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PAGING METHOD, NETWORK DEVICE AND TERMINAL
DEVICE

TECHNICAL FIELD

[0001] The embodiments of the present application relate to the field of communications,

and in particular, to a paging method, a network device, and a terminal device.

BACKGROUND

[0002] When a terminal device is in an idle state, if a core network device needs to
interact with the terminal device, the network side informs the terminal device by means of a
paging message. At this time, the UE can perform the subsequent response only if it detects
the paging message.

[0003] In a New Radio (NR) system, the demand for signaling overhead is high.

[0004] Therefore, how to reduce the signaling overhead in the paging process is becoming

an urgent problem to be solved.

SUMMARY

[0005] The application provides paging methods and devices, which can reduce signaling
overhead during a paging process.

[0006] In a first aspect, a paging method is provided, including:

[0007] determining a paging time of a first terminal device by using at least one first bit of
a first identifier of the first terminal device;

[0008] transmitting a paging message during the paging time;

[0009] where the paging message carries identifier information of the first terminal device,

and the identifier information is obtained based on at least one second bit, except the at least
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one first bit, of the first identifier of the first terminal device; or,

[0010] the identifier information is obtained based on a second identifier of the first
terminal device, where a length of the identifier information is shorter than the second
identifier of the first terminal device.

[0011] With reference to the first aspect, in a possible implementation of the first aspect,
the identifier information is calculated based on at least a part of bits of the second identifier
of the first terminal device.

[0012] With reference to the first aspect or the foregoing possible implementation, in
another possible implementation of the first aspect, the identifier information is equal to a part
of bits of the second identifier of the first terminal device.

[0013] With reference to the first aspect or any of the foregoing possible implementations,
in another possible implementation of the first aspect, the first identifier is an international
mobile subscriber identity IMSI and the identifier information is obtained based on at least
one second bit of the IMSI of the first terminal device.

[0014] With reference to the first aspect or any of the foregoing possible implementations,
in another possible implementation of the first aspect, the at least one first bit is a lowest bit of
the first identifier; and the at least one second bit is a lowest bit, except the at least one first
bit, of the first identifier.

[0015] With reference to the first aspect or any of the foregoing possible implementations,
in another possible implementation of the first aspect, the first identifier is an IMSI, and the
second identifier is a serving temporary mobile subscriber identity S-TMSI allocated by a
core network, and the identifier information is obtained based on the S-TMSI of the first
terminal device.

[0016] With reference to the first aspect or any of the foregoing possible implementations,
in another possible implementation of the first aspect, the method further includes:

[0017] receiving a first paging response which is transmitted by at least one terminal
device in response to the paging message, where the first paging response includes a first

identifier or a second identifier of the terminal device;
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[0018] determining, according to the first identifier or the second identifier of each
terminal device of the at least one terminal device, the first terminal device from the at least
one terminal device;

[0019] transmitting a first feedback message to the first terminal device and/or other
terminal devices except the first terminal device, where the first feedback message is used to
indicate whether the paging message is a paging of a receiving end of the first feedback
message.

[0020] With reference to the first aspect or any of the foregoing possible implementations,
in another possible implementation of the first aspect, the method further includes:

[0021] receiving first paging responses transmitted by multiple terminal devices in
response to the paging message;

[0022] transmitting a second feedback message to each terminal device of the multiple
terminal devices; where

[0023] when the identifier information is obtained based on the second bit, except the at
least one first bit, of the first identifier, the second feedback message carries other bits except
the first bit and the second bit of the first identifier; or

[0024] when the identifier information is obtained based on a part of bits of the second
identifier, the second feedback message carries the second identifier or other bits except the
part of the bits of the second identifier; or

[0025] when the identifier information is calculated based on all the bits of the second
identifier, the second feedback message carries the second identifier.

[0026] With reference to the first aspect or any of the foregoing possible implementations,
in another possible implementation of the first aspect, the method further includes:

[0027] receiving, a second paging response transmitted by at least one terminal device,
where the second paging response is used to indicate whether the paging message is a paging
of a transmitting end of the second paging response.

[0028] With reference to the first aspect or any of the foregoing possible implementations,

in another possible implementation of the first aspect, the transmitting a paging message
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during the paging time includes:

[0029] transmitting, during the paging time, the paging message by using multiple beams.

[0030] In a second aspect, a paging method is provided, including:

[0031] determining, by a terminal device, a paging time of the terminal device by using at
least one first bit of a first identifier of the terminal device;

[0032] receiving a paging message during the paging time;

[0033] transmitting a first paging response when the paging message carries identifier
information of the terminal device;

[0034] where the identifier information is obtained based on a second bit, except the at
least one first bit of the first identifier, or

[0035] the identifier information is obtained based on a second identifier of the first
terminal device, where a length of the identifier information is shorter than the second
identifier.

[0036] With reference with the second aspect, in a possible implementation of the second
aspect, the identifier information is calculated based on at least a part of bits of the second
identifier.

[0037] With reference to the second aspect or the foregoing possible implementation, in
another possible implementation of the second aspect, the identifier information is equal to a
part of bits of the second identifier.

[0038] With reference to the second aspect or any of the foregoing possible
implementations, in another possible implementation of the second aspect, the first identifier
is an international mobile subscriber identity IMSI and the identifier information is obtained
based on at least one second bit of the IMSI of the first terminal device.

[0039] With reference to the second aspect or any of the foregoing possible
implementations, in another possible implementation of the second aspect, the at least one
first bit is a lowest bit of the first identifier; and the at least one second bit is a lowest bit,
except the at least one first bit, of the first identifier.

[0040] With reference to the second aspect or any of the foregoing possible
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implementations, in another possible implementation of the second aspect, the first identifier
is an IMSI, and the second identifier is a serving temporary mobile subscriber identity,
S-TMSI allocated by a core network, and the identifier information is obtained based on the
S-TMSI of the first terminal device.

[0041] With reference to the second aspect or any of the foregoing possible
implementations, in another possible implementation of the second aspect, the first paging
response includes a first identifier or a second identifier of the terminal device.

[0042] With reference to the second aspect or any of the foregoing possible
implementations, in another possible implementation of the second aspect, the method further
includes:

[0043] receiving a first feedback message transmitted by a network device, where the first
feedback message is used to indicate that the paging message is a paging of the terminal
device, or is used to indicate that the paging message is not a paging of the terminal device.
[0044] With reference to the second aspect or any of the foregoing possible
implementations, in another possible implementation of the second aspect, the method further
includes:

[0045] receiving a second feedback message transmitted by a network device;

[0046] when the paging request carries the identifier information obtained based on the
second bit except the at least one first bit of the first identifier, transmitting a second paging
response to the network device according to whether the feedback message carries other bits
except the first bit and the second bit; or

[0047] when the paging message carries identifier information obtained based on a part of
bits of the second identifier, transmitting the second paging response to the network device
according to whether the feedback message carries the second identifier or other bits except
the part of the bits of the second identifier; or

[0048] when the paging message carries identifier information calculated based on all the
bits of the second identifier, transmitting the second paging response to the network device

according to whether the feedback message carries the second identifier.
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[0049] In a third aspect, a network device is provided for performing the first aspect or
any of the possible implementations of the first aspect described above. In particular, the
network side device includes functional modules for performing the method of the first aspect
or any of possible implementations the first aspect described above.

[0050] In a fourth aspect, a terminal device is provided for performing the method of
second aspect or any of the possible implementations of the second aspect described above. In
particular, the terminal device includes functional modules for performing the method of the
second aspect or any of possible implementations the second aspect described above.

[0051] In a fifth aspect, a network device is provided, including a processor, a memory,
and a transceiver. The processor, the memory, and the transceiver communicate with each
other through an internal connection path, transferring control and/or data signals, such that
the network device performs the method in the first aspect or any possible implementation of
the first aspect.

[0052] In a fifth aspect, a terminal device is provided, including a processor, a memory,
and a transceiver. The processor, the memory, and the transceiver communicate with each
other through an internal connection path, transferring control and/or data signals, such that
the terminal device performs the method in the second aspect or any possible implementation
of the second aspect.

[0053] In a seventh aspect, a computer readable medium for storing a computer program
is provided. The computer program includes instructions for performing the first aspect or any
of the possible implementations of the first aspect described above.

[0054] In an eighth aspect, a computer readable medium for storing a computer program
is provided. The computer program includes instructions for performing the second aspect or
any of the possible implementations of the second aspect described above.

[0055] In a ninth aspect, a computer program product including instructions is provided,
and when a computer runs the instructions of the computer program product, the computer
performs the method of configuring bandwidth in any of the first aspect or any of the possible

implementations of the first aspect. In particular, the computer program product can be run on
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the network device of the third or fifth aspect above.

[0056] In a tenth aspect, a computer program product including instructions is provided,
and when a computer runs the instructions of the computer program product, the computer
performs the method of configuring bandwidth in any of the first aspect or any of the possible
implementations of the first aspect. In particular, the computer program product can be run on
the terminal device of the fourth or sixth aspect above.

[0057] Therefore, in the embodiment of the present application, the identifier information
of the terminal device, which is carried in the paging message, may be a part of bits of the
identifier of the terminal device, or may be information that is obtained based on the identifier
bits of the terminal device and is shorter than the identifier. As the length of the carried

identifier information of the terminal device is short, the signaling overhead can be reduced.

DESCRIPTION OF DRAWINGS

[0058] FIG. 1 is a schematic diagram of a wireless communication system according to an
embodiment of the present application.

[0059] FIG. 2 is a schematic flowchart of a paging method according to an embodiment of
the present application.

[0060] FIG. 3 is a schematic flowchart of a paging method according to an embodiment of
the present application.

[0061] FIG. 4 is a schematic block diagram of a network device according to an
embodiment of the present application.

[0062] FIG. 5 is a schematic block diagram of a terminal device according to an
embodiment of the present application.

[0063] FIG. 6 is a schematic block diagram of a system on chip according to an
embodiment of the present application.

[0064] FIG. 7 is a schematic block diagram of a communication device according to an

embodiment of the present application.
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DESCRIPTION OF EMBODIMENTS

[0065] The technical solutions in the embodiments of the present application will be
clearly and completely described in the following with reference to the accompanying
drawings in the embodiments.

[0066] It should be understood that the technical solutions of the embodiments of the
present application can be applied to various communication systems, such as a global system
of mobile communication (GSM) system, a code division multiple access (CDMA) system, a
wideband code division multiple access (WCDMA) system, a general packet radio service
(GPRS), a long term evolution (LTE) system, an LTE frequency division duplex (FDD)
system, an LTE time division duplex (TDD), a universal mobile telecommunication system
(UMTS) or a worldwide interoperability for microwave access (WiMAX) communication
system, a 5G system, or a new radio (NR) system.

[0067] In the embodiments of the present application, the terminal device may include,
but is not limited to, a mobile station (MS), a mobile terminal, a mobile telephone, a user
equipment (UE), a handset, a portable equipment, a vehicle, etc. The terminal device can
communicate with one or more core networks via a radio access network (RAN), for example,
the terminal device may be a mobile phone (or known as the "cell" telephone), a computer
with wireless communication capabilities, etc. The terminal devices may further be a portable,
pocket-sized, handheld, computer build-in or in-vehicle mobile device.

[0068] The network device involved in the embodiments of the present application is an
apparatus deployed in a radio access network to provide a wireless communication function
for a terminal device. The network device may be a base station, and the base station may
include various forms of macro base station, micro base station, relay station, access point,
and the like. The names of devices with base station functionality may vary with the systems
applying different radio access technologies. For example, in an LTE network, the base station
is called evolved NodeB (eNB or eNodeB) while in the 3rd generation (3G) network, it is

called Node B.
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[0069] FIG. 1 is a schematic block diagram of a wireless communication system 100
according to an embodiment of the present application. As shown in FIG. 1, the system 100
may include a core network device 10, an access network device 20, and a terminal device 30.
[0070] When the terminal device 30 is in an idle state, if the core network device 10 needs
to interact with the terminal device 30, the core network device 10 performs paging on the
terminal device 30. If there are paging messages having a same paging time, then the paging
messages can be aggregated by the access network device 20 into one paging message. Such
paging message may carry a UE ID list, and the UE ID list may carry the identifier(s) (ID(s))
of one or more terminal devices. If the paging message received by the terminal device 30 has
a UE ID list, the UE can use its own UE ID to try to match a UE ID in the UE ID list in the
paging message, so as to determine whether it is being paged.

[0071] If the paging ID indicated in the paging message is a serving temporary mobile
subscriber identity S-TMSI allocated by the core network, it is indicated that the paging is a
normal service call; if the paging ID is the international mobile subscriber identification
number IMSI, it is indicated that the current paging is an abnormal call and is used for
network-side error recovery, and in this case the terminal device can restart an attach process.
[0072] In a discontinuous reception (DRX) cycle, the terminal device may first monitor a
physical downlink control channel (PDCCH) for a paging radio network temporary identity
(P-RNTI) only at a paging occasion (PO) on a corresponding paging frame (PF), and
currently the P-RNTTI uses a fixed value FFFE. If the P-RNTI is carried on the PDCCH, it is
indicated that there is a paging message carried on a corresponding physical downlink shared
channel (PDSCH). If there is a paging message carried on the corresponding PDSCH, the
terminal device then receives the paging message on the PDSCH according to a PDSCH
parameter indicated on the PDCCH. The paging message carried on the PDSCH includes
identifier information of a terminal device, where the identifier information of the terminal
device is used for the terminal device to determine whether the paging message carried on the
PDSCH includes its own paging message. If the terminal device fails to parse out the P-RNTI

on the PDCCH, it is no longer necessary for the terminal device to receive the PDSCH, and at
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this time the terminal device may enter sleep according to the DRX cycle. With this
mechanism, in a DRX cycle, the terminal device can receive the PDCCH only at the time
point when the PO appears, then receive the PDSCH as needed, and at other times the UE can
sleep to achieve the purpose of power saving.

[0073] In the New Ratio (NR), the demand for the signaling overhead is high. For
example, in the NR system, paging messages need to be transmitted by means of beams, and
each paging message needs to be transmitted repeatedly on the beams in different directions
so that the each paging message arrives at the terminal devices in different locations.
Accordingly, the paging message of the same size needs to be repeatedly transmitted multiple
times, thus enlarging the signaling overhead.

[0074] Therefore, the embodiment of the present application provides a solution that can
reduce the signaling overhead.

[0075] FIG. 2 illustrates a schematic flowchart of a paging method 200 according to an
embodiment of the present application. As shown in FIG. 2, the method 200 includes at least
some of the following.

[0076] In 210, a paging time of a first terminal device is determined by using at least one
first bit of a first identifier of the first terminal device.

[0077] Optionally, the paging time may include a paging moment and/or a paging frame.
The paging moment refers to a subframe (e.g., 1 ms) that may include a paging message, and
the paging frame may refer to a radio frame (e.g., 10 ms) that may include one or more paging
moments.

[0078] Optionally, the paging frame can be determined by Equation 1 below:

[0079] PF=SFN mod T= (T div N)*(UE_ID mod N) Equation 1

[0080] where SFN indicates a system frame number, the frame number where the terminal
device is located; T=min(Tc, Tue), where Tc and Tue respectively indicate the paging cycle
set by the core network and the wireless side; N: N=min(T, nB), nB is read from SIB2;
UE_ID is included in an S1 paging message, and is calculated by IMSI modulo 1024.

[0081] Optionally, the paging moment can be determined by Equation 2 below:

10
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[0082] i_s = floor(UE_ID/N) mod Ns Equation 2

[0083] where Ns = max(1, nB/T), with nB and T being obtained from SIB2. The UE_ID is
obtained from the S1 message, and N is calculated from the information in the SIB2.

[0084] Optionally, the first identifier may be an IMSI of the terminal device, and the
current paging may be a normal service call, or the current paging is an abnormal service call
which is used for error recovery on the network side.

[0085] Optionally, the first identifier may be an S-TMSI of the terminal device, and the
current paging may be used for a normal service call.

[0086] Optionally, the at least one first bit of the first identity may be at least one lowest
bit of the IMSI.

[0087] Optionally, the quantity of bits is optionally related to the value of N. Optionally,
the at least one lowest bit may be the last 10 bits of the IMSI.

[0088] In 220, a paging message is transmitted during the paging time; where the paging
message carries identifier information of the first terminal device, and the identifier
information is obtained based on at least one second bit, except the at least one first bit, of the
first identifier of the first terminal device, or,

[0089] the identifier information is obtained based on a second identifier of the first
terminal device, where a length of the identifier information is shorter than the second
identifier of the first terminal device.

[0090] Optionally, when multiple terminal devices need to be paged at a certain paging
time, a combined paging may be performed for the multiple devices, that is, the paging
message may carry a list of the identifier information of the multiple terminal devices. The
first terminal device may be any one of the multiple terminal devices.

[0091] Optionally, in the embodiment of the present application, the identifier information
is obtained based on at least one second bit, except the at least one first bit, of the first
identifier of the first terminal device.

[0092] Optionally, the at least one first bit is a lowest bit of the first identifier; and the at

least one second bit is a lowest bit, except the at least one first bit, of the first identifier.

11
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[0093] Optionally, the first identifier is an IMSI.

[0094] In an implementation, the identifier information is equal to the at least one second
bit.

[0095] For example, the first identifier is the IMSI, and the IMSI may include a Mobile
Country Code (MCC), a Mobile Network Code (MNC), and a Mobile Subscriber
Identification Number (MSIN), where the MCC may occupy 3 bits of decimal digits, the
MNC consists of 2 bits of decimal digits and is used to identify the mobile communication
network to which the mobile subscriber belongs, and the MSIN can be used to identify a
mobile subscriber in a mobile communication network and may include 10 bits of decimal
digits. The at least one first bit used to determine the paging time may be the last M bits of the
MSIN, and the at least one second bit used to generate the identifier information may be the S
lowest bits except the M bits in the MSIN, where the sum of S and N may be less than or
equal to 10.

[0096] In an implementation, the identifier information may be obtained by performing
calculation on the at least one second bit.

[0097] For example, the at least one first bit used to determine the paging time may be the
last M bits of the MSIN, and the S lowest bits except the M bits in the MSIN can be used to
calculate the identifier information, where the sum of S and N may be less than or equal to 10.
[0098] Optionally, the first identifier is an IMSI, and the second identifier is a serving
temporary mobile subscriber identity S-TMSI allocated by the core network, and the identifier
information is obtained based on the S-TMSI of the first terminal device.

[0099] Optionally, in an embodiment of the present application, the identifier information
is calculated based on a part of or all the bits of the second identifier of the first terminal
device.

[0100] For example, the second identifier may be an S-TMSI, and all the bits of the
S-TMSI may be used to calculate the identifier information, or a part of the bits of the
S-TMSI may be used to calculate the identifier information.

[0101] Optionally, in an embodiment of the present application, the identifier information

12
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of the first terminal is equal to a part of the bits of the second identifier of the first terminal
device.

[0102] Optionally, the identifier information of the first terminal device is equal to at least
one lowest bit or at least one highest bit of the second identifier.

[0103] For example, the second identifier may be an S-TMSI, and a part of bits of the
S-TMSI may be extracted as the identifier information of the first terminal device. For
example, S-TMSI is a bit, and the highest 8 bits may be used for paging.

[0104] Optionally, in an embodiment of the present application, the network device may
transmit a paging message to the terminal device by using multiple beams.

[0105] FIG. 3 is a schematic flowchart of a paging method 300 according to an
embodiment of the present application. As shown in FIG. 3, the method 300 includes at least
some of the following.

[0106] In 310, a terminal device determines a paging time of the terminal device by using
at least one first bit of a first identifier of the terminal device.

[0107] In 320, a paging message is received during the paging time.

[0108] A first paging response is transmitted when the paging message carries identifier
information of the terminal device.

[0109] The identifier information is obtained based on a second bit, except the at least one
first bit of the first identifier, or

[0110] the identifier information is obtained based on a second identifier of the first
terminal device, where a length of the identifier information is shorter than the second
identifier.

[0111] Optionally, the identifier information is calculated based on at least a part of bits of
the second identifier.

[0112] Optionally, the identifier information is equal to a part of bits of the second
identifier.

[0113] Optionally, the first identifier is an international mobile subscriber identity IMSI,

and the identifier information is obtained based on at least one second bit of the IMSI of the
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first terminal device.

[0114] Optionally, the at least one first bit is a lowest bit of the first identifier; and the at
least one second bit is a lowest bit, except the at least one first bit, of the first identifier.

[0115] Optionally, the first identifier is an IMSI, and the second identifier is a serving
temporary mobile subscriber identity S-TMSI allocated by the core network, and the identifier
information is obtained based on the S-TMSI of the first terminal device.

[0116] Optionally, in the embodiment of the present application, as for the manner in
which the terminal device determines the paging time and the identifier information of the
terminal device in the method 300, reference may be made to the description of the network
device, which will not be described herein again for brevity.

[0117] Therefore, in the embodiment of the present application, the identifier information
of the terminal device, which is carried in the paging message, may be a part of bits of the
identifier of the terminal device, or may be information that is obtained based on the identifier
bits of the terminal device and is shorter than the identifier. As the length of the carried
identifier information of the terminal device is short, the signaling overhead can be reduced.
[0118] Optionally, in an embodiment of the present application, in a Tracking Area (TA),
there may be multiple terminal devices matching one single piece of identifier information.
And in order to avoid the problem of paging errors, the present embodiment provides the
following solutions.

[0119] In a solution, if the terminal device matches its own identifier information in the
paging message, the first identifier or the second identifier of the terminal device may be
carried in the first paging response which is transmitted in response to the paging message.
[0120] For example, when the paging message is used for a normal service call, the
S-TMSI or IMSI may be carried in the first paging response.

[0121] For example, if the paging message is an abnormal call for recovery from errors on
the network side, the IMSI may be carried in the first paging response.

[0122] When receiving the first paging response transmitted by the at least one terminal

device, the network device may determine, according to the first identifier or the second
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identifier carried in the first paging response of each terminal device, the first terminal device
from the at least one terminal device, where if the first paging response carries the first
identifier or the second identifier that is equal to the first identifier or the second identifier of
the first terminal device, thus the transmitting end of the first paging response is taken as the
first terminal device, and a first feedback message is transmitted to the first terminal device
for indicating that the paging message is directed to the terminal device, or a first feedback
message is transmitted to other terminal devices except the first terminal device for indicating
that the paging message is not directed to the terminal devices.

[0123] In a case where it is agreed that the first feedback message is transmitted to the
target party of the paging message, if the terminal device receives the first feedback message,
the terminal device then considers that the paging message is directed to the terminal device
itself, and if the terminal device does not receive the first feedback message (for example, if it
is not received within a predetermined time), the terminal device then considers that the
paging message is not directed to the terminal device itself.

[0124] In a case where it is agreed that the first feedback message is transmitted to the
non-target party of the paging message, if the terminal device receives the first feedback
message, the terminal device then considers that the paging message is not directed to the
terminal device itself, and if the terminal device does not receive the first feedback message
(for example, if it is not received within a predetermined time), the terminal device then
considers that the paging message is directed to the terminal device itself.

[0125] In a case where it is agreed that the first feedback message is transmitted to each
terminal device that transmits the first paging response, the terminal device may determine
whether the paging message is directed to the terminal device itself according to the value of a
certain field in the first feedback message, for example, a value of 1 indicates that the paging
message is directed to the terminal device itself, and a value of O indicates that the paging
message is not directed to the terminal device itself.

[0126] In another solution, the first paging response message does not carry the first

identifier or the second identifier of the terminal device, and if the network device receives
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the first paging responses transmitted by multiple terminal devices in response to the paging
message, then the network device transmits a second feedback message to each of the
multiple terminal devices.

[0127] In an implementation, when the identifier information is obtained by using a
second bit, except the at least one first bit, of the first identifier of the terminal device to be
paged, the second feedback message carries other bits except the first bit and the second bit of
the first identifier based on the terminal device to be paged.

[0128] In another implementation, when the identifier information is obtained based on a
part of bits of the second identifier of the terminal device to be paged, the second feedback
message carries the second identifier or other bits except the part of the bits of the second
identifier of the terminal device to be paged.

[0129] In another implementation, when the identifier information is calculated based on
all bits of the second identifier of the terminal device to be paged, the second feedback
message carries the second identifier of the terminal device to be paged.

[0130] After receiving the second feedback message transmitted by the network device,
the terminal device may further determine, according to the content of the second feedback
message, whether the paging message is directed to the terminal device itself.

[0131] In an implementation, when the paging request carries the identifier information
obtained based on the second bit except the at least one first bit of the first identifier of the
terminal device itself, then it is determined whether terminal device itself is the paging target
according to whether the feedback message carries other bits except the first bit and the
second bit of the first identifier of the terminal device itself. For example, if the feedback
message carries other bits except the first bit and the second bit of the first identifier of the
terminal device itself, it can be determined that the terminal device itself is the paging target.
[0132] In another implementation, when the paging message carries the identifier
information obtained based on a part of bits of the second identifier of the terminal device
itself, it is determined whether the terminal device itself is the paging target according to

whether the feedback message carries the second identifier or other bits except the part of bits
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of the second identifier of the terminal device itself. For example, if the feedback message
carries the second identifier or other bits except the part of bits of the second identifier of the
terminal device itself, it can be determined that the terminal device itself is the paging target.
[0133] In another implementation, when the paging message carries the identifier
information calculated based on all bits of the second identifier of the terminal device itself, it
is determined whether the terminal device itself is the paging target according to whether the
feedback message carries the second identifier of the terminal device itself. For example, if
the feedback message carries the second identifier of the terminal device itself, it can be
determined that the terminal device itself is the paging target.

[0134] When the terminal device determines that itself is the paging target, it may
transmit a second paging response to the network device for indicating that the terminal
device is the paging target.

[0135] Optionally, when the terminal device determines that itself is not the paging target,
it may transmit a second paging response to the network device for indicating that the
terminal device is not the paging target.

[0136] Therefore, by means of the above two solutions, the problem of paging errors can
be avoided.

[0137] FIG. 4 is a schematic block diagram of a network device 400 according to an
embodiment. As shown in FIG. 4, the network device 400 includes a processing unit 410 and
a communicating unit 420.

[0138] The processing unit 410 is configured to determine a paging time of a first
terminal device by using at least one first bit of a first identifier of the first terminal device.
[0139] The communicating unit 420 is configured to transmit a paging message during the
paging time.

[0140] The paging message carries identifier information of the first terminal device. The
identifier information is obtained based on at least one second bit, except the at least one first
bit, of the first identifier of the first terminal device, or,

[0141] the identifier information is obtained based on a second identifier of the first
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terminal device, where a length of the identifier information is shorter than the second
identifier of the first terminal device.

[0142] Optionally, the identifier information is calculated based on at least a part of bits of
the second identifier of the first terminal device.

[0143] Optionally, the identifier information is equal to a part of bits of the second
identifier of the first terminal device.

[0144] Optionally, the first identifier is an IMSI, and the identifier information is obtained
based on at least one second bit of the IMSI of the first terminal device.

[0145] Optionally, the at least one first bit is a lowest bit of the first identifier; and the at
least one second bit is a lowest bit, except the at least one first bit, of the first identifier.

[0146] Optionally, the first identifier is an IMSI, and the second identifier is an S-TMSI,
and the identifier information is obtained based on the S-TMSI of the first terminal device.
[0147] Optionally, the communication unit 420 is further configured to: receive a first
paging response which is transmitted by at least one terminal device in response to the paging
message, where the first paging response includes a first identifier or a second identifier of the
terminal device;

[0148] the processing unit 410 is further configured to: determine, according to the first
identifier or the second identifier of the each terminal device of the at least one terminal
device, the first terminal device from the at least one terminal device; and

[0149] the communication unit 420 is further configured to: transmit a first feedback
message to the first terminal device and/or other terminal devices except the first terminal
device, where the first feedback message is used to indicate whether the paging message is a
paging of a receiving end of the first feedback message.

[0150] Optionally, the communicating unit 420 is further configured to:

[0151] receive first paging responses which are transmitted by multiple terminal devices
in response to the paging message;

[0152] transmit a second feedback message to each terminal device of the multiple

terminal devices; where
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[0153] when the identifier information is obtained based on the second bit, except the at
least one first bit, of the first identifier, the second feedback message carries other bits except
the first bit and the second bit of the first identifier; or

[0154] when the identifier information is obtained based on a part of bits of the second
identifier, the second feedback message carries the second identifier or other bits except the
part of bits of the second identifier; or

[0155] when the identifier information is calculated based on all bits of the second
identifier, the second feedback message carries the second identifier.

[0156] Optionally, the communicating unit 420 is further configured to:

[0157] receive, a second paging response transmitted by at least one terminal device,
where the second paging response is used to indicate whether the paging message is a paging
of a transmitting end of the second paging response.

[0158] Optionally, the communicating unit 420 is further configured to:

[0159] transmit, during the paging time, the paging message by using multiple beams.
[0160] The network device 400 according to the embodiment of the present application
may implement the operations performed by the network device in the method of the
embodiment of the present application. For brevity, details are not described herein again.
[0161] FIG. 5 is a schematic block diagram of a terminal device 500 according to an
embodiment of the present application. As shown in FIG. 5, the terminal device 500 includes
a processing unit 510 and a communicating unit 520.

[0162] The processing unit 510 is configured to determine a paging time of the terminal
device by using at least one first bit of a first identifier of the terminal device.

[0163] The communicating unit 520 is configured to: receive a paging message during the
paging time; and transmit a first paging response when the paging message carries identifier
information of the terminal device.

[0164] The identifier information is obtained based on a second bit, except the at least one
first bit of the first identifier, or

[0165] the identifier information is obtained based on a second identifier of the first
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terminal device, where the length of the identifier information is shorter than the second
identifier.

[0166] Optionally, the identifier information is calculated based on at least a part of bits of
the second identifier.

[0167] Optionally, the identifier information is equal to a part of bits of the second
identifier.

[0168] Optionally, the first identifier is an international mobile subscriber identity IMSI,
and the identifier information is obtained based on at least one second bit of the IMSI of the
first terminal device.

[0169] Optionally, the at least one first bit is a lowest bit of the first identifier; and the at
least one second bit is a lowest bit, except the at least one first bit, of the first identifier.

[0170] Optionally, the first identifier is an IMSI, and the second identifier is a serving
temporary mobile subscriber identity S-TMSI allocated by the core network, and the identifier
information is obtained based on the S-TMSI of the first terminal device.

[0171] Optionally, the first paging response includes a first identifier or a second identifier
of the terminal device.

[0172] Optionally, the communicating unit 510 is further configured to:

[0173] receive a first feedback message transmitted by a network device, where the first
feedback message is used to indicate that the paging message is a paging of the terminal
device, or is used to indicate that the paging message is not a paging of the terminal device.
[0174] Optionally, the communicating unit 510 is further configured to:

[0175] receive a second feedback message transmitted by a network device;

[0176] when the paging request carries the identifier information obtained based on the
second bit except the at least one first bit of the first identifier, transmit a second paging
response to the network device according to whether the feedback message carries other bits
except the first bit and the second bit; or

[0177] when the paging message carries identifier information obtained based on a part of

bits of the second identifier, transmit the second paging response to the network device
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according to whether the feedback message carries the second identifier or other bits except
the part of bits of the second identifier; or

[0178] when the paging message carries identifier information calculated based on all bits
of the second identifier, transmit the second paging response to the network device according
to whether the feedback message carries the second identifier.

[0179] The terminal device 500 according to the embodiment of the present application
may implement the operations performed by the terminal device in the method of the
embodiment of the present application. For brevity, details are not described herein again.
[0180] FIG. 6 is a schematic structural diagram of a system on chip 600 according to an
embodiment of the present application. The system on chip 600 of FIG. 6 includes an input
interface 601, an output interface 602, the processor 603 and memory 604 can be connected
by an internal communication connection line. The processor 603 is configured to execute
code in the memory 604.

[0181] Optionally, when the code is executed, the processor 603 implements a method
performed by a network device in a method embodiment. For brevity, details are not
described herein again.

[0182] Optionally, when the code is executed, the processor 603 implements a method
performed by a terminal device in a method embodiment. For brevity, details are not
described herein again.

[0183] FIG. 7 is a schematic block diagram of a communication device 700 according to
an embodiment of the present application. As shown in FIG. 7, the communication device 700
includes a processor 710 and a memory 720, where the memory 720 can store program code,
and the processor 710 can execute the program code stored in the memory 720.

[0184] Optionally, as shown in FIG. 7, the communication device 700 can include a
transceiver 730 that can be controlled by the processor 710 to perform external
communication.

[0185] Optionally, the processor 710 can call the program code stored in the memory 720

to perform the corresponding operations of the network device in the method embodiment.
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For brevity, details are not described herein again.

[0186] Optionally, the processor 710 can call the program code stored in the memory 720
to perform the corresponding operations of the terminal device in the method embodiment.
For brevity, details are not described herein again.

[0187] It should be understood that the processor of the embodiment of the present
application may be an integrated circuit chip with signal processing capability. In the
implementation process, each step of the foregoing method embodiments may be completed
by an integrated logic circuit of hardware in a processor or an instruction in a form of
software. The processor may be a general-purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a Field Programmable Gate Array (FPGA),
or other programmable logic devices, discrete gates or transistor logic devices, discrete
hardware components. The methods, steps, and logical block diagrams disclosed in the
embodiments of the present application can be implemented or executed. The general purpose
processor may be a microprocessor or any conventional processor or the like. The steps of the
method disclosed in the embodiments of the present application may be directly implemented
by the hardware decoding processor, or may be performed by a combination of hardware and
software modules in the decoding processor. The software module can be located in a
conventional storage medium such as random access memory, flash memory, read only
memory, programmable read only memory or electrically erasable programmable memory,
registers, and the like. The storage medium is located in the memory, and the processor reads
information from the memory, and completes the steps of an above method with a
combination of its hardware.

[0188] It is to be understood that the memory in the embodiments of the present
application may be a volatile memory or a non-volatile memory, or may include both the
volatile and the non-volatile memory. The non-volatile memory may be a read-only memory
(ROM), a programmable read only memory (PROM), an erasable PROM, (EPROM), or an
electrically EPROM (EEPROM) or a flash memory. The volatile memory can be a random

access memory (RAM) that serves as an external cache. By way of illustration rather than
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limitation, many forms of RAM can be used, such as static random access memory (SRAM),
dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data rate SDRAM (DDR
SDRAM), Enhanced SDRAM (ESDRAM), synchlink DRAM (SLDRAM) and direct Rambus
RAM (DR RAM). It should be noted that the memories of the systems and methods described
herein are intended to include, without being limited to, these and any other suitable types of
memory.

[0189] The embodiment of the present application further provides a computer program
product including instructions, when a computer runs the instructions of the computer
program product, the computer executes the method for configuring the bandwidth of the
foregoing method embodiments. Specifically, the computer program product can be run on
the network device and the terminal device.

[0190] Those of ordinary skill in the art will appreciate that the elements and algorithm
steps of the various examples described with reference to the embodiments disclosed herein
can be implemented in electronic hardware or a combination of computer software and
electronic hardware. Whether these functions are performed in hardware or software depends
on the specific application and design constraints of the technical solution. A person skilled in
the art can use different methods to implement the described functions for each particular
application, but such implementation should not be considered to be beyond the scope of the
present application.

[0191] A person skilled in the art can clearly understand that for the convenience and
brevity of the description, for the specific working process of the system, the device and the
unit described above, reference can be made to the corresponding process in the foregoing
method embodiment, and details are not described herein again.

[0192] In the several embodiments provided by the present application, it should be
understood that the disclosed system, apparatuses, and methods may be implemented in other
manners. For example, the apparatus embodiments described above are merely illustrative.
For example, the division of the units is only a logical function division. In actual

implementation, there may be other division manners, for example, multiple units or
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components may be combined or may be integrated into another system, or some features
may be ignored or not executed. In addition, the mutual coupling, direct coupling or
communication connection shown or discussed may be an indirect coupling or
communication connection through some interfaces, apparatuses or units, and may be in an
electrical, mechanical or other form.

[0193] The units described as separate components may or may not be physically
separated, and the components displayed as units may or may not be physical units, that is,
the components may be located in one place, or may be distributed to multiple network units.
Some or all of the units may be selected according to actual needs to achieve the purpose of
the solution of the embodiment.

[0194] In addition, the respective functional units in each embodiment of the present
application may be integrated into one processing unit, or each unit may exist physically
separately, or two or more units may be integrated into one unit.

[0195] The functions may be stored in a computer readable storage medium if
implemented in the form of a software functional unit and sold or used as a standalone
product. Based on such understanding, the technical solution may be embodied in the form of
a software product essentially, or the part that contributes to the prior art or a part of the
technical solution may be embodied in the form of a software product, where the computer
software product is stored in a storage medium and includes several instructions to cause a
computer device (which may be a personal computer, server, or network device, etc.) to
perform all or part of the steps of the methods described in various embodiments of the
present application. The foregoing storage medium includes: a USB flash drive, a mobile hard
disk, a read-only memory (ROM), a random access memory (RAM), a magnetic disk, an
optical disk, or the like, which can store program code.

[0196] The foregoing is only a specific embodiment of the present application, and the
scope of protection of the present application is not limited thereto, and any person skilled in
the art can easily think of changes or substitutions within the technical scope disclosed in the

present application. And the changes and substitutions should be covered by the scope of
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CLAIMS

1. A paging method, comprising:

determining a paging time of a first terminal device by using at least one first bit of a
first identifier of the first terminal device;

transmitting a paging message during the paging time;

wherein the paging message carries identifier information of the first terminal device,
and the identifier information is obtained based on at least one second bit, except the at least
one first bit, of the first identifier of the first terminal device; or,

the identifier information is obtained based on a second identifier of the first terminal
device, wherein a length of the identifier information is shorter than the second identifier of
the first terminal device.

2. The method according to claim 1, wherein the identifier information is calculated
based on at least a part of bits of the second identifier of the first terminal device.

3. The method according to claim 1, wherein the identifier information is equal to a part
of bits of the second identifier of the first terminal device.

4. The method according to any one of claims 1-3, wherein the first identifier is an
international mobile subscriber identity IMSI and the identifier information is obtained based
on at least one second bit of the IMSI of the first terminal device.

5. The method according to claim 4, wherein the at least one first bit is a lowest bit of the
first identifier; and the at least one second bit is a lowest bit, except the at least one first bit, of
the first identifier.

6. The method according to any one of claims 1-3, wherein the first identifier is an IMSI,
and the second identifier is a serving temporary mobile subscriber identity S-TMSI allocated
by a core network, and the identifier information is obtained based on the S-TMSI of the first
terminal device.

7. The method according to any one of claims 1-6, wherein the method further

comprises:
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receiving a first paging response which is transmitted by at least one terminal device in
response to the paging message, wherein the first paging response comprises a first identifier
or a second identifier of the terminal device;

determining, according to the first identifier or the second identifier of each terminal
device of the at least one terminal device, the first terminal device from the at least one
terminal device; and

transmitting a first feedback message to the first terminal device and/or other terminal
devices except the first terminal device, wherein the first feedback message is used to indicate
whether the paging message is a paging of a receiving end of the first feedback message.

8. The method according to any one of claims 1-6, wherein the method further
comprises:

receiving first paging responses transmitted by multiple terminal devices in response to
the paging message;

transmitting a second feedback message to each terminal device of the multiple terminal
devices; wherein

when the identifier information is obtained based on the second bit, except the at least
one first bit, of the first identifier, the second feedback message carries other bits except the
first bit and the second bit of the first identifier; or

when the identifier information is obtained based on a part of bits of the second identifier,
the second feedback message carries the second identifier or other bits except the part of the
bits of the second identifier; or

when the identifier information is calculated based on all the bits of the second identifier,
the second feedback message carries the second identifier.

9. The method according claim 8, wherein the method further comprises:

receiving, a second paging response transmitted by at least one terminal device, wherein
the second paging response is used to indicate whether the paging message is a paging of a
transmitting end of the second paging response.

10. The method according to any one of claims 1-9, wherein transmitting a paging
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message during the paging time comprises:

transmitting, during the paging time, the paging message by using multiple beams.

11. A paging method, comprising:

determining, by a terminal device, a paging time of the terminal device by using at least
one first bit of a first identifier of the terminal device;

receiving a paging message during the paging time;

transmitting a first paging response when the paging message carries identifier
information of the terminal device;

wherein the identifier information is obtained based on a second bit, except the at least
one first bit of the first identifier, or

the identifier information is obtained based on a second identifier of the first terminal
device, wherein a length of the identifier information is shorter than the second identifier.

12. The method according to claim 11, wherein the identifier information is calculated
based on at least a part of bits of the second identifier.

13. The method according to claim 11, wherein the identifier information is equal to a
part of bits of the second identifier.

14. The method according to any one of claims 11-13, wherein the first identifier is an
international mobile subscriber identity IMSI and the identifier information is obtained based
on at least one second bit of the IMSI of the first terminal device.

15. The method according to claim 14, wherein the at least one first bit is a lowest bit of
the first identifier; and the at least one second bit is a lowest bit, except the at least one first
bit, of the first identifier.

16. The method according to any one of claims 11-13, wherein the first identifier is an
IMSI, and the second identifier is a serving temporary mobile subscriber identity S-TMSI
allocated by a core network, and the identifier information is obtained based on the S-TMSI
of the first terminal device.

17. The method according to any one of claims 11-16, wherein the first paging response

comprises a first identifier or a second identifier of the terminal device.
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18. The method according claim 17, wherein the method further comprises:

receiving a first feedback message transmitted by the network device, wherein the first
feedback message is used to indicate that the paging message is a paging of the terminal
device, or is used to indicate that the paging message is not a paging of the terminal device.

19. The method according to any one of claims 11-16, wherein the method further
comprises:

receiving a second feedback message transmitted by the network device;

when the paging request carries the identifier information obtained based on the second
bit except the at least one first bit of the first identifier, transmitting a second paging response
to the network device according to whether the feedback message carries other bits except the
first bit and the second bit; or

when the paging message carries identifier information obtained based on a part of bits
of the second identifier, transmitting the second paging response to the network device
according to whether the feedback message carries the second identifier or other bits except
the part of the bits of the second identifier; or

when the paging message carries identifier information calculated based on all bits of the
second identifier, transmitting the second paging response to the network device according to
whether the feedback message carries the second identifier.

20. A network device, comprising: a processing unit and a communicating unit; wherein

the processing unit is configured to determine a paging time of a first terminal device by
using at least one first bit of a first identifier of the first terminal device;

the communicating unit is configured to transmit a paging message during the paging
time;

wherein the paging message carries identifier information of the first terminal device,
and the identifier information is obtained based on at least one second bit, except the at least
one first bit, of the first identifier of the first terminal device; or,

the identifier information is obtained based on a second identifier of the first terminal

device, wherein a length of the identifier information is shorter than the second identifier of
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the first terminal device.

21. The network device according to claim 20, wherein the identifier information is
calculated based on at least a part of bits of the second identifier of the first terminal device.

22. The network device according to claim 20, wherein the identifier information is equal
to a part of bits of the second identifier of the first terminal device.

23. The network device according to any one of claims 20-22, wherein the first identifier
is an international mobile subscriber identity IMSI and the identifier information is obtained
based on at least one second bit of the IMSI of the first terminal device.

24. The network device according to claim 23, wherein the at least one first bit is a
lowest bit of the first identifier; and the at least one second bit is a lowest bit, except the at
least one first bit, of the first identifier.

25. The network device according to any one of claims 20-22, wherein the first identifier
is an IMSI, and the second identifier is a serving temporary mobile subscriber identity
S-TMSI allocated by a core network, and the identifier information is obtained based on the
S-TMSI of the first terminal device.

26. The network device according to any one of claims 20-25, wherein

the communication unit is further configured to: receive a first paging response which is
transmitted by at least one terminal device in response to the paging message, wherein the
first paging response comprises a first identifier or a second identifier of the terminal device;

the processing unit is further configured to determine, according to the first identifier or
the second identifier of each terminal device of the at least one terminal device, the first
terminal device from the at least one terminal device;

the communication unit is further configured to transmit a first feedback message to the
first terminal device and/or other terminal devices except the first terminal device, wherein
the first feedback message is used to indicate whether the paging message is a paging of a
receiving end of the first feedback message.

27. The network device according to any one of claims 20-25, wherein the

communicating unit is further configured to:
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receive first paging responses transmitted by multiple terminal devices in response to the
paging message; and

transmit a second feedback message to each terminal device of the multiple terminal
devices; wherein

when the identifier information is obtained based on the second bit, except the at least
one first bit, of the first identifier, the second feedback message carries other bits except the
first bit and the second bit of the first identifier; or

when the identifier information is obtained based on a part of bits of the second identifier,
the second feedback message carries the second identifier or other bits except the part of the
bits of the second identifier; or

when the identifier information is calculated based on all the bits of the second identifier,
the second feedback message carries the second identifier.

28. The network device according to claim 27, wherein the communicating unit is further
configured to

receive, a second paging response transmitted by at least one terminal device, wherein
the second paging response is used to indicate whether the paging message is a paging of a
transmitting end of the second paging response.

29. The network device according to any one of claims 20-28, wherein the
communicating unit is further configured to

transmit, during the paging time, the paging message by using multiple beams.

30. A terminal device, comprising: a processing unit and a communicating unit; wherein

the processing unit is configured to determine a paging time of the terminal device by
using at least one first bit of a first identifier of the terminal device;

the communicating unit is configured to: receive a paging message during the paging
time; and transmit a first paging response when the paging message carries identifier
information of the terminal device;

wherein the identifier information is obtained based on a second bit, except the at least

one first bit of the first identifier, or

31



10

15

20

25

the identifier information is obtained based on a second identifier of the first terminal
device, wherein a length of the identifier information is shorter than the second identifier.

31. The terminal device according to claim 30, wherein the identifier information is
calculated based on at least a part of bits of the second identifier.

32. The terminal device according to claim 30, wherein the identifier information is
equal to a part of bits of the second identifier.

33. The terminal device according to any one of claims 30-32, wherein the first identifier
is an international mobile subscriber identity IMSI and the identifier information is obtained
based on at least one second bit of the IMSI of the first terminal device.

34. The terminal device according to claim 33, wherein the at least one first bit is a
lowest bit of the first identifier; and the at least one second bit is a lowest bit, except the at
least one first bit, of the first identifier.

35. The terminal device according to any one of claims 30-32, wherein the first identifier
is an IMSI, and the second identifier is a serving temporary mobile subscriber identity
S-TMSI allocated by a core network, and the identifier information is obtained based on the
S-TMSI of the first terminal device.

36. The terminal device according to any one of claims 30-35, wherein the first paging
response comprises a first identifier or a second identifier of the terminal device.

37. The terminal device according to claim 36, wherein the communicating unit is further
configured to

receive a first feedback message transmitted by the network device, wherein the first
feedback message is used to indicate that the paging message is a paging of the terminal
device, or is used to indicate that the paging message is not a paging of the terminal device.

38. The terminal device according to any one of claims 30-35, wherein the
communicating unit is further configured to:

receive a second feedback message transmitted by the network device;

when the paging request carries the identifier information obtained based on the second

bit except the at least one first bit of the first identifier, transmit a second paging response to
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the network device according to whether the feedback message carries other bits except the
first bit and the second bit; or

when the paging message carries identifier information obtained based on a part of bits
of the second identifier, transmit the second paging response to the network device according
to whether the feedback message carries the second identifier or other bits except the part of
the bits of the second identifier; or

when the paging message carries identifier information calculated based on all the bits of
the second identifier, transmit the second paging response to the network device according to

whether the feedback message carries the second identifier.
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