the multiple

CORSETs according to an identifier (ID) of the terminal device.

3. The method according to claim 2, wherein determining, by the terminal device,
the target CORSET among the multiple CORSETs according to the identifier (ID) of the

terminal device comprises:

determining, by the terminal device, that a CORSET with an index number k among
the multiple CORSETS is the target CORSET, wherein k=M mod N, the M is an ID of the
terminal device, the N is the number of the multiple CORSETs, and mod represents

modulo.

4. The method according to claim 2 or 3, wherein the ID of the terminal device is an

ID used by the terminal device to calculate a paging subframe or paging occasion.
5. A paging method, comprising:

receiving, by a terminal device, a physical downlink control channel (PDCCH) used
for scheduling a paging message, wherein the PDCCH comprises indication information

and/or rule information, wherein the indication information is used for indicating whether
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there is a paging message, and the rule information is used for the terminal device to

determine whether the paging message is directed to the terminal device; and

determining, by the terminal device, whether to receive the paging message

according to the indication information and/or the rule information.

6. The method according to claim 5, wherein determining, by the terminal device,
whether to receive the paging message according to the indication information and/or the

rule information comprises:

if the indication information indicates that there is no paging message, determining,

by the terminal device, not to receive the paging message.

7. The method according to claim 5, wherein determining, by the terminal device,
whether to receive the paging message according to the indication information and/or the

rule information comprises:

if the indication information indicates that there is a paging message, determining,
by the terminal device, whether to reccive the paging message according to the rule

information.

8. The method according to claim 7, wherein the rule information is used for
indicating a rule condition that identifier information of the terminal device needs to satisfy,
and determining, by the terminal device, whether to receive the paging message according

to the rule information comprises:

if the identifier information of the terminal device satisfies the rule condition, the
terminal device determines that the paging message is directed to the terminal device, and

determines to receive the paging message; or

if the identifier information of the terminal device does not satisfy the rule condition,
the terminal device determines that the paging message is not directed to the terminal

device, and determines not to receive the paging message.
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9. The method according to claim 8, wherein the rule condition comprises at least

one of following:
a value of an identifier of the terminal device mod X being Y;
a last bit of the identifier of the terminal device being Z;
last K bits of the identifier of the terminal device being a; a» ... ak;
first L bits of the identifier of the terminal device being b1 b2 ... br; and
terminal type information of the terminal device.
10. A paging method, comprising:

receiving, by a terminal device, a physical downlink control channel (PDCCH) used
for scheduling a paging message, wherein the PDCCH comprises indication information
and identifier information of a paged terminal device, wherein the indication information

is used for indicating that there is no paging message; and

under a situation where identifier information of the paged terminal device comprises
the identifier information of the terminal device, initiating, by the terminal device, a
random access procedure.

11. A paging method, comprising:

determining, by a network device, a target control resource set (CORSET)

corresponding to at least one paged terminal device among multiple CORSETs; and

sending, by the network device, a physical downlink control channel (PDCCH) used
for scheduling a paging message in a common search space in the target CORSET, wherein

the paging message is used for paging the at least one terminal device.

12. The method according to claim 11, wherein determining, by the network device,
the target control resource set (CORSET) corresponding to the paged at least one terminal

device among the multiple CORSETS, comprises:
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determining, by the network device, the target CORSET among the multiple

CORSETs according to an identifier (ID) of the at least one terminal device.

13. The method according to claim 12, wherein the at least one terminal device
comprises a first terminal device, and determining, by the network device, the target
CORSET among the multiple CORSETS according to an identifier (ID) of the at least one
terminal device, comprises:

determining, by the network device, that a CORSET with an index number k among
the multiple CORSETS is the target CORSET, wherein k=M mod N, the M is an ID of the
first terminal device, the N is the number of the multiple CORSETS, and mod represents
modulo.

14. The method according to claim 12 or 13, wherein the ID of the terminal device

is an ID used by the terminal device to calculate a paging subframe or paging occasion.
15. A paging method, comprising:

sending, by a network device, a physical downlink control channel (PDCCH) used
for scheduling a paging message, wherein the PDCCH comprises indication information
and/or rule information, to enable the terminal device to determine whether to receive the
paging message according to the indication information and/or the rule information,
wherein the indication information is used for indicating whether there is a paging message,
and the rule information is used for the terminal device to determine whether the paging

message is directed to the terminal device.

16. The method according to claim 15, wherein the rule information is used for

indicating a rule condition that identifier information of the terminal device needs to satisfy.

17. The method according to claim 16, wherein the rule condition comprises at least

one of following:
a value of an identifier of the terminal device mod X being Y;

a last bit of the identifier of the terminal device being Z;
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last K bits of the identifier of the terminal device being a1 a ... ak;

first L bits of the identifier of the terminal device being b1 b ... br; and

terminal type information of the terminal device.

18. A paging method, comprising:

sending, by a network device, a physical downlink control channel (PDCCH) used
for scheduling a paging message, wherein the PDCCH comprises indication information
and identifier information of a paged terminal device, wherein the indication information
is used for indicating that there is no paging message, to enable the terminal device to
initiate a random access procedure under a situation where the terminal device determines

that identifier information of the paged terminal device comprises the identifier

information of the terminal device.
19. A terminal device, comprising:

a determining module, configured to determine a target control resource set

(CORSET) corresponding to the terminal device among multiple CORSETS;

a communicating module, configured to receive a physical downlink control channel
(PDCCH) used for scheduling a paging message in a common scarch space in the target

CORSET; and

an acquiring module, configured to acquire the paging message according to the

PDCCH.

20. The terminal device according to claim 19, wherein the determining module is

specifically configured to:

determine the target CORSET among the multiple CORSETs according to an

identifier (ID) of the terminal device.

21. The terminal device according to claim 20, wherein the determining module is

specifically configured to:
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determine that a CORSET with an index number k among the multiple CORSETs is
the target CORSET, wherein k=M mod N, the M is an ID of the terminal device, the N is

the number of the multiple CORSETSs, and mod represents modulo.

22. The terminal device according to claim 20 or 21, wherein the ID of the terminal
device is an ID used by the terminal device to calculate a paging subframe or paging

occasion.
23. A terminal device, comprising:

a communicating module, configured to receive a physical downlink control channel
(PDCCH) used for scheduling a paging message, wherein the PDCCH comprises
indication information and/or rule information, wherein the indication information is used
for indicating whether there is a paging message, and the rule information is used for the
terminal device to determine whether the paging message is directed to the terminal device;

and

a determining module, configured to determine whether the paging message is to be

received according to the indication information and/or the rule information.

24. The terminal device according to claim 23, wherein the determining module is

specifically configured to:

if the indication information indicates that there is no paging message, determine that

the paging message is not to be received.

25. The terminal device according to claim 23, wherein the determining module is

further configured to:

if the indication information indicates that there is a paging message, determine

whether the paging message needs to be received according to the rule information.

26. The terminal device according to claim 25, wherein the rule information is used
for indicating a rule condition that identifier information of the terminal device needs to

satisfy, and the determining module is specifically configured to:
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if the identifier information of the terminal device satisfies the rule condition,
determine that the paging message is directed to the terminal device, and determine that

the paging message is to be received; or

if the identifier information of the terminal device does not satisfy the rule condition,
determine that the paging message is not directed to the terminal device, and determine

that the paging message is not to be received.

27. The terminal device according to claim 26, wherein the rule condition comprises

at least one of following:
a value of an identifier of the terminal device mod X being Y;
a last bit of the identifier of the terminal device being Z;
last K bits of the identifier of the terminal device being a; a; ... ak;
first L bits of the identifier of the terminal device being by bz ... br; and
terminal type information of the terminal device.
28. A terminal device, comprising:

a communicating module, configured to receive a physical downlink control channel
(PDCCH) used for scheduling a paging message, wherein the PDCCH comprises
indication information and identifier information of a paged terminal device, wherein the

indication information is used for indicating that there is no paging message; and

an access module, configured to, under a situation where identifier information of
the paged terminal device comprises the identifier information of the terminal device,

initiate a random access procedure.
29. A network device, comprising:

a determining module, configured to determine a target control resource set
(CORSET) corresponding to at least one paged terminal device among multiple CORSETS;

and
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a communicating module, configured to send a physical downlink control channel
(PDCCH) used for scheduling a paging message in a common search space in the target

CORSET, where the paging message is used for paging the at least one terminal device.

30. The network device according to claim 29, wherein the determining module is

specifically configured to:

determine the target CORSET among the multiple CORSETSs according to an

identifier (ID) of the at least one terminal device.

31. The network device according to claim 30, wherein the at least one terminal
device comprises a first terminal device, and the determining module is specifically

configured to:

determine that a CORSET with an index number k among the multiple CORSETs is
the target CORSET, wherein k=M mod N, the M is an ID of the first terminal device, the

N is the number of the multiple CORSETS, and mod represents modulo.

32. The network device according to claim 30 or 31, wherein the ID of the terminal
device is an ID used by the terminal device to calculate a paging subframe or paging

occasion.
33. A network device, comprising:

a communicating module, configured to send a physical downlink control channel
(PDCCH) used for scheduling a paging message, whercin the PDCCH comprises
indication information and/or rule information, to enable the terminal device to determine
whether to receive the paging message according to the indication information and/or the
rule information, wherein the indication information is used for indicating whether there
is a paging message, and the rule information is used for the terminal device to determine

whether the paging message is directed to the terminal device.
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34. The network device according to claim 33, wherein the rule information is used
for indicating a rule condition that identifier information of the terminal device needs to

satisfy.

35. The network device according to claim 34, wherein the rule condition comprises

at least one of following:
a value of an identifier of the terminal device mod X being Y;
a last bit of the identifier of the terminal device being Z;
last K bits of the identifier of the terminal device being a; a2 ... ak;
first L bits of the identifier of the terminal device being by b2 ... br; and
terminal type information of the terminal device.
36. A network device, comprising:

a communicating module, configured to send a physical downlink control channel
(PDCCH) used for scheduling a paging message, wherein the PDCCH comprises
indication information and identifier information of a paged terminal device, wherein the
indication information is used for indicating that there is no paging message, to enable the
terminal device to initiate a random access procedure under a situation where the terminal
device determines that identifier information of the paged terminal device comprises the

identifier information of the terminal device.
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What is claimed is:

1. A paging method, comprising:

determining, by a terminal device, a target control resource set (CORSET)
corresponding to the terminal device among multiple CORSETS;

receiving, by the terminal device, a physical downlink control channel (PDCCH)
used for scheduling a paging message in a common scarch space in the target CORSET;

and
acquiring the paging message according to the PDCCH.

2. The method according to claim 1, wherein determining, by the terminal device,
the target control resource set (CORSET) corresponding to the terminal device among the

multiple CORSETSs comprises:

determining, by the terminal device, the target CORSET among the multiple

CORSETs according to an identifier (ID) of the terminal device.

3. The method according to claim 2, wherein determining, by the terminal device,
the target CORSET among the multiple CORSETs according to the identifier (ID) of the

terminal device comprises:

determining, by the terminal device, that a CORSET with an index number k among
the multiple CORSETS is the target CORSET, wherein k=M mod N, the M is an ID of the
terminal device, the N is the number of the multiple CORSETs, and mod represents

modulo.

4. The method according to claim 2 or 3, wherein the ID of the terminal device is an

ID used by the terminal device to calculate a paging subframe or paging occasion.

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

comprises:

receiving, by the terminal device, indication information, wherein the indication

information is used for indicating whether there is a paging message.
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6. The method according to claim 5, wherein the method further comprises:

if the indication information indicates that there is a paging message, receiving, by

the terminal device, the paging message.

7. A paging method, comprising:

receiving, by a terminal device, a physical downlink control channel (PDCCH) used
for scheduling a paging message, wherein the PDCCH comprises indication information
and/or rule information, wherein the indication information is used for indicating whether

there is a paging message, and the rule information is used for the terminal device to

determine whether the paging message is directed to the terminal device; and

determining, by the terminal device, whether to receive the paging message

according to the indication information and/or the rule information.

8. The method according to claim 7, wherein determining, by the terminal device,
whether to receive the paging message according to the indication information and/or the

rule information comprises:

if the indication information indicates that there is no paging message, determining,

by the terminal device, not to receive the paging message.

9. The method according to claim 7, wherein determining, by the terminal device,
whether to receive the paging message according to the indication information and/or the

rule information comprises:

if the indication information indicates that there is a paging message, determining,
by the terminal device, whether to receive the paging message according to the rule

information.

10. The method according to claim 9, wherein the rule information is used for
indicating a rule condition that identifier information of the terminal device needs to satisfy,
and determining, by the terminal device, whether to receive the paging message according

to the rule information comprises:
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if the identifier information of the terminal device satisfies the rule condition, the
terminal device determines that the paging message is directed to the terminal device, and

determines to receive the paging message; or

if the identifier information of the terminal device does not satisfy the rule condition,
the terminal device determines that the paging message is not directed to the terminal

device, and determines not to receive the paging message.

11. The method according to claim 10, wherein the rule condition comprises at least

one of following;
a value of an identifier of the terminal device mod X being Y;
a last bit of the identifier of the terminal device being Z;
last K bits of the identifier of the terminal device being a; a; ... ak;
first L bits of the identifier of the terminal device being by by ... br; and
terminal type information of the terminal device.
12. A paging method, comprising:

receiving, by a terminal device, a physical downlink control channel (PDCCH) used
for scheduling a paging message, wherein the PDCCH comprises indication information
and identifier information of a paged terminal device, wherein the indication information

is used for indicating that there is no paging message; and

under a situation where identifier information of the paged terminal device comprises
the identifier information of the terminal device, initiating, by the terminal device, a

random access procedure.

13. A paging method, comprising:

determining, by a network device, a target control resource set (CORSET)
corresponding to at least one paged terminal device among multiple CORSETS; and

sending, by the network device, a physical downlink control channel (PDCCH) used
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for scheduling a paging message in a common search space in the target CORSET, wherein

the paging message is used for paging the at least one terminal device.

14. The method according to claim 13, wherein determining, by the network device,
the target control resource set (CORSET) corresponding to the paged at least one terminal

device among the multiple CORSETS, comprises:

determining, by the network device, the target CORSET among the multiple

CORSETs according to an identifier (ID) of the at least one terminal device.

15. The method according to claim 14, wherein the at least one terminal device
comprises a first terminal device, and determining, by the network device, the target
CORSET among the multiple CORSETS according to an identifier (ID) of the at least one

terminal device, comprises:

determining, by the network device, that a CORSET with an index number k among
the multiple CORSETS is the target CORSET, wherein k=M mod N, the M is an ID of the
first terminal device, the N is the number of the multiple CORSETS, and mod represents
modulo.

16. The method according to claim 14 or 15, wherein the ID of the terminal device

is an ID used by the terminal device to calculate a paging subframe or paging occasion.

17. The method according to any one of claims 13-16, wherein the method further

comprises:

sending, by the network device, indication information, wherein the indication

information is used for indicating whether there is a paging message.
18. A paging method, comprising:

sending, by a network device, a physical downlink control channel (PDCCH) used
for scheduling a paging message, wherein the PDCCH comprises indication information
and/or rule information, to enable the terminal device to determine whether to receive the

paging message according to the indication information and/or the rule information,
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wherein the indication information is used for indicating whether there is a paging message,
and the rule information is used for the terminal device to determine whether the paging

message is directed to the terminal device.

19. The method according to claim 18, wherein the rule information is used for

indicating a rule condition that identifier information of the terminal device needs to satisfy.

20. The method according to claim 19, wherein the rule condition comprises at least

one of following:
a value of an identifier of the terminal device mod X being Y;
a last bit of the identifier of the terminal device being Z;
last K bits of the identifier of the terminal device being a; a ... ak;
first L bits of the identifier of the terminal device being b1 b2 ... br; and
terminal type information of the terminal device.
21. A paging method, comprising:

sending, by a network device, a physical downlink control channel (PDCCH) used
for scheduling a paging message, wherein the PDCCH comprises indication information
and identifier information of a paged terminal device, wherein the indication information
is used for indicating that there is no paging message, to enable the terminal device to
initiate a random access procedure under a situation where the terminal device determines
that identifier information of the paged terminal device comprises the identifier

information of the terminal device.
22. A terminal device, comprising:

a determining module, configured to determine a target control resource set

(CORSET) corresponding to the terminal device among multiple CORSETS;

a communicating module, configured to receive a physical downlink control channel
(PDCCH) used for scheduling a paging message in a common search space in the target

CORSET; and
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an acquiring module, configured to acquire the paging message according to the

PDCCH.

23. The terminal device according to claim 22, wherein the determining module is

specifically configured to:

determine the target CORSET among the multiple CORSETs according to an

identifier (ID) of the terminal device.

24. The terminal device according to claim 23, wherein the determining module is

specifically configured to:

determine that a CORSET with an index number k among the multiple CORSETs is
the target CORSET, wherein k=M mod N, the M is an ID of the terminal device, the N is

the number of the multiple CORSETSs, and mod represents modulo.

25. The terminal device according to claim 23 or 24, wherein the ID of the terminal
device is an ID used by the terminal device to calculate a paging subframe or paging

occasion.

26. The terminal device according to any one of claims 22-25, wherein the

communicating module is further configured to:

receive indication information, wherein the indication information is used for

indicating whether there is a paging message.

27. The terminal device according to claim 26, wherein the communicating module

is further configured to:

if the indication information indicates that there is a paging message, receive the
paging message.
28. A terminal device, comprising:

a communicating module, configured to receive a physical downlink control channel
(PDCCH) used for scheduling a paging message, wherein the PDCCH comprises

indication information and/or rule information, wherein the indication information is used
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for indicating whether there is a paging message, and the rule information is used for the
terminal device to determine whether the paging message is directed to the terminal device;

and

a determining module, configured to determine whether the paging message is to be

received according to the indication information and/or the rule information.

29. The terminal device according to claim 28, wherein the determining module is

specifically configured to:

if the indication information indicates that there is no paging message, determine that

the paging message is not to be received.

30. The terminal device according to claim 28, wherein the determining module is

further configured to:

if the indication information indicates that there is a paging message, determine

whether the paging message needs to be received according to the rule information.

31. The terminal device according to claim 30, wherein the rule information is used
for indicating a rule condition that identifier information of the terminal device needs to

satisfy, and the determining module is specifically configured to:

if the identifier information of the terminal device satisfies the rule condition,
determine that the paging message is directed to the terminal device, and determine that

the paging message is to be received; or

if the identifier information of the terminal device does not satisfy the rule condition,
determine that the paging message is not directed to the terminal device, and determine

that the paging message is not to be received.

32. The terminal device according to claim 31, wherein the rule condition comprises

at least one of following:
a value of an identifier of the terminal device mod X being Y;

a last bit of the identifier of the terminal device being Z;
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last K bits of the identifier of the terminal device being a1 a ... ak;

first L bits of the identifier of the terminal device being b1 b ... br; and
terminal type information of the terminal device.

33. A terminal device, comprising:

a communicating module, configured to receive a physical downlink control channel
(PDCCH) used for scheduling a paging message, whercin the PDCCH comprises
indication information and identifier information of a paged terminal device, wherein the

indication information is used for indicating that there is no paging message; and

an access module, configured to, under a situation where identifier information of
the paged terminal device comprises the identifier information of the terminal device,

initiate a random access procedure.
34. A network device, comprising:

a determining module, configured to determine a target control resource set
(CORSET) corresponding to at least one paged terminal device among multiple CORSETS;

and

a communicating module, configured to send a physical downlink control channel
(PDCCH) used for scheduling a paging message in a common search space in the target

CORSET, where the paging message is used for paging the at least one terminal device.

35. The network device according to claim 34, wherein the determining module is

specifically configured to:

determine the target CORSET among the multiple CORSETs according to an

identifier (ID) of the at least one terminal device.

36. The network device according to claim 35, wherein the at least one terminal
device comprises a first terminal device, and the determining module is specifically

configured to:
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determine that a CORSET with an index number k among the multiple CORSETs is
the target CORSET, wherein k=M mod N, the M is an ID of the first terminal device, the

N is the number of the multiple CORSETS, and mod represents modulo.

37. The network device according to claim 35 or 36, wherein the ID of the terminal
device is an ID used by the terminal device to calculate a paging subframe or paging

occasion.

38. The network device according to any one of claims 34-37, wherein the

communicating module is further configured to:

send indication information, wherein the indication information is used for indicating

whether there is a paging message.
39. A network device, comprising:

a communicating module, configured to send a physical downlink control channel
(PDCCH) used for scheduling a paging message, wherein the PDCCH comprises
indication information and/or rule information, to enable the terminal device to determine
whether to receive the paging message according to the indication information and/or the
rule information, wherein the indication information is used for indicating whether there
is a paging message, and the rule information is used for the terminal device to determine

whether the paging message is directed to the terminal device.

40. The network device according to claim 39, wherein the rule information is used
for indicating a rule condition that identifier information of the terminal device needs to

satisfy.

41. The network device according to claim 40, wherein the rule condition comprises

at least one of following:
a value of an identifier of the terminal device mod X being Y;
a last bit of the identifier of the terminal device being Z;

last K bits of the identifier of the terminal device being a; a; ... ak;
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first L bits of the identifier of the terminal device being b1 b2 ... br; and
terminal type information of the terminal device.
42. A network device, comprising:

a communicating module, configured to send a physical downlink control channel
(PDCCH) used for scheduling a paging message, whercin the PDCCH comprises
indication information and identifier information of a paged terminal device, wherein the
indication information is used for indicating that there is no paging message, to enable the
terminal device to initiate a random access procedure under a situation where the terminal
device determines that identifier information of the paged terminal device comprises the

identifier information of the terminal device.
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used for scheduling a paging message, wherein the PDCCH includes
indication information and identifier information of a paged terminal r\§4][ 0
device, wherein the indication information is used for indicating that

there is no paging message

Under a situation where identifier information of the paged terminal device
includes the identifier information of the terminal device, the terminal device ’\%420
initiates a random access procedure

FIG. 4
500
A network device determines a target control resource set (CORSET) 510
corresponding to at least one paged terminal device among multiple CORSETs ~3

The network device sends a physical downlink control channel
(PDCCH) uvsed for scheduling a paging message in a common
search space in the target CORSET, wherein the paging
message is used for paging the at least one terminal device

520

&

FIG. 5
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A network device sends a physical downlink control channel (PDCCH)
used for scheduling a paging message, wherein the PDCCH includes
indication information and/or rnile information, so that the terminal
device determines whether to receive the paging message according to 610

the indication information and/or the rule mformation, wherein the A\§
indication information is used for indicating whether there is a paging
message, and the rule information is used for the terminal device to
determine whether the paging message is directed to the terminal device

FIG. 6

700

A network device sends a physical downlink control channel (PDCCH)
used for scheduling a paging message, wherein the PDCCH
includes indication information and identifier information of a paged

terminal device, wherein the indication information is used 9710
for indicating that there is no paging message, so that the terminal ’\/
device inmitiates a random access procedure under a situation
where it determines that identifier information of the paged terminal
device includes the identifier information of the terminal device

FIG. 7

Terminal Device 800

Determining Communicating Acquiring
Module Module Module
810 820 830
FIG. 8
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Terminal Device 900

Communicating Determining
Module Module
910 920
FIG. 9

Terminal Device 1000

Communicating Access
Module Module
1010 1020
FIG. 10

Network Device 1100

Date Regue/Date Received 2020-07-15

Determining Communicating
Module Module
1110 1120
FIG. 11
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Network Device 1200

Communicating Module 1210

FIG. 12

Network Device 1300

Communicating Module 1310

FIG. 13

Terminal Device 1400

Memory Processor
1440 1430

r 0
4@ @>

Output - Input
Interface 1420 Interface 1410

FIG. 14
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Network Device 1500
Memory Processor
1540 1530
Output Input
Interface 1520 Interface 1510

%

FIG. 15
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AR ST S AN I8 R A CORSET ¥ #58P if #4258 1K &% ’_\‘51210 S210 A TERMINAL DEVICE DETERMINES A TARGET
i 45 B #2CORSET CONTROL RESOURCE SET (CORSET)
CORRESPONDING THERETO AMONG A

PLURALITY OF CORSETS
8220 THE TERMINAL DEVICE RECEIVES A PHYSICAL

: — - DOWNLINK CONTROL CHANNEL (PDCCH) USED
BT iR 4455 1% - A2 PP iR B ARCORSET P 89/ 3E 4% & 27 8] o 305 ,\§220 FOR SCHEDULING A PAGING MESSAGE IN A

2 I RN a2 COMMON SEARCH SPACE WITHIN THE TARGET
FAE TR B 094 3 T AT {2 PDCCH Comser

5230 ACCORDING TO THE PDCCH, ACQUIRE THE
PAGING MESSAGE
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