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METHOD AND APPARATUS FOR PAGING
REJECTION RESPONSE, AND
COMMUNICATION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a U.S. national phase applica-
tion of International Application No. PCT/CN2021/091966,
filed on May 6, 2021, the content of which is hereby
incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The disclosure relates to a field of wireless com-
munication technologies, and more particularly to a method
and an apparatus for rejection of responding to a paging, and
a communication device.

BACKGROUND

[0003] Presently, some terminal devices can have multiple
USIMs (universal subscriber identity modules). The mul-
tiple USIMs can sign contracts with the same network
operator or with different operators. For example, a user can
choose to receive a telephone service by employing a
USIM-1 (such as a card 1) and to receive a data service by
employing a USIM-2 (such as a card 2) based on services
provided by different operators and expenses charged by the
different operators.

[0004] In case that a terminal device receives a paging
from the card 2 when performing a service with a relatively
high service level, such as a telephone service, in order to
save an air interface resource, the card 1 can make a
rejection of responding to the paging. When the terminal
device determines rejection of responding to the paging, the
method of sending a busy indication (i.e., a paging reject
response) to a network is very important.

SUMMARY

[0005] A first aspect of embodiments of the disclosure
provides a method for rejection of responding to a paging,
executed by a terminal device, including: receiving a paging
message sent by an access network device; and sending a
service request message to the access network device, in
which the service request message includes a paging reject
response identifier.

[0006] A second aspect of embodiments of the disclosure
provides another method for rejection of responding to a
paging, executed by an access network device, includes:
sending a paging message to a terminal device; and receiv-
ing a service request message sent by the terminal device, in
which the service request message includes a paging reject
response identifier.

[0007] A third aspect of embodiments of the disclosure
provides another method for rejection of responding to a
paging, executed by a core network device. The method
includes receiving a service request message sent by an
access network device, in which the service request message
includes a paging reject response identifier.

[0008] A fourth aspect of embodiments of the disclosure
provides a communication device, including a transceiver; a
memory; and a processor. The processor is connected to the
transceiver and the memory respectively, and configured to
control the transceiver to receive and transmit wireless
signals, and implement the method for rejection of respond-
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ing to the paging according to the first aspect, the second
aspect or the third aspect of embodiments of the disclosure
by executing computer-executable instructions in the
memory.

[0009] Additional aspects and advantages of the disclo-
sure will be given in part in the following descriptions,
become apparent in part from the following descriptions, or
be learned from the practice of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and/or additional aspects and advan-
tages of the disclosure will be apparent and more readily
appreciated from the following descriptions made with
reference to accompanying drawings, in which:

[0011] FIG. 1 is a flow chart illustrating a method for
rejection of responding to a paging according to embodi-
ments of the disclosure.

[0012] FIG. 2 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0013] FIG. 3 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0014] FIG. 4 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0015] FIG. 5 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0016] FIG. 6 is a schematic diagram illustrating a process
of sending a busy indication when a terminal device is in an
RRC-inactive state according to an embodiment of the
disclosure.

[0017] FIG. 7 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0018] FIG. 8 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0019] FIG. 9 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0020] FIG. 10 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0021] FIG. 11 is a flow chart illustrating a method for
rejection of responding to a paging according to another
embodiment of the disclosure.

[0022] FIG. 12 is a block diagram illustrating an apparatus
for rejection of responding to a paging applied to a terminal
device according to embodiments of the disclosure.

[0023] FIG. 13 is a block diagram illustrating an apparatus
for rejection of responding to a paging applied to an access
network device according to another embodiment of the
disclosure.

[0024] FIG. 14 is a block diagram illustrating an apparatus
for rejection of responding to a paging applied to a core
network device according to another embodiment of the
disclosure.

[0025] FIG. 15 is a block diagram illustrating a terminal
device according to an embodiment of the disclosure.
[0026] FIG. 16 is a block diagram illustrating a network-
side device according to an embodiment of the disclosure.
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DETAILED DESCRIPTION

[0027] Reference will now be made herein in detail to
exemplary embodiments, examples of which are illustrated
in the accompanying drawings. The following description
refers to the accompanying drawings in which same num-
bers in different accompanying drawings represent the same
or similar elements unless otherwise represented. The imple-
mentations set forth in the following description of exem-
plary embodiments do not represent all implementations
consistent with embodiment of the disclosure. Instead, they
are merely examples of apparatuses and methods consistent
with some aspects related to embodiments of the disclosure
as recited in the appended claims.

[0028] Terms used in embodiments of the disclosure are
only for the purpose of describing particular embodiments,
and are not intended to limit embodiments of the disclosure.
As used in embodiments of the disclosure and the appended
claims, the singular forms “a” and “the” are intended to
include the plural forms as well, unless the context clearly
dictates otherwise. It will be understandable that the term
“and/or” as used herein refers to and includes any and all
possible combinations of one or more of the associated listed
items.

[0029] It is understandable that although the terms first,
second, third, etc. may be used in embodiments of the
disclosure to describe various pieces of information, such
information should not be limited to these terms. These
terms are only used to distinguish the same type of infor-
mation from each other. For example, without departing
from the scope of embodiments of the disclosure, first
information may also be referred to as second information,
and similarly, the second information may also be referred
to as the first information. Depending on the context, the
word “if”” as used herein can be interpreted as “at the time
of”, “when” or “in response to determining”.

[0030] Description will be made in detail below to
embodiments of the disclosure. Examples of embodiments
are illustrated in the accompanying drawings, in which the
same or similar numerals represent the same or similar
elements throughout. Embodiments described below with
reference to the accompanying drawings are exemplary,
which are intended to explain the disclosure and do not be
understood a limitation of the disclosure.

[0031] Presently, some terminal devices can have multiple
USIMs. The multiple USIMs may sign contracts with a same
operator or different operators. For example, a user may
choose to receive a telephone service by employing a
USIM-1 (such as a card 1) and to receive a data service by
employing a USIM-2 (such as a card 2) based on services
provided by different operators and expenses of different
operators.

[0032] The 3rd generation partnership project (3GPP)
defines a project of Rel-17 MUSIM (Multi-USIM), mainly
solving some problems faced by the terminal device with the
multiple USIMs. For example, in case that the card 1
receives a paging from the card 2 when performing the
telephone service, how the card 1 determines whether to
respond to the paging based on a paging reason value (such
as a speech service) in order to save an air interface resource.
For another example, how to avoid a paging collision
problem between two cards, such as how the card 1, which
is currently performing the telephone service, leaves its
network to respond to the paging of the card 2, and further
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how the terminal device and the network negotiate to
support the MUSIM characteristic.

[0033] In the related art, when the terminal device is in an
idle state, in case that the terminal device receives a paging
message and decides not to respond to the paging, the
terminal device may initiate a service request message, carry
a busy indication or a paging reject indication in the service
request message, and send the service request message to the
network, such that the network may perform corresponding
processing after receiving the service request message, such
as stopping paging and releasing cached downlink (DL)
data. The current standard only supports sending the busy
indication through a non-access stratum (NAS) message.
[0034] In case that the terminal device is in a connection
management-idle (CM-IDLE) state and a registration man-
agement-registered (RM-REGISTERED) state simultane-
ously, the UE shall (unless otherwise stipulated in Article
53.4.1):

[0035] respond to the paging by performing a service
request procedure (see article 4.2.3.2 of TS 23.502[3]),
unless the terminal device is in an MICO (mobile
initiated connection only) mode (see article 5.4.1.3);
and

[0036] perform the service request procedure (refer to
article 4.2.3.2 of TS 23.502[3]) when the terminal
device has an uplink signaling or user data to be sent.
A specific condition applies to a local area data network
(LADN), see Article 5.6.5.

[0037] However, presently, the terminal device may
respond to the paging through the service request message
only when the terminal device is in the idle state. It is
impossible that the busy indication or the paging reject
indication is sent to the network through the current existing
service request message when the terminal device is in a
connected state. A signaling related to recovering a data user
plane is mainly sent when the terminal device is in the
connected state.

[0038] Moreover, in case that the terminal device is in an
RRC (radio resource control) CONNECTED state, the ser-
vice request message may only be configured to initiate an
activation of the data user plane, and the paging is initiated
by an RAN base station. Response to the paging is related
from the UE to the RAN (radio access network) base station,
and the response to the core network is not supported.
[0039] Presently, the standard has three RRC states, i.e.:

[0040] an RRC_Idle state, in which, no service exists in
the RRC_Idle state, the air interface resource is
released, and context is also released;

[0041] an RRC_inactive state, in which, no service
exists or the service has been suspended in the RRC_
inactive state, the air interface resource is released, but
partial context of the terminal device is still reserved, to
quickly recover the service; and

[0042] an RRC_connected state, in which, the service is
being transmitted or the air interface resource have
been allocated in the RRC_connected state, and the
complete context of the terminal device is reserved.

[0043] In case that the terminal device is in the CM-
CONNECTED state under the RRC inactive state, the
terminal device may recover an RRC connection:

[0044] due to uplink data pending;

[0045] due to a mobile initiated NAS signaling proce-
dure;

[0046] as a response to an RAN paging;
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[0047] for notifying the network that the terminal
device has left an RAN notification area;

[0048] after a timer is periodically updated for the RAN
notification area.

[0049] For the above problems, the disclosure provides a
method and an apparatus for rejection of responding to a
paging, and a communication device.

[0050] FIG. 1 is a flow chart illustrating a method for
rejection of responding to a paging according to an embodi-
ment of the disclosure. The method for rejection of respond-
ing to the paging may be executed by a terminal device.

[0051] The terminal device may be a device that provides
a speech and/or data connectivity to a user, a handheld
device with a wireless connection function, or other pro-
cessing device connected to a wireless modem, etc. Names
of the terminal device may be different in different systems.
For example, the terminal device may be called a user
equipment (UE) in a 5G system. A wireless terminal device
may communicate with one or more core networks (CNs)
via the RAN. The wireless terminal device may be a mobile
terminal device, such as a mobile phone (or cellular phone)
and a computer with a mobile terminal device. For example,
it may be a portable, pocket-sized, handheld, built-in com-
puter or vehicle-mounted mobile apparatus, which exchange
languages and/or data with the wireless access network.

[0052] For example, the terminal device may be a device
such as a personal communication service (PCS) telephone,
a cordless telephone, a session initiated protocol (SIP)
telephone, a wireless local loop (WLL) station, a personal
digital assistant (PDA). The wireless terminal device may
also be called a system, a subscriber unit, a subscriber
station, a mobile station, a mobile, a remote station, an
access point, a remote terminal, an access terminal, a user
terminal, a user agent, and a user device, which is not limited
in embodiments.

[0053] As illustrated in FIG. 1, a method for rejection of
responding to a paging may include the following.

[0054] At block 101, a paging message sent by an access
network device is received.

[0055] In embodiments of the disclosure, take the access
network device being a base station as an example. The base
station may include multiple cells which provide services for
the terminal device. According to different specific applica-
tion scenes, each cell may include multiple transmission
reception points (also called transmit receive points, TRPs),
may be a device in an access network that communicates
with the wireless terminal device by one or more sectors
over an air interface, or may be other names. For example,
the base station related in embodiments of the disclosure
may be a base transceiver station (BTS) in a global system
for mobile communications (GSM) or code division mul-
tiple access (CDMA), a base station (NodeB) in a wide-band
code division multiple access (WCDMA), an evolutional
Node B (abbreviated as eNB or e-NodeB) in a long-term
evolution (LTE) system, a 5G base station (abbreviated as
gNB) in a 5G network architecture (next generation system),
a home evolved Node B (HeNB), a relay node, a home base
station (femto), a pico, etc., which is not limited in embodi-
ments of the disclosure.

[0056] In embodiments of the disclosure, the paging mes-
sage may be forwarded by a core network device to the
terminal device through the access network device.
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[0057] At block 102, a service request message is sent to
the access network device, in which the service request
message includes a paging reject response identifier.
[0058] In embodiments of the disclosure, in case that the
terminal device determines to make a rejection of respond-
ing to the paging message after receiving the paging mes-
sage, the terminal device may send the service request
message to the access network device. The service request
message includes a busy indication identifier or the paging
reject response identifier. Therefore, the busy indication
identifier or the paging reject response identifier is sent to a
network side through the service request message, such that
the network side may perform corresponding processing
(such as stopping paging the terminal device continuously,
etc.) based on the busy indication identifier or the paging
reject response identifier, thereby saving corresponding
resources.

[0059] With the method for rejection of responding to the
paging according to embodiments of the disclosure, the
terminal device receives the paging message sent by the
access network device and sends the service request mes-
sage to the access network device, in which the service
request message includes the paging reject response identi-
fier. Therefore, the paging reject response identifier is sent to
the network side through the service request message, such
that the network side may perform corresponding processing
(such as stopping paging the terminal device continuously)
based on the paging reject response identifier, to save
corresponding resources.

[0060] It should be noted that, the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.
[0061] Embodiments of the disclosure provide another
method for rejection of responding to a paging. FIG. 2 is a
flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by the terminal device. The method for
rejection of responding to the paging may be executed
separately, or in combination with any embodiment in the
disclosure or possible implementations in any embodiment,
or may also be executed in combination with any technical
solution in the related art.

[0062] As illustrated in FIG. 2, the method for rejection of
responding to the paging may include the following.
[0063] At block 201, a paging message sent by an access
network device is received.

[0064] In the embodiment of the disclosure, the action at
block 201 may be implemented in any one of embodiments
of the disclosure, which is not limited in embodiments of the
disclosure and not elaborated.

[0065] Inapossible implementation of the embodiment of
the disclosure, a state in which the terminal device receives
the paging message may be a first RRC state. For example,
the terminal device may receive the paging message sent by
the access network device in an RRC inactive state when the
first RRC state is the RRC inactive (i.e., RRC_inactive)
state.

[0066] At block 202, a first radio resource control (RRC)
state is switched to a second RRC state.

[0067] In embodiments of the disclosure, the terminal
device may send the busy indication identifier or the paging
reject response identifier to the network side by enhancing
an existing service request procedure. The enhancement



US 2024/0224229 Al

refers to restoring the terminal device and the access net-
work device from the first RRC state to the second RRC
state.

[0068] Therefore, in embodiments of the disclosure, the
terminal device may be switched from the first RRC state to
the second RRC state in case that the terminal device refuses
to respond to the paging message.

[0069] In a possible implementation of embodiments of
the disclosure, the access network device may control an
RRC link for the terminal device to switch from the first
RRC state to the second RRC state.

[0070] In a possible implementation of the disclosure, the
first RRC state may be the RRC inactive (i.e., RRC_
inactive) state, and the second RRC state may be an RRC
connected (i.e., RRC_connected) state. The RRC_inactive
state means that there was service data transmitted before,
but the service has been suspended, and an air interface
resource is released. It should be understood that, when the
terminal device is in the RRC_inactive state, the terminal
device needs to reapply for resources to enter the RRC_
connected state if the service request message needs to be
sent.

[0071] At block 203, a service request message is sent to
the access network device, in which the service request
message includes a paging reject response identifier.
[0072] In embodiments of the disclosure, the terminal
device may send the service request message to the access
network device after being switched to the second RRC
state. That is, the terminal device may send the service
request message to the access network device in case that the
terminal device determines rejection of responding to the
paging message. The service request message includes the
busy indication identifier or the paging reject response
identifier, which is configured to indicate that the terminal
device refuses to respond to the paging message.

[0073] Exemplary illustration is provided by taking the
first RRC state as the RRC inactive state and the second
RRC state as the RRC_connected state. When the terminal
device is in the CM-CONNECTED state and the RRC_
inactive state, the terminal device may send the busy indi-
cation identifier or the paging reject response identifier to the
network side by enhancing the existing service request
procedure. That is, the terminal device and the access
network device may be recovered from the RRC_inactive
state to the RRC_connected state, and then the terminal
device may send the busy indication identifier or the paging
reject response identifier to the access network device
through the NAS message.

[0074] In a possible implementation of embodiments of
the disclosure, the access network device may forward the
service request message to a core network device after
receiving the service request message. Accordingly, after
receiving the service request message, the core network
device may stop paging the terminal device based on the
busy indication identifier or the paging reject response
identifier, or may stop paging the terminal device and
discard cached downlink data based on the busy indication
identifier or the paging reject response identifier.

[0075] With the method for rejection of responding to the
paging of embodiments of the disclosure, the terminal
device receives the paging message sent by the access
network device and sends the service request message to the
access network device, in which the service request message
includes the paging reject response identifier. Therefore, the
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paging reject response identifier is sent to the network side
through the service request message, such that the network
side may perform corresponding processing (such as stop-
ping paging the terminal device continuously) according to
the paging reject response identifier, to save corresponding
resources.

[0076] It should be noted that, the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.
[0077] Embodiments of the disclosure provide another
method for rejection of responding to the paging. FIG. 3 is
a flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by a terminal device. The method for
rejection of responding the paging may be executed alone,
in combination with any embodiment in the disclosure or
possible implementations in any embodiment, or in combi-
nation with any technical solution in the related art.

[0078] As illustrated in FIG. 3, the method for rejection of
responding to the paging may include the following.
[0079] At block 301, a paging message sent by an access
network device is received.

[0080] In embodiments of the disclosure, the terminal
device may have multiple communication cards. In order to
distinguish different communication cards in the terminal
device conveniently, in the disclosure, one communication
card may be called a first communication card and the other
communication card may be called a second communication
card. The paging message may be received by the terminal
device using the second communication card.

[0081] At block 302, it is determined whether to make a
rejection of responding to the paging message based on a
service state of the first communication card and a paging
reason, in which the paging reason is included in the paging
message.

[0082] In embodiments of the disclosure, the paging rea-
son may be a reason for paging the second communication
card. For example, when a certain communication card in
the terminal device is paged, it may be marked why the
communication card is paged, that is, the paging reason is
marked. For example, the marked paging reason may be a
speech type paging, a data service download paging, a
system group messaging (i.e., short message system mes-
sage) paging, and the like.

[0083] In embodiments of the disclosure, the terminal
device may determine whether to make a rejection of
responding to the paging message based on the service state
of the first communication card and the paging reason.

[0084] As an example, when a current service of the first
communication card is a service with a relatively high
service level, such as a speech service, it is assumed that the
paging reason in the paging message is a service with a
relatively low service level, such as a general data service
paging. Since the service level of the general data service is
lower than the service level of the speech service, the speech
service of the first communication card may be guaranteed
preferentially, and the general data service of the second
communication card may be rejected, that is, the terminal
device may refuse to respond to the paging message above.
[0085] As another example, in case that the current service
of the first communication card is the service with the
relatively low service level and the paging reason in the
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paging message is the service with the relatively high
service level, the terminal device may not refuse to respond
to the paging message.

[0086] At block 303, a service request message is sent to
the access network device, in which the service request
message includes a paging reject response identifier. The
paging reject response identifier is configured to indicate
rejection of responding to the paging message.

[0087] In embodiments of the disclosure, the action at
block 303 may be implemented in any implementation in
embodiments of the disclosure, which is not limited in
embodiments of the disclosure and not elaborated here.
[0088] With the method for rejection of responding to the
paging of embodiments of the disclosure, the terminal
device receives the paging message sent by the access
network device and sends the service request message to the
access network device, in which the service request message
includes the paging reject response identifier. Therefore, the
paging reject response identifier is sent to the network side
through the service request message, such that the network
side may perform corresponding processing (such as stop-
ping paging the terminal device continuously) based on the
paging reject response identifier, to save corresponding
resources.

[0089] It should be noted that, the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.
[0090] Embodiments of the disclosure provide another
method for rejection of responding to the paging. FIG. 4 is
a flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by a terminal device. The method for
rejection of responding to the paging may be executed alone,
in combination with any embodiment in the disclosure or
possible implementations in any embodiment, or in combi-
nation with any technical solution in the related art.

[0091] As illustrated in FIG. 4, the method for rejection of
responding to the paging may include the following.
[0092] At block 401, a paging message sent by an access
network device is received.

[0093] At block 402, a service request message is sent to
the access network device, in which the service request
message includes a paging reject response identifier and
paging filtering information.

[0094] In embodiments of the disclosure, the action at
blocks 401 to 402 may be implemented in any implemen-
tation of embodiments of the disclosure, which is not limited
in the embodiments of the disclosure, and not elaborated
herein.

[0095] In embodiment of the disclosure, the service
request message sent by the terminal device to the access
network device may also include the paging filtering infor-
mation. The paging filtering information is configured to
filter the paging message for the terminal device.

[0096] In a possible implementation of embodiments of
the disclosure, the access network device may filter the
paging message for the terminal device based on the paging
filtering information after receiving the service request mes-
sage.

[0097] Forexample, when the paging filtering information
indicates filtering of a service paging with a relatively low
service level, the access network device may, based on the
paging filtering information, filter the paging message cor-
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responding to a paging reason which is the service paging
with the relatively low service level. For example, the
paging message corresponding to the paging reason which is
the general data service paging, the short message system
message paging and the like may be filtered.

[0098] In another possible implementation of embodi-
ments of the disclosure, the access network device may
forward the service request message to the core network
device after receiving the service request message, and the
core network device may filter the paging message for the
terminal device based on the paging filtering information.
[0099] As an example, the core network device, such as an
AMEF, may send a filtering rule in the paging filtering
information to a network element entity, and the network
element entity may screen and filter downlink data for the
terminal device based on the filtering rule.

[0100] With the method for rejection of responding to the
paging of embodiments of the disclosure, the terminal
device receives the paging message sent by the access
network device and sends the service request message to the
access network device, in which the service request message
includes the paging reject response identifier. Therefore, the
paging reject response identifier is sent to the network side
through the service request message, such that the network
side may perform corresponding processing (such as stop-
ping paging the terminal device continuously) based on the
paging reject response identifier, to save corresponding
resources.

[0101] It should be noted that the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.
[0102] Embodiments of the disclosure provide another
method for rejection of responding to the paging. FIG. 5 is
a flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by a terminal device. The method for
rejection of responding to the paging may be executed alone,
in combination with any embodiment in the disclosure or
possible implementations in any embodiment, or in combi-
nation with any technical solution in the related art.

[0103] As illustrated in FIG. 5, the method for rejection of
responding to the paging may include the following.
[0104] At block 501, a paging message sent by an access
network device is received.

[0105] In embodiments of the disclosure, the action at
block 501 may employ any implementation in embodiments
of the disclosure, which is not limited in the embodiments of
the disclosure, and not elaborated herein.

[0106] At block 502, it is determined whether to make a
rejection of responding to the paging message based on a
paging reason, in which the paging reason is included in the
paging message.

[0107] In embodiments of the disclosure, when the termi-
nal device only has one communication card, the paging
reason may be a reason for paging the only communication
card. When the terminal device has the multiple communi-
cation cards, the paging reason may be a reason for paging
one of the multiple communication cards, such as the second
communication card.

[0108] For example, when a certain mobile phone number
in the terminal device is paged, it may be marked why the
mobile phone number is paged, that is, the paging reason is
marked. For example, the marked paging reason may be the
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speech type paging, the data service download paging, the
system group messaging (i.e., short message system mes-
sage) paging, and the like.

[0109] In embodiments of the disclosure, the terminal
device may determine whether to make a rejection of
responding to the paging message based on the paging
reason in the paging message.

[0110] As an example, the terminal device may refuse to
respond to the paging message when the paging reason is the
service with the relatively low service level, such as the
general data service paging, while the terminal device may
not refuse to respond to the paging message when the paging
reason is the service paging with the relatively high service
level.

[0111] At block 503, a service request message is sent to
the access network device, in which the service request
message includes a paging reject response identifier. The
paging reject response identifier is configured to indicate
rejection of responding to the paging message.

[0112] In embodiments of the disclosure, the action at
block 503 may be implemented in any implementation in
embodiments of the disclosure, which is not limited in
embodiments of the disclosure and not elaborated here.
[0113] With the method for rejection of responding to the
paging of embodiments of the disclosure, the terminal
device receives the paging message sent by the access
network device and sends the service request message to the
access network device, in which the service request message
includes the paging reject response identifier. Therefore, the
paging reject response identifier is sent to the network side
through the service request message, such that the network
side may perform the corresponding processing (such as
stopping paging the terminal device continuously) based on
the paging reject response identifier, to save the correspond-
ing resources.

[0114] It should be noted that, the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.
[0115] As an example, the terminal device has two com-
munication cards, respectively a USIM-1 and a USIM-2, and
the access network device is an RAN base station. As
illustrated in FIG. 6, it is assumed that the USIM-2 receives
a paging message sent by a PLMN (public land mobile
network)-2 (corresponding to the step 1), and the USIM-2
determines rejection of responding to a paging for the
USIM-2 based on a condition such as the service of the
USIM-1, a paging reason or the like after receiving the
paging message (corresponding to the step 2). In this case,
the USIM-2 is in the CM-CONNECTED state and the
RRC_inactive state.

[0116] The USIM-2 may first recover to the RRC_con-
nected state, trigger a service request procedure, and carry a
busy indication or a paging reject indication in the service
request message, and alternatively carry paging filtering
information (corresponding to step 3). The RRC_inactive
state means that there was service data transmitted before,
but the service has been suspended, and the air interface
resource is released. In case that the USIM-2 is in the
RRC_inactive state, when the USIM-2 needs to send the
service request message, the USIM-2 needs to reapply for
resources to enter the RRC_connected state.

[0117] After receiving the service request message for-
warded by the RAN base station, the AMF stops paging the
USIM-2 (that is, stops paging the USIM-2 continuously) and
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discards already cached DL (Downlink) data (corresponding
to step 4) based on the busy indication.

[0118] The UPF refers to a user plane function.

[0119] Alternatively, if the service request message carries
the paging filtering information, the AMF may send the
filtering rule to the network element entity, and screen and
filter the downlink data from the terminal device.

[0120] The AMF may also send a service accept message
to the UE (corresponding to step 5).

[0121] Embodiments of the disclosure provide another
method for rejection of responding to a paging. FIG. 7 is a
flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by an access network device. The method
for rejection of responding to the paging may be executed
separately, or in combination with any embodiment in the
disclosure or possible implementations in any embodiment,
or may also be in combination with any technical solution in
the related art.

[0122] As illustrated in FIG. 7, the method for rejection of
responding to the paging may include the following.
[0123] At block 601, a paging message is sent to a
terminal device.

[0124] Atblock 602, a service request message sent by the
terminal device is received, in which the service request
message includes a paging reject response identifier.
[0125] In embodiments of the disclosure, the access net-
work device may send the paging message to the terminal
device. The terminal device may determine whether to make
a rejection of responding to the paging message after receiv-
ing the paging message. The terminal device may send the
service request message to the access network device when
determining to make the rejection of responding to the
paging message, and the access network device may receive
the service request message sent by the terminal device
correspondingly. The service request message includes a
busy indication identifier or a paging reject response iden-
tifier, which is configured to indicate that the terminal device
refuses to respond to the above paging message.

[0126] It should be noted that, description of the method
for rejection of responding to the paging executed by the
terminal device side in any of the above embodiments with
reference to FIG. 1 to FIG. 5 is also applicable to the method
for rejection of responding to the paging executed by the
access network device side in this embodiment, which has
the same implementation principle, and is not elaborated
herein.

[0127] With the method for rejection of responding to the
paging of embodiments of the disclosure, the access network
device sends the paging message to the terminal device, and
receives the service request message sent by the terminal
device, in which the service request message includes the
paging reject response identifier. Therefore, the terminal
device may send the paging reject response identifier to the
access network device through the service request message,
such that the network side may perform corresponding
processing (such as stopping paging the terminal device,
etc.) based on the paging reject response identifier, to save
corresponding resources.

[0128] It should be noted that the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.
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[0129] Embodiments of the disclosure provide another
method for rejection of responding to a paging. FIG. 8 is a
flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by an access network device. The method
for rejection of responding to the paging may be executed
separately, or in combination with any embodiment in the
disclosure or possible implementations in any embodiment,
or may also be in combination with any technical solution in
the related art.

[0130] As illustrated in FIG. 8, the method for rejection of
responding to the paging may include the following.
[0131] At block 701, a paging message is sent to a
terminal device.

[0132] At block 702, an RRC link for the terminal device
is controlled to switch from a first RRC state to a second
RRC state.

[0133] In embodiments of the disclosure, the terminal
device may send a busy indication identifier or a paging
reject response identifier to the network side by enhancing
an existing service request procedure. The enhancement
refers to restoring the terminal device and the access net-
work device from the first RRC state to the second RRC
state.

[0134] Therefore, in embodiments of the disclosure, the
terminal device may switch from the first RRC state to the
second RRC state when making the rejection of responding
to the paging message. Moreover, the access network device
may control the RRC link for the terminal device to switch
from the first RRC state to the second RRC state.

[0135] In a possible implementation of the disclosure, the
first RRC state may be an RRC_inactive state and the second
RRC state may be an RRC_connected state.

[0136] Atblock 703, a service request message sent by the
terminal device is received, in which the service request
message includes the paging reject response identifier.
[0137] In embodiments of the disclosure, the terminal
device may determine whether to make a rejection of
responding to the paging message based on the paging
message. The terminal device may send the service request
message to the access network device when determining to
make the rejection of responding to the paging message, and
the access network device may receive the service request
message sent by the terminal device correspondingly. The
service request message includes the busy indication iden-
tifier or the paging reject response identifier, which is
configured to indicate that the terminal device refuses to
respond to the above paging message.

[0138] It should be noted that, description of the method
for rejection of responding to the paging executed by the
terminal device side in any of the above embodiments with
reference to FIG. 1 to FIG. 5 is also applicable to the method
for rejection of responding to a paging executed by the
access network device side in this embodiment, which has
the same implementation principle, and is not elaborated
herein.

[0139] Exemplary illustration is provided by taking the
first RRC state as the RRC_inactive state and the second
RRC state as the RRC_connected state. When the terminal
device is in the CM-CONNECTED state and the RRC_
inactive state, the terminal device may send the busy indi-
cation identifier or the paging reject response identifier to the
network side by enhancing the existing service request
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procedure. That is, the terminal device and the access
network device may be recovered from the RRC_inactive
state to the RRC_connected state, and then the terminal
device may send the busy indication identifier or the paging
reject response identifier to the access network device
through the NAS message. The access network device may
obtain the service request message sent by the terminal
device accordingly.

[0140] In a possible implementation of embodiments of
the disclosure, the access network device may further for-
ward the service request message to a core network device
after receiving the service request message. Accordingly,
after receiving the service request message, the core network
device may stop paging the terminal device based on the
busy indication identifier or the paging reject response
identifier, or may stop paging the terminal device and
discard cached downlink data based on the busy indication
identifier or the paging reject response identifier.

[0141] With the method for rejection of responding to the
paging of embodiments of the disclosure, the access network
device sends the paging message to the terminal device, and
receives the service request message sent by the terminal
device, in which the service request message includes the
paging reject response identifier. Therefore, the terminal
device may send the paging reject response identifier to the
network side through the service request message, such that
the network side may perform corresponding processing
(such as stopping paging the terminal device continuously,
etc.) based on the paging reject response identifier, to save
corresponding resources.

[0142] It should be noted that, the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.

[0143] Embodiments of the disclosure provide another
method for rejection of responding to a paging. FIG. 9 is a
flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by an access network device. The method
for rejection of responding to the paging may be executed
separately, or in combination with any embodiment in the
disclosure or possible implementations in any embodiment,
or may also be in combination with any technical solution in
the related art.

[0144] As illustrated in FIG. 9, the method for rejection of
responding to the paging may include the following.
[0145] At block 801, a paging message is sent to a
terminal device.

[0146] Atblock 802, a service request message sent by the
terminal device is received, in which the service request
message includes a paging reject response identifier and
paging filtering information.

[0147] Inembodiments of the disclosure, actions at blocks
801 and 802 may be respectively implemented in any way
described in embodiments of the disclosure, which is not
limited in embodiments of the disclosure, and not elaborated
herein.

[0148] At block 803, the paging message for the terminal
device is filtered based on the paging filtering information.
[0149] In embodiments of the disclosure, the access net-
work device may filter the paging message for the terminal
device based on the paging filtering information after receiv-
ing the service request message sent by the terminal device.



US 2024/0224229 Al

[0150] Forexample, when the paging filtering information
indicates filtering of a service paging with a relatively low
service level, the access network device may filter the
paging message corresponding to a paging reason which is
the service paging with the relatively low service level based
on the paging filtering information, such as, filtering the
paging message corresponding to the paging reason which is
the general data service paging, the short message system
message paging and the like.

[0151] In a possible implementation of embodiments of
the disclosure, the access network device may further send
the service request message to a core network device.
Accordingly, after the service request message is received,
the core network device may stop paging the terminal device
based on the paging reject response identifier, or may stop
paging the terminal device and discard cached downlink
data based on the paging reject response identifier.

[0152] Alternatively, in the case that the service request
message includes the paging filtering information, the core
network device may further filter the paging message for the
terminal device based on the paging filtering information.
[0153] As anexample, the core network device, such as an
AMEF, may send a filtering rule in the paging filtering
information to a network element entity, and the network
element entity may screen and filter downlink data for the
terminal device based on the filtering rule.

[0154] With the method for rejection of responding to the
paging of embodiments of the disclosure, the access network
device sends the paging message to the terminal device, and
receives the service request message sent by the terminal
device, in which the service request message includes the
paging reject response identifier. Therefore, the terminal
device may send the paging reject response identifier to the
network side through the service request message, such that
the network side may perform corresponding processing
(such as stopping paging the terminal device, etc.) based on
the paging reject response identifier, to save corresponding
resources.

[0155] It should be noted that, the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.
[0156] Embodiments of the disclosure provide another
method for rejection of responding to a paging. FIG. 10 is a
flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by a core network device.

[0157] As illustrated in FIG. 10, the method for rejection
of responding to the paging may include the following.
[0158] At block 901, a service request message sent by an
access network device is received, in which, the service
request message includes a paging reject response identifier.
[0159] In embodiments of the disclosure, the access net-
work device may send a paging message to a terminal
device. The terminal device may determine whether to make
a rejection of responding to the paging message based on the
paging message after receiving the paging message. The
terminal device may send the service request message to the
access network device when determining to make the rejec-
tion of responding to the paging message. Correspondingly,
the access network device may forward the service request
message to the core network device after receiving the
service request message. Correspondingly, the core network
device may receive the service request message sent by the
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access network device. The service request message
includes the paging reject response identifier for indicating
that the terminal device refuses to respond to the paging
message.

[0160] In a possible implementation of embodiments of
the disclosure, after receiving the service request message,
the core network device may stop paging the terminal device
based on the paging reject response identifier or may stop
paging the terminal device and discard the cached downlink
data based on the paging reject response identifier.

[0161] It should be noted that, description of the method
for rejection of responding to the paging executed by the
terminal device side in any of the above embodiments with
reference to FIG. 1 to FIG. 5 is also applicable to the method
for rejection of responding to the paging executed by the
core network device side in this embodiment, which has the
same implementation principle, and is not elaborated herein.
[0162] With the method for rejection of responding to the
paging of embodiments of the disclosure, the core network
device receives the service request message sent by the
access network device, in which, the service request mes-
sage includes the paging reject response identifier. There-
fore, the paging reject response identifier is sent to the
network side through the service request message, such that
the network side may perform corresponding processing
(such as stopping paging the terminal device continuously)
based on the paging reject response identifier, to save
corresponding resources.

[0163] Embodiments of the disclosure provide another
method for rejection of responding to a paging. FIG. 11 is a
flow chart illustrating a method for rejection of responding
to a paging according to another embodiment of the disclo-
sure. The method for rejection of responding to the paging
may be executed by a core network device. The method for
rejection of responding to the paging may be executed
separately, or in combination with any embodiment in the
disclosure or possible implementations in any embodiment,
or may also be in combination with any technical solution in
the related art.

[0164] As illustrated in FIG. 11, the method for rejection
of responding to the paging may include the following.
[0165] At block 1001, a service request message sent by
an access network device is received, in which the service
request message includes a paging reject response identifier
and paging filtering information.

[0166] In embodiments of the disclosure, action at block
1001 may be respectively implemented in any way
described in embodiments of the disclosure, which is not
limited in embodiments of the disclosure, and not elaborated
herein.

[0167] At block 1002, a paging message for the terminal
device is filtered based on the paging filtering information.
[0168] In embodiments of the disclosure, the access net-
work device may filter the paging message for the terminal
device based on the paging filtering information after receiv-
ing the service request message.

[0169] As an example, the core network device, such as an
AMEF, may send a filtering rule in the paging filtering
information to a network element entity, and the network
element entity may screen and filter downlink data for the
terminal device based on the filtering rule.

[0170] With the method for rejection of responding to the
paging of embodiments of the disclosure, the core network
device receives the service request message sent by the
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access network device, in which, the service request mes-
sage includes the paging reject response identifier. There-
fore, the paging reject response identifier is sent to the
network side through the service request message, such that
the network side may perform corresponding processing
(such as stopping paging the terminal device continuously)
based on the paging reject response identifier, to save
corresponding resources.

[0171] It should be noted that, the above possible imple-
mentations may be executed separately or in combination,
which is not limited in embodiments of the disclosure.

[0172] Corresponding to the method for rejection of
responding to the paging provided by embodiments accord-
ing to FIGS. 1 to 5, the disclosure also provides an apparatus
for rejection of responding to a paging. Since the apparatus
for rejection of responding to the paging according to
embodiments of the disclosure corresponds to the method
for rejection of responding to the paging provided by
embodiments according to FIGS. 1 to 5, the implementation
of the method for rejection of responding to the paging is
also applicable to the apparatus for rejection of responding
to the paging according to embodiments of the disclosure,
which is not described in detail in embodiments of the
disclosure.

[0173] FIG. 12 is a block diagram illustrating an apparatus
for rejection of responding to a paging according to embodi-
ments of the disclosure. The apparatus may be applied to a
terminal device.

[0174] As illustrated in FIG. 12, the apparatus 1200 for
rejection of responding to the paging may include: a receiv-
ing module 1201 and a sending module 1202.

[0175] The receiving module 1201 is configured to receive
a paging message sent by an access network device.

[0176] The sending module 1202 is configured to send a
service request message to the access network device. The
service request message includes a paging reject response
identifier.

[0177] Alternatively, the paging reject response identifier
is configured to indicate a rejection of responding to the
paging message.

[0178] Alternatively, the apparatus 1200 for rejection of
responding to the paging may further include:

[0179] a switching module, configured to switch from a
first radio resource control (RRC) state to a second
RRC state.

[0180] Alternatively, the terminal device receives the pag-
ing message in an RRC inactive state.

[0181] Alternatively, the first RRC state is an RRC inac-
tive state, and the second RRC state is an RRC connected
state.

[0182] Alternatively, the terminal device has a first com-
munication card and a second communication card, and the
terminal device receives the paging message by employing
the second communication card.

[0183] Alternatively, the apparatus 1200 for rejection of
responding to the paging may further include:

[0184] a first determining module, configured to deter-
mine whether to make a rejection of responding to the
paging message based on a service state of the first
communication card and a paging reason. The paging
reason is included in the paging message.
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[0185] Alternatively, the service request message further
includes paging filtering information. The paging filtering
information is configured to filter the paging message for the
terminal device.

[0186] Alternatively, the apparatus 1200 for rejection of
responding to the paging may further include:

[0187] a second determining module, configured to
determine whether to make a rejection of responding to
the paging message based on a paging reason. The
paging reason is included in the paging message.

[0188] With the apparatus for rejection of responding to
the paging according to embodiments of the disclosure, the
terminal device receives the paging message sent by the
access network device and sends the service request mes-
sage to the access network device, in which the service
request message includes the paging reject response identi-
fier. Therefore, the paging reject response identifier is sent to
a network side through the service request message, such
that the network side may perform corresponding processing
(such as stopping paging the terminal device continuously)
based on the paging reject response identifier, to save
corresponding resources.

[0189] Corresponding to the method for rejection of
responding to the paging provided by embodiments accord-
ing to FIGS. 7 to 9, the disclosure also provides an apparatus
for rejection of responding to a paging. Since the apparatus
for rejection of responding to the paging according to
embodiments of the disclosure corresponds to the method
for rejection of responding to the paging provided by
embodiments according to FIGS. 7 to 9, the implementation
of the method for rejection of responding to the paging is
also applicable to the apparatus for rejection of responding
to the paging according to embodiments of the disclosure,
which is not described in detail in embodiments of the
disclosure.

[0190] FIG. 13 is a block diagram illustrating an apparatus
for rejection of responding to a paging according to another
embodiment of the disclosure. The apparatus may be applied
to an access network device.

[0191] As illustrated in FIG. 13, the apparatus 1300 for
rejection of responding to the paging may include a sending
module 1301 and a receiving module 1302.

[0192] The sending module 1301 is configured to send a
paging message to a terminal device.

[0193] The receiving module 1302 is configured to receive
a service request message sent by the terminal device. The
service request message includes a paging reject response
identifier.

[0194] Alternatively, the paging reject response identifier
is configured to indicate a rejection of responding to the
paging message.

[0195] Alternatively, the apparatus 1300 for rejection of
responding to the paging may further include:

[0196] a controlling module, configured to control an
RRC link for the terminal device to switch from a first
RRC state to a second RRC state.

[0197] Alternatively, the first RRC state is an RRC inac-
tive state, and the second RRC state is an RRC connected
state.

[0198] Alternatively, the service request message further
includes paging filtering information. The apparatus 1300
for rejection of responding to the paging may further
include:
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[0199] afiltering module, configured to filter the paging
message for the terminal device based on the paging
filtering information.

[0200] Alternatively, the sending module 1301 is further
configured to send the service request message to a core
network device.

[0201] With the apparatus for rejection of responding to
the paging for a user device according to embodiments of the
disclosure, the access network device sends the paging
message to the terminal device and receives the service
request message sent by the terminal device, in which the
service request message includes the paging reject response
identifier. Therefore, the terminal device can send the paging
reject response identifier to a network side through the
service request message, such that the network side may
perform corresponding processing (such as stopping paging
the terminal device continuously) based on the paging reject
response identifier, to save corresponding resources.
[0202] Corresponding to the method for rejection of
responding to the paging provided by embodiments accord-
ing to FIGS. 10 to 11, the disclosure also provides an
apparatus for rejection of responding to a paging. Since the
apparatus for rejection of responding to the paging accord-
ing to embodiments of the disclosure corresponds to the
method for rejection of responding to the paging provided
by embodiments according to FIGS. 10 to 11, the imple-
mentation of the method for rejection of responding to the
paging is also applicable to the apparatus for rejection of
responding to the paging according to embodiments of the
disclosure, which is not described in detail in embodiments
of the disclosure.

[0203] FIG. 14 is a block diagram illustrating an apparatus
for rejection of responding to a paging according to another
embodiment of the disclosure. The apparatus may be applied
to a core network device.

[0204] As illustrated in FIG. 14, the apparatus 1400 for
rejection of responding to the paging may include a receiv-
ing module 1401.

[0205] The receiving module 1401 is configured to receive
a service request message sent by an access network device.
The service request message includes a paging reject
response identifier.

[0206] Alternatively, the paging reject response identifier
is configured to indicate a rejection of responding to the
paging message.

[0207] Alternatively, the service request message is gen-
erated when the terminal device makes a rejection of
responding to the paging message. The service request
message further includes paging filtering information. The
apparatus 1400 for rejection of responding to the paging
may further include:

[0208] a filtering module, configured to filter the paging
message for the terminal device based on the paging
filtering information.

[0209] Alternatively, the apparatus 1400 for rejection of
responding to the paging may further include:

[0210] a processing module, configured to stopping
paging the terminal device and to discard cached down-
link data based on the paging reject response identifier.

[0211] With the apparatus for rejection of responding to
the paging for a user device according to embodiments of the
disclosure, and the core network device receives the service
request message sent by the access network device, in which
the service request message includes the paging reject
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response identifier. Therefore, the paging reject response
identifier is sent to a network side through the service
request message, such that the network side may perform
corresponding processing (such as stopping paging the ter-
minal device continuously) based on the paging reject
response identifier, to save corresponding resources.

[0212] To achieve the above embodiments, the disclosure
provides a communication device. The communication
device includes a processor and a memory. The memory has
a computer program stored thereon. The apparatus is caused
to perform the method according to embodiments of the
disclosure described with reference to FIGS. 1 to 5 when the
processor executes the computer program stored in the
memory. For example, the communication device may be
the terminal device in the above embodiments.

[0213] To achieve the above embodiments, the disclosure
provides another communication device. The communica-
tion device includes a processor and a memory. The memory
has a computer program stored thereon. The apparatus is
caused to perform the method according to embodiments of
the disclosure described with reference to FIGS. 7 to 9 when
the processor executes the computer program stored in the
memory. For example, the communication device may be
the access network device in the above embodiments.

[0214] To achieve the above embodiments, the disclosure
provides another communication device. The communica-
tion device includes a processor and a memory. The memory
has a computer program stored thereon. The apparatus is
caused to perform the method according to embodiments of
the disclosure described with reference to FIGS. 10 to 11
when the processor executes the computer program stored in
the memory. For example, the communication device may
be the core network device in the above embodiments.

[0215] To achieve the above embodiments, the disclosure
provides a communication apparatus. The communication
apparatus includes: a processor and an interface circuit. The
interface circuit is configured to receive code instructions
and to transmit the code instructions to the processor. The
processor is configured to operate the code instructions to
perform the method according to embodiments of the dis-
closure described with reference to FIGS. 1 to 5. For
example, the communication apparatus may be the terminal
device in the above embodiments.

[0216] To achieve the above embodiments, the disclosure
provides another communication apparatus. The communi-
cation apparatus includes: a processor and an interface
circuit. The interface circuit is configured to receive code
instructions and to transmit the code instructions to the
processor. The processor is configured to operate the code
instructions to perform the method according to embodi-
ments of the disclosure described with reference to FIGS. 7
to 9. For example, the communication apparatus may be the
access network device in the above embodiments.

[0217] To achieve the above embodiments, the disclosure
provides another communication apparatus. The communi-
cation apparatus includes: a processor and an interface
circuit. The interface circuit is configured to receive code
instructions and to transmit the code instructions to the
processor. The processor is configured to operate the code
instructions to perform the method according to embodi-
ments of the disclosure described with reference to FIGS. 10
to 11. For example, the communication apparatus may be the
core network device in the above embodiments.
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[0218] To achieve the above embodiments, the disclosure
provides a computer readable storage medium for storing
instructions. When the instructions are executed, the method
according to embodiments of the disclosure described with
reference to FIGS. 1 to 5 is implemented.

[0219] To achieve the above embodiments, the disclosure
provides another computer readable storage medium for
storing instructions. When the instructions are executed, the
method according to embodiments of the disclosure
described with reference to FIGS. 7 to 9 is implemented.
[0220] To achieve the above embodiments, the disclosure
provides another computer readable storage medium for
storing instructions. The instructions are executed, the
method according to embodiments of the disclosure
described with reference to FIGS. 10 to 11 is implemented.
[0221] FIG. 15 is a block diagram illustrating a terminal
device according to an embodiment of the disclosure. For
example, the terminal device 1500 may be a mobile phone,
a computer, a digital broadcast user device, a messaging
sending and receiving equipment, a game console, a tablet,
a medical device, a fitness device, a personal digital assis-
tant, or the like.

[0222] As illustrated in FIG. 15, the terminal device 1500
may include one or more of: a processing component 1502,
a memory 1504, a power component 1506, a multimedia
component 1508, an audio component 1510, an input/output
(I/O) interface 1512, a sensor component 1514, and a
communication component 1516.

[0223] The processing component 1502 typically controls
overall operations of the terminal device 1500, such as the
operations associated with display, telephone calls, data
communications, camera operations, and recording opera-
tions. The processing component 1502 may include one or
more processors 1520 to execute instructions to perform all
or part of the steps in the above described methods. More-
over, the processing component 1502 may include one or
more modules (not shown) which facilitate the interaction
between the processing component 1502 and other compo-
nents. For example, the processing component 1502 may
include a multimedia module to facilitate the interaction
between the multimedia component 1508 and the processing
component 1502.

[0224] The memory 1504 is configured to store various
types of data to support the operation of the terminal device
1500. Examples of such data include instructions for any
applications or methods operated on the terminal device
1500 for performing contraction data, phonebook data,
messages, pictures, video, etc. The memory 1504 may be
implemented using any type of volatile or non-volatile
memory devices, or a combination thereof, such as a static
random access memory (SRAM), an electrically erasable
programmable read-only memory (EEPROM), an erasable
programmable read-only memory (EPROM), a program-
mable read-only memory (PROM), a read-only memory
(ROM), a magnetic memory, a flash memory, a magnetic or
optical disk.

[0225] The power component 1506 is configured to pro-
vide power to various components of the terminal device
1500. The power component 1506 may include a power
management system, at least one power source, and any
other components associated with the generation, manage-
ment, and distribution of power in the terminal device 1500.
[0226] The multimedia component 1508 includes a screen
providing an output interface between the terminal device
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1500 and the user. In some embodiments, the screen may
include a liquid crystal display (LCD) and a touch panel
(TP). If the screen includes the touch panel, the screen may
be implemented as a touch screen to receive input signals
from the user. The touch panel includes one or more touch
sensors to sense touches, swipes, and gestures on the touch
panel. The touch sensors may not only sense a boundary of
a touch or swipe action, but also sense a period of time and
apressure associated with the touch or swipe action. In some
embodiments, the multimedia component 1508 includes a
front camera and/or a rear camera. The front camera and the
rear camera may receive an external multimedia datum
while the terminal device 1500 is in an operation mode, such
as a photographing mode or a video mode. Each of the front
camera and the rear camera may be a fixed optical lens
system or have focus and optical zoom capability.

[0227] The audio component 1510 is configured to output
and/or input audio signals. For example, the audio compo-
nent 1510 includes a microphone (“MIC”) for receiving an
external audio signal when the terminal device 1500 is in an
operation mode, such as a call mode, a recording mode, and
a speech recognition mode. The received audio signal may
be further stored in the memory 1504 or transmitted via the
communication component 1516. In some embodiments, the
audio component 1510 further includes a speaker to output
audio signals.

[0228] The 1/O interface 1512 is configured to provide an
interface between the processing component 1502 and
peripheral interface modules, such as a keyboard, a click
wheel, buttons, and the like. The buttons may include, but be
not limited to, a home button, a volume button, a starting
button, and a locking button.

[0229] The sensor component 1514 includes at least one
sensor for providing status assessments of various aspects of
the terminal device 1500. For example, the sensor compo-
nent 1514 may detect an open/closed status of the terminal
device 1500, relative positioning of components, e.g., the
display and the keypad of the terminal device 1500, a change
in position of the terminal device 1500 or a component of the
terminal device 1500, a presence or absence of user con-
traction with the terminal device 1500, an orientation or an
acceleration/deceleration of the terminal device 1500, and a
change in temperature of the terminal device 1500. The
sensor component 1514 may include a proximity sensor for
detecting the presence of nearby objects without any physi-
cal contact. The sensor component 1514 may also include a
light sensor, such as a CMOS (complementary metal-oxide-
semiconductor)) or a CCD (charge coupled device) image
sensor, for use in imaging applications. In some embodi-
ments, the sensor component 1514 may also include an
accelerometer sensor, a gyroscope sensor, a magnetic sensor,
a pressure sensor, or a temperature sensor.

[0230] The communication component 1516 is configured
to facilitate communication, wired or wirelessly, between
the terminal device 1500 and other devices. The terminal
device 1500 may access a wireless network based on a
communication standard, such as Wi-Fi, 2G, or 3G, or a
combination thereof. In an exemplary embodiment, the
communication component 1516 receives a broadcast signal
or broadcast associated information from an external broad-
cast management system via a broadcast channel. In an
exemplary embodiment, the communication component
1516 further includes a near field communication (NFC)
module to facilitate short-range communications. For
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example, the NFC module may be implemented based on a
radio frequency identification (RFID) technology, an infra-
red data association (IrDA) technology, an ultra-wideband
(UWB) technology, a Bluetooth (BT) technology, and other
technologies.

[0231] In an exemplary embodiments, the terminal device
1500 may be implemented with one or more application
specific integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs), pro-
grammable logic devices (PLDs), field programmable gate
arrays (FPGAs), controllers, micro-controllers, micropro-
cessors, or other electronic components, for performing any
of the above methods described with reference to FIGS. 1 to
5

[0232] In an exemplary embodiment, there is also pro-
vided a non-transitory computer readable storage medium
including instructions, such as the memory 1504 including
the instructions. The instructions may be executed by the
processor 1520 in the terminal device 1500 for performing
any of the above methods described with reference to FIGS.
1 to 5. For example, the non-transitory computer readable
storage medium may be a ROM, a RAM, a CD-ROM, a
magnetic tape, a floppy disc, an optical data storage device,
and the like.

[0233] FIG. 16 is a block diagram illustrating a network-
side device according to an embodiments of the disclosure.
The network-side device may include an access network
device and a core network device. Referring to FIG. 16, the
network-side device 1600 includes a processing component
1622, further including one or more processors, and memory
resources represented by a memory 1632 for storing instruc-
tions, such as application programs, executable by the
processing component 1622. The application program stored
in the memory 1632 may include one or more modules each
corresponding to a set of instructions. In addition, the
processing component 1622 is configured to execute instruc-
tions to execute any of the above method applied to the
network-side device, such as any of the methods illustrated
in FIGS. 7 to 11.

[0234] The network-side device 1600 may also include a
power component 1626 configured to perform power man-
agement of the network-side device 1600, a wired or wire-
less network interface 1650 configured to connect the net-
work-side device 1600 to a network, and an input/output
(I/O) interface 1658. The network-side device 1600 may
operate an operating system stored in the memory 1632,
such as a Windows Server™, a Mac OS X™, a Unix™, a
Linux™, a FreeBSD™ or the like.

[0235] Other embodiments of the present disclosure may
be available to those skilled in the art upon consideration of
the specification and practice of the present disclosure
herein. The present disclosure is intended to cover any
variations, uses, or adaptations of the present disclosure
following general principles of the present disclosure and
include the common general knowledge or conventional
technical means in the art without departing from the present
disclosure. The specification and examples can be shown as
illustrative only, and the true scope and spirit of the disclo-
sure are indicated by the following claims.

[0236] It should be understood that the present disclosure
is not limited to the precise constructions described above
and shown in the enclosed drawings, and various modifica-
tions and changes may be made without departing from the

Jul. 4, 2024

scope thereof. The scope of the present disclosure can be
limited only by the appended claims.

[0237] To achieve the above embodiments, embodiments
of the disclosure also provide a communication apparatus.
The communication apparatus may be a network-side
device, or may be a terminal device, or may be a chip, a chip
system or a processor that supports the network-side device
(including an access network device and a core network
device) to realize the above methods, or may be a chip, a
chip system, or a processor that supports the terminal device
to realize the above methods. The apparatus may be con-
figured to implement the method described in any of the
above method embodiments. For details, please refer to the
description in the above method embodiments.

[0238] The communication apparatus may include one or
more processors. The processor may be a general-purpose
processor or a special-purpose processor, etc., such as, a
baseband processor or a central processor. The baseband
processor may be configured to process communication
protocols and communication data. The central processor
may be configured to control the communication apparatus
(such as, a base station, a baseband chip, a terminal device,
a terminal device chip, DU or CU, etc.), to execute the
computer programs and process data in the computer pro-
grams.

[0239] Alternatively, the communication apparatus may
further include one or more memories having the computer
programs stored thereon. The processor is configured to
execute the computer program to cause the communication
apparatus to perform the method described in the above
method embodiments. Alternatively, the memory may also
have data stored thereon. The communication apparatus and
the memory may be set separately or integrated together.
[0240] Alternatively, the communication apparatus may
further include a transceiver and an antenna. The transceiver
may be called a transceiver unit, a transceiver, or a trans-
ceiver circuit, etc., for implementing a transceiver function.
The transceiver may include a receiver and a transmitter.
The receiver may be called a receiver or a receiving circuit,
etc., for implementing a receiving function. The transmitter
may be called a transmitter or a transmitting circuit, etc., for
implementing a transmitting function.

[0241] Alternatively, the communication apparatus may
further include one or more interface circuits. The interface
circuit is configured to receive code instructions and to
transmit the code instructions to the processor. The proces-
sor is configured to operate the code instructions to cause the
communication apparatus to perform the method described
in any of the above method embodiments.

[0242] In an implementation, the processor may include a
transceiver for implementing the receiving function and the
transmitting function. For example, the transceiver may be
a transceiver circuit, an interface, or an interface circuit. The
transceiver circuit, the interface or the interface circuit for
implementing the receiving function and the transceiver
circuit, the interface or the interface circuit for implementing
the transmitting function may be separated or integrated
together. The transceiver circuit, the interface or the inter-
face circuit may be configured to read and write codes/data,
or the transceiver circuit, the interface or the interface circuit
may be configured to transmit or transfer signals.

[0243] In an implementation, the processor may store a
computer program, and the computer program running on
the processor may cause the communication apparatus to
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perform the method described in any of the above method
embodiments. The computer program may be solidified in
the processor, in this case, the processor may be imple-
mented by hardware.

[0244] In an implementation, the communication appara-
tus may include a circuit. The circuit may implement a
sending, receiving or communicating function in the above
method embodiments. The processor and the transceiver
described in the disclosure may be implemented in an
integrated circuit (IC), an analog IC, a radio frequency
integrated circuit (RFIC), a mixed-signal IC, an application
specific integrated circuit (ASIC), a printed circuit board
(PCB), an electronic device, etc. The processor and the
transceiver may also be manufactured by various IC process
technologies, such as a complementary metal oxide semi-
conductor (CMOS), a nMetal-Oxide-Semiconductor
(NMOS), a positive channel metal oxide semiconductor
(PMOS), a bipolar junction transistor (BJT), a bipolar
CMOS (BiCMOS), silicon germanium (SiGe), gallium
arsenide (GaAs), etc.
[0245] The communication apparatus described in the
above embodiments may be a network-side device or a
terminal device, but the scope for the communication appa-
ratus described in the disclosure is not limited thereto. The
communication apparatus may be a stand-alone device or
may be a part of a larger device. For example, the commu-
nication apparatus may be:
[0246] (1) an independent integrated circuit IC, a chip,
a chip system or a subsystem;
[0247] (2) a set with one or more ICs, alternatively, the
set of ICs further including storage components for
storing data and computer programs;

[0248] (3) an ASIC, such as a modem;

[0249] (4) a module that may be embedded in another
device;

[0250] (5) a receiver, a terminal device, an intelligent

terminal device, a cellular phone, a wireless device, a
handset, a mobile unit, a vehicle-mounted device, a
network-side device, a cloud device, an artificial intel-
ligence device, etc.

[0251]

[0252] In the case that the communication apparatus is the
chip or the chip system, the chip may include a processor
and an interface. There may be one or more processors, and
multiple interfaces.

[0253] Alternatively, the chip further includes a memory
for storing necessary computer programs and data.

[0254] The skilled in the art may also understand that
various illustrative logical block and steps listed in embodi-
ments of this disclosure may be implemented by electronic
hardware, computer software, or a combination of both.
Whether such function is implemented by hardware or
software depends on a specific application and a design
requirement of the whole system. The skilled in the art may
employ various methods to implement the described func-
tions for each specific application, but the implementation
should not be understood as beyond the protection scope of
embodiments of the disclosure.

[0255] The disclosure also provides a readable storage
medium having instructions stored thereon. The instructions
are executed by a computer to implement the functions of
any of the above method embodiments.

(6) other devices and so on.

Jul. 4, 2024

[0256] The disclosure also provides a computer program
product. The computer program product is executed by a
computer to implement the functions of any of the above
method embodiments.

[0257] In the above embodiments, it may be implemented
in whole or in part in software, hardware, firmware or any
combination thereof. When implemented in software, it may
be fully or partially implemented in the form of the computer
program product. The computer program product includes
one or more computer programs. When the computer pro-
gram is loaded and executed on the computer, the flow or
function according to embodiments of the disclosure is
generated in whole or in part. The computer may be a
general-purpose computer, a special-purpose computer, a
computer network, or other programmable devices. The
computer program may be stored in the computer-readable
storage medium or transmitted from one computer-readable
storage medium to another. For example, the computer
program may be transmitted from a website, a computer, a
server or a data center to another website, computer or data
center in a wired (such as a coaxial cable, an optical fiber, a
digital subscriber line (DSL)) or wireless (such as infrared,
wireless, microwave, etc.). The computer-readable storage
medium may be any available medium that the computer
may store or a data storage device such as the server, the data
center and the like that includes one or more available media
integration. The usable medium may be a magnetic medium
(e.g., a floppy disk, a hard disk, or a magnetic tape), an
optical medium (e.g., a digital video disc (DVD)), or a
semiconductor medium (e.g., a solid state disk (SSD)) and
the like.

[0258] It may be understood by the skilled in the art that,
numerical numbers such as first, second and the like
involved in the disclosure are only for the convenience of
description, and are not used to limit the scope of embodi-
ments of this disclosure, but also indicate the order.

[0259] The term “at least one” in the disclosure may also
be described as one or more, and the term “multiple” may be
two, three, four or more, and the disclosure is not limited
thereto. In embodiments of the disclosure, for a technical
feature, features in the technical feature are distinguished by
the terms “first”, “second”, “third”, “A”, “B”, “C”, “D” and
the like. The features described by the terms “first”, “sec-
ond”, “third”, “A”, “B”, “C”, “D” and the like are in no order
or in no size order.

[0260] A correspondence illustrated in each table in the
disclosure may be configured or predefined. A value of
information in each table is only an example, and may be
configured as other value, which is not limited in the
disclosure. When a correspondence between a piece of
information and a parameter is configured, it is not necessary
that all the correspondences indicated in each table are
configured. For example, a correspondence illustrated by a
certain row may not be configured in the table in the
disclosure. For another example, an appropriate deformation
adjustment may be made based on the above table, such as
splitting, merging and the like. A name of the parameter
indicated by a heading in the above table may also be other
name that may be understood by the communication appa-
ratus. The value or representation of the parameter may also
be other value or representation that may be understood by
the communication apparatus. Other data structure may also
be employed when the above table is implemented, such as
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an array, a queue, a container, a stack, a linear table, a
pointer, a linked list, a tree, a graph, a structure, a class, a
heap, a hash table, etc.

[0261] Pre-definition in the disclosure may be understood
as definition, pre-definition, storage, pre-storage, pre-nego-
tiation, pre-configuration, curing, or pre-firing.

[0262] The skilled in the art may realize that units and
algorithm steps of various examples described in connection
with embodiments disclosed herein may be implemented in
electronic hardware, or a combination of computer software
and the electronic hardware. Whether these functions are
implemented in hardware or software depends on the spe-
cific application and design constraints of the technical
solution. Skilled people may implement the described func-
tions of each specific application by employing different
methods, but such implementation should not be considered
beyond the scope of the disclosure.

[0263] It may be clearly understood by the skilled in the
art that, for the convenience and conciseness of description,
specific working processes of the system, the apparatus and
the unit described above may refer to the corresponding
processes in the above method embodiments, which are not
be repeated here.

[0264] The above is only the specific implementation of
the disclosure, but the protection scope of the disclosure is
not limited to this. Any technical person familiar with the
technical field may easily think of changes or substitutions
within the technical scope disclosed in the disclosure, which
should be included in the protection scope of this disclosure.
Therefore, the protection scope of the disclosure should be
based on the protection scope of the claims.

1. A method for rejection of responding to a paging,
executed by a terminal device, comprising:

receiving a paging message sent by an access network

device; and

sending a service request message to the access network

device, wherein the service request message comprises
a paging reject response identifier.

2. The method of claim 1, wherein the paging reject
response identifier is configured to indicate a rejection of
responding to the paging message.

3. The method of claim 1, before sending the service
request message to the access network device, further com-
prising:

switching from a first radio resource control (RRC) state

to a second RRC state.

4. The method of claim 1, wherein the terminal device
receives the paging message in an RRC inactive state.

5. The method of claim 3, wherein the first RRC state is
an RRC inactive state, and the second RRC state is an RRC
connected state.

6. The method of claim 1, wherein the terminal device has
a first communication card and a second communication
card, and the terminal device receives the paging message by
employing the second communication card.

7. The method of claim 6, further comprising:

determining whether to make a rejection of responding to

the paging message based on a service state of the first
communication card and a paging reason, wherein the
paging reason is comprised in the paging message.

8. The method of claim 1, wherein the service request
message further comprises paging filtering information,
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wherein the paging filtering information is configured to
filter the paging message for the terminal device.

9. The method of claim 1, further comprising:

determining whether to make a rejection of responding to

the paging message based on a paging reason, wherein
the paging reason is comprised in the paging message.

10. A method for rejection of responding to a paging,
executed by an access network device, comprising:

sending a paging message to a terminal device; and

receiving a service request message sent by the terminal
device, wherein the service request message comprises
a paging reject response identifier.

11. The method of claim 10, wherein the paging reject
response identifier is configured to indicate a rejection of
responding to the paging message.

12. The method of claim 10, after sending the paging
message to the terminal device, further comprising:

controlling an RRC link for the terminal device to switch

from a first RRC state to a second RRC state.

13. The method of claim 12, wherein the first RRC state
is an RRC inactive state, and the second RRC state is an
RRC connected state.

14. The method of claim 10, wherein the service request
message further comprises paging filtering information, and
the method further comprises:

filtering the paging message for the terminal device based

on the paging filtering information.

15. The method of claim 10, further comprising:

sending the service request message to a core network

device.

16. A method for rejection of responding to a paging,
executed by a core network device, comprising:

receiving a service request message sent by an access

network device, wherein the service request message
comprises a paging reject response identifier.

17. The method of claim 16, wherein the paging reject
response identifier is configured to indicate a rejection of
responding to a paging message.

18. The method of claim 16, wherein the service request
message is generated when a terminal device makes a
rejection of responding to a paging message, the service
request message further comprises paging filtering informa-
tion, and the method further comprises:

filtering the paging message for the terminal device based

on the paging filtering information.

19. The method of claim 18, further comprising:

stopping paging the terminal device and discarding

cached downlink data based on the paging reject
response identifier.

20-22. (canceled)

23. A terminal device, comprising:

a transceiver;

a memory; and

a processor, connected to the transceiver and the memory

respectively, and configured to control the transceiver
to receive and transmit wireless signals and implement
the method for rejection of responding to the paging
according to claim 1 by executing computer-executable
instructions in the memory.

24-31. (canceled)



