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(54) METHOD FOR SENDING DOWNLINK DATA, NETWORK DEVICE AND USER PLANE DEVICE

(57) The present invention discloses a downlink data
sending method, to reduce power consumption of a ter-
minal device. The method includes: receiving, by a first
network device, a first message sent by a terminal device,
where the first message carries identification information
of the terminal device; determining, by the first network

device based on the identification information, that a net-
work side has buffered downlink data for the terminal
device; obtaining, by the first network device, the down-
link data; and sending, by the first network device, the
downlink data to the terminal device.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the communi-
cations field, and more specifically, relates to a downlink
data sending method, a network device, and a user plane
device.

BACKGROUND

[0002] Machine type communication (Machine Type
Communication, MTC) is machine-to-machine (Machine
to Machine) communication performed on a cellular net-
work to transmit data. Different from a user of a conven-
tional mobile phone, a terminal for machine type com-
munication is usually a sensing device of various types
of information. A common feature of this type of device
is that the device is small in size and needs to be powered
by a battery of the device to periodically report collected
data. Because devices of this type are usually deployed
in a large scale with high density, it is difficult to reclaim
and recharge the devices. Therefore, performance and
lifespans of the devices of this type are directly limited
by batteries of the devices. How to reduce energy con-
sumption and prolong a lifespan of a machine-type ter-
minal device is a problem that needs to be urgently re-
solved in a future communications network (for example,
5G).
[0003] In the prior art, a network side transmits down-
link data to a machine-type terminal device through pag-
ing and user plane buffering. To be specific, when down-
link data for a terminal device arrives at a user plane
device of the network side, the downlink data is first buff-
ered in the user plane device. In addition, the user plane
device triggers the control plane device of the network
side to initiate a paging procedure for the terminal device.
After the terminal device accesses the network, the user
plane device sends the buffered data to the terminal de-
vice. The network side initiates a paging procedure for
the terminal device, to request the terminal device to per-
form a tracking area update (Tracking Area updating,
TAU) procedure or a periodic TAU procedure, so as to
ensure reachability of the terminal device.
[0004] However, when the terminal device performs
the TAU procedure or the periodic TAU procedure, power
consumption of the terminal device is increased.

SUMMARY

[0005] This application provides a downlink data send-
ing method, a network device, a user plane device, to
reduce power consumption of a terminal device.
[0006] According to a first aspect, this application pro-
vides a downlink data sending method, and the method
includes: receiving, by a first network device, a first mes-
sage sent by a terminal device, where the first message
carries identification information of the terminal device;

determining, by the first network device based on the
identification information, that a network side has buff-
ered downlink data for the terminal device; obtaining, by
the first network device, the downlink data; and sending,
by the first network device, the downlink data to the ter-
minal device.
[0007] It should be noted that the first network device
in this embodiment of the present invention is a control
plane device. For example, the first network device may
be a control plane entity (Control Plane Entity, CPE). The
CPE may be a physical network element, for example, a
mobility management entity (Mobility Management Enti-
ty, MME) or a serving GPRS support node (Serving
GPRS Support Node, SGSN). The CPE may alternatively
be a virtual machine, a software program package, or
the like. This is not specially limited in this embodiment
of the present invention.
[0008] In addition, the first network device sends the
buffered downlink data to the terminal device by using
control plane signaling.
[0009] In a possible implementation, the identification
information is a temporary identity of the terminal device,
the temporary identity includes a device identity of a sec-
ond network device, and the obtaining, by the first net-
work device, the downlink data includes: sending, by the
first network device, a context request message to the
second network device based on the device identity; re-
ceiving, by the first network device, a response message
that is for the context request message and that is sent
by the second network device, where the response mes-
sage carries the downlink data; and obtaining, by the first
network device, the downlink data from the response
message.
[0010] Similarly, the second network device in this em-
bodiment of the present invention is a control plane de-
vice. For example, the second network device may be a
CPE. Similarly, the CPE may be an MME, an SGSN, a
virtual machine, a software program package, or the like.
[0011] In a possible implementation, the identification
information is a temporary identity of the terminal device,
the temporary identity includes a device identity of a sec-
ond network device, the downlink data is buffered in a
user plane device shared by the first network device and
the second network device, and the obtaining, by the first
network device, the downlink data includes: sending, by
the first network device, a context request message to
the second network device based on the device identity;
receiving, by the first network device, a response mes-
sage that is for the context request message and that is
sent by the second network device, where the response
message carries first indication information, and the first
indication information is used to indicate that the network
side has the buffered downlink data for the terminal de-
vice; and obtaining, by the first network device based on
the first indication information, the downlink data from
the user plane device shared by the first network device
and the second network device.
[0012] The user plane device herein may be a physical
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network element, for example, a serving gateway (Serv-
ing GateWay, S-GW) or a packet data network (Packet
Data Network, PDN) gateway (PDN GateWay, P-GW).
Alternatively, the user plane device may be a virtual ma-
chine, a software program package, or the like. This is
not specially limited in this embodiment of the present
invention.
[0013] It should be understood that in embodiments of
the present invention, the temporary identity of the ter-
minal device has a plurality of forms. For example, the
temporary identity may be a globally unique temporary
identity (Globally Unique Temporary UE Identity, GUTI),
an Internet Protocol (Internet Protocol, IP) address of UE,
or a cell radio network temporary identity (Cell Radio Net-
work Temporary identity, C-RNTI).
[0014] In a possible implementation, the identification
information is a permanent identity of the terminal device,
and the obtaining, by the first network device, the down-
link data includes: sending, by the first network device,
a location update request message to a subscriber data
management; receiving, by the first network device, sec-
ond indication information and a device identity that are
sent by the subscriber data management, where the sec-
ond indication information is used to indicate that a sec-
ond network device identified by the device identity has
the buffered downlink data for the terminal device; and
obtaining, by the first network device, the downlink data
from the second network device based on the device
identity.
[0015] It should be understood that the permanent
identity of the terminal device has a plurality of forms.
For example, the permanent identity may be an interna-
tional mobile subscriber identity (International Mobile
Subscriber Identity, IMSI) or an international mobile
equipment identity (International Mobile Equipment Iden-
tity, IMEI). This is not limited in this embodiment of the
present invention.
[0016] It should be understood that the subscriber data
management (Subscriber Data Management, SDM) is a
network function entity that provides subscription data
for UE, for example, a home subscriber server (Home
Subscriber Server, HSS) in an evolved packet core
(Evolved Packet Core, EPC).
[0017] Optionally, in an embodiment, before the re-
ceiving, by a first network device, a first message sent
by a terminal device, the method further includes: receiv-
ing, by the first network device, the downlink data sent
by a first user plane device, where the first user plane
device is a user plane device exclusive to the first network
device; and buffering, by the first network device, the
downlink data when the first network device determines
that the terminal device is currently unreachable.
[0018] According to a second aspect, this application
provides a downlink data sending method, and the meth-
od includes: receiving, by a second network device, a
context request message sent by a first network device,
where the context request message carries identification
information of a terminal device, and the identification

information carries a device identity of the second net-
work device; and sending, by the second network device,
a response message for the context request message to
the first network device, where the response message is
used by the first network device to obtain the downlink
data.
[0019] In this embodiment of the present invention, the
first network device and the second network device each
are a control plane device. .
[0020] It should be noted that the first network device
in this embodiment of the present invention is a control
plane device of a current core network during movement
of UE, and the second network device is a control plane
device of an original core network.
[0021] In a possible implementation, the downlink data
is buffered in the second network device, and the re-
sponse message carries the downlink data, so that the
first network device obtains the downlink data from the
response message.
[0022] In a possible implementation, the downlink data
is buffered in a user plane device of the second network
device, and before the sending, by the second network
device, a response message to the first network device,
the method further includes: obtaining, by the second
network device, the downlink data from the user plane
device.
[0023] In a possible implementation, the response
message carries first indication information, and the first
indication information is used to indicate that the downlink
data is buffered in a user plane device shared by the first
network device and the second network device, so that
the first network device obtains, based on the first indi-
cation information, the downlink data from the user plane
device shared by the first network device and the second
network device, and sends the downlink data to the ter-
minal device.
[0024] In a possible implementation, the method fur-
ther includes: receiving, by the second network device,
a registration request of the terminal device, where the
registration request is used by the terminal device to re-
quest to register with a core network to which the second
network device belongs, and the registration request car-
ries type information of the terminal device and/or a serv-
ice type requested by the terminal device; generating, by
the second network device, a buffer policy based on the
type information of the terminal device and/or the service
type requested by the terminal device; and when the sec-
ond network device receives the downlink data for the
terminal device, buffering, by the second network device,
the downlink data according to the buffer policy.
[0025] According to a third aspect, this application pro-
vides a downlink data sending method, and the method
includes: receiving, by a first user plane device, a data
forwarding tunnel establishment request sent by a first
network device, where the data forwarding tunnel estab-
lishment request is sent by the first network device to the
first user plane device after the first network device re-
ceives first indication information sent by a second net-
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work device, and the first indication information is used
to indicate that a network side has buffered downlink data
for a terminal device; establishing, by the first user plane
device, a data forwarding tunnel, and sending a tunnel
identifier of the data forwarding tunnel to the first network
device, so that the first network device sends the tunnel
identifier to the second network device, and the second
network device sends the tunnel identifier to a second
user plane device, where the second user plane device
is a user plane device exclusive to the second network
device; receiving, by the first user plane device, the down-
link data sent by the second user plane device by using
the data forwarding tunnel; and sending, by the first user
plane device, the downlink data to the terminal device.
[0026] According to a fourth aspect, this application
provides a downlink data sending method, and the meth-
od includes: receiving, by a second user plane device, a
tunnel identifier sent by a second network device, where
the tunnel identifier is sent by a first network device to
the second network device after the second network de-
vice sends first indication information to the first network
device, the first indication information is used to indicate
that a network side has buffered downlink data for a ter-
minal device, the tunnel identifier is used to identify a
data forwarding tunnel established by a first user plane
device, the data forwarding tunnel is used to forward the
downlink data for the terminal device that is buffered on
the network side, and the first user plane device is a user
plane device exclusive to the first network device; and
sending, by the second user plane device, the downlink
data to the first user plane device by using the data for-
warding tunnel, so that the first user plane device sends
the downlink data to the terminal device.
[0027] According to a fifth aspect, this application pro-
vides a network device, configured to perform the method
in the first aspect or any possible implementation of the
first aspect. Specifically, the network device includes a
unit configured to perform the method in the first aspect
or any possible implementation of the first aspect.
[0028] According to a sixth aspect, this application pro-
vides a network device, configured to perform the method
in the second aspect or any possible implementation of
the second aspect. Specifically, the network device in-
cludes a unit configured to perform the method in the
second aspect or any possible implementation of the sec-
ond aspect.
[0029] According to a seventh aspect, this application
provides a user plane device, configured to perform the
method in the third aspect. Specifically, the user plane
device includes a unit configured to perform the method
in the third aspect.
[0030] According to an eighth aspect, this application
provides a user plane device, configured to perform the
method in the fourth aspect. Specifically, the user plane
device includes a unit configured to perform the method
in the fourth aspect.
[0031] According to a ninth aspect, this application pro-
vides a network device, and the network device includes

a processor and a memory. The memory is configured
to store a computer program, and the processor is con-
figured to invoke the computer program from the memory
and execute the computer program. When the program
runs, the network device performs the method in the first
aspect or any possible implementation of the first aspect.
[0032] According to a tenth aspect, this application pro-
vides a network device, and the network device includes
a processor and a memory. The memory is configured
to store a computer program, and the processor is con-
figured to invoke the computer program from the memory
and execute the computer program. When the program
runs, the network device performs the method in the sec-
ond aspect or any possible implementation of the second
aspect.
[0033] According to an eleventh aspect, this applica-
tion provides a user plane device, and the user plane
device includes a processor and a memory. The memory
is configured to store a computer program, and the proc-
essor is configured to invoke the computer program from
the memory and execute the computer program. When
the program runs, the user plane device performs the
method in the third aspect.
[0034] According to a twelfth aspect, this application
provides a user plane device, and the user plane device
includes a processor and a memory. The memory is con-
figured to store a computer program, and the processor
is configured to invoke the computer program from the
memory and execute the computer program. When the
program runs, the user plane device performs the method
in the fourth aspect.
[0035] According to a thirteenth aspect, this application
provides a computer readable medium, configured to
store a computer program, where the computer program
includes an instruction used to perform the method in the
first aspect or any possible implementation of the first
aspect.
[0036] According to a fourteenth aspect, this applica-
tion provides a computer readable medium, configured
to store a computer program, where the computer pro-
gram includes an instruction used to perform the method
in the second aspect or any possible implementation of
the second aspect.
[0037] According to a fifteenth aspect, this application
provides a computer readable medium, configured to
store a computer program, where the computer program
includes an instruction used to perform the method in the
third aspect.
[0038] According to a sixteenth aspect, this application
provides a computer readable medium, configured to
store a computer program, where the computer program
includes an instruction used to perform the method in the
fourth aspect or any possible implementation of the fourth
aspect.
[0039] According to the downlink data sending method
in the embodiments of the present invention, when de-
termining, by using the identification information of the
terminal device, that the network side has the buffered
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downlink data for the terminal device, the first network
device obtains the downlink data and sends the downlink
data to the terminal device. In this way, the terminal de-
vice no longer needs to initiate a TAU procedure to re-
ceive the downlink data buffered on the network side, so
as to reduce a signaling procedure of the terminal device,
thereby reducing energy consumption of the terminal de-
vice.

BRIEF DESCRIPTION OF DRAWINGS

[0040] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments of the present in-
vention. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and a person of ordinary skill in
the art may derive other drawings from these accompa-
nying drawings without creative efforts.

FIG. 1 is an architectural diagram of a downlink data
sending method applicable to an embodiment of the
present invention;
FIG. 2 is a schematic diagram of a computer device
(or system) 200 according to an embodiment of the
present invention;
FIG. 3 is a flowchart of a downlink data sending meth-
od 300 according to an embodiment of the present
invention;
FIG. 4 is a flowchart of a downlink data sending meth-
od 400 according to another embodiment of the
present invention;
FIG. 5 is a schematic interaction diagram of a down-
link data sending method according to an embodi-
ment of the present invention;
FIG. 6 is a schematic interaction diagram of a down-
link data sending method according to another em-
bodiment of the present invention;
FIG. 7 is a schematic interaction diagram of downlink
data sending according to still another embodiment
of the present invention;
FIG. 8 is a schematic block diagram of a network
device 800 according to an embodiment of the
present invention;
FIG. 9 is a schematic block diagram of a network
device 900 according to another embodiment of the
present invention;
FIG. 10 is a schematic block diagram of a user plane
device 1000 according to an embodiment of the
present invention; and
FIG. 11 is a schematic block diagram of a user plane
device 2000 according to an embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0041] The following clearly and completely describes

the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are some rather than all of
the embodiments of the present invention. All other em-
bodiments obtained by a person of ordinary skill in the
art based on the embodiments of the present invention
without creative efforts shall fall within the protection
scope of the present invention.
[0042] FIG. 1 is an architectural diagram of a downlink
data sending method applicable to an embodiment of the
present invention. As shown in FIG. 1, a system includes
a subscriber data management, a control plane entity #1,
a control plane entity #2, a user plane entity #1, a user
plane entity #2, a radio access network node, and user
equipment.
[0043] For ease of understanding, the network ele-
ments in this embodiment of the present invention are
first described.
[0044] The subscriber data management (Subscriber
Data Management, SDM) is a network function entity that
provides subscription data for UE in a 3GPP communi-
cations system, for example, an HSS in an EPC network.
[0045] The control plane entity (Control Plane Entity,
CPE) is an entity that provides a control plane network
function in a 3rd Generation Partnership Project (3rd
Generation Partnership Project, 3GPP) communications
system. The control plane entity is responsible for exe-
cuting the control plane network function and communi-
cating with another external entity or another network
function entity through a defined interface. The control
plane entity may be a physical network element, for ex-
ample, a mobility management entity (Mobility Manage-
ment Entity, MME) or an SGSN; or may be a virtual ma-
chine or even a software program package.
[0046] The user plane entity (User Plane Entity, UPE)
is an entity that provides a user plane network function
in a 3GPP communications system. The entity is respon-
sible for executing the user plane network function and
communicating with another external entity or another
network function entity through a defined interface. The
user plane entity may be a physical network element, for
example, an S-GW or a P-GW; or may be a virtual ma-
chine or even a software program package.
[0047] The radio access network (Radio Access Net-
work, RAN) node may be a base station, a distributed
base station, a cloud radio access network (Cloud RAN,
CRAN) device, or an access network device that includes
a radio access network controller and a base station. The
base station may be a conventional 2G, 3G, or 4G base
station, or may be a future base station that supports a
5G technology.
[0048] It should be understood that a terminal device
described in this embodiment of the present invention
may also be referred to as user equipment (User Equip-
ment, UE), a terminal (Terminal), mobile user equipment,
or the like. The terminal device may communicate with
one or more core networks through a radio access net-
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work (for example, Radio Access Network, RAN). The
terminal device may be a mobile terminal, for example,
a mobile phone (or referred to as a "cellular" phone), and
a computer that has a mobile terminal. For example, the
terminal device may be a portable, pocket-size, hand-
held, computer built-in, or in-vehicle mobile apparatus,
which exchanges voice and/or data with the radio access
network. In this embodiment of the present invention, the
terminal device includes a mobile phone, an information
sensing device, an intelligent terminal (a wearable de-
vice, a smartwatch, a smart meter, a smart water meter,
or the like), a multimedia device, a streaming device, and
the like.
[0049] As shown in FIG. 1, the control plane entity #1
is a control plane network device of a core network cur-
rently accessed by the user equipment. The control plane
entity #2 is a control plane network device of an original
core network of the user equipment. Correspondingly,
the user plane entity #1 is a user plane network device
of the currently accessed core network. The user plane
entity #2 is a user plane network device of the original
core network. Downlink data for the user equipment that
is obtained by the control plane entity #1 or the user plane
entity #1 is delivered to the user equipment by using the
radio access network node.
[0050] It should be noted that the subscriber data man-
agement, the control plane entity #1, the control plane
entity #2, the user plane entity #1, the user plane entity
#2, the radio access network node, and the user equip-
ment that are shown in FIG. 1 may be implemented by
a computer device (or system) 200 shown in FIG. 2.
[0051] FIG. 2 is a schematic diagram of a computer
device (or system) 200 according to an embodiment of
the present invention. The computer device 200 includes
at least one processor 201, a memory 202, a communi-
cations bus 203, and at least one communications inter-
face 204.
[0052] The processor 201 may be a central processing
unit (CPU), a microprocessor, an application-specific in-
tegrated circuit (application-specific integrated circuit,
ASIC), or one or more integrated circuits configured to
control program execution of the solutions of the present
invention.
[0053] The memory 202 may be a read-only memory
(Read-Only Memory, ROM) or another type of static stor-
age device capable of storing static information and in-
structions, or a random access memory (Random Access
Memory, RAM) or another type of dynamic storage de-
vice capable of storing information and instructions; or
may be an electrically erasable programmable read-only
memory (Electrically Erasable Programmable Read-On-
ly Memory, EEPROM), a compact disc read-only memory
(Compact Disc Read-Only Memory, CD-ROM) or anoth-
er compact disc storage, an optical disc storage (includ-
ing a compressed optical disc, a laser disc, an optical
disc, a digital versatile disc, a Blu-ray disc, and the like),
a magnetic disk storage medium or another magnetic
storage device, or any other medium capable of carrying

or storing expected program code in a form of an instruc-
tion or a data structure and capable of being accessed
by a computer. However, the memory is not limited there-
to. The memory may exist independently and is connect-
ed to the processor by using the communications bus
203. The memory may alternatively be integrated with
the processor.
[0054] The memory 202 is configured to store applica-
tion program code for executing the solutions of the
present invention, and the processor 201 is configured
to execute the application program code stored in the
memory 202.
[0055] In specific implementation, in an embodiment,
the processor 201 may include one or more CPUs. For
example, the processor 201 shown in FIG. 2 includes a
CPU #0 and a CPU #1.
[0056] In specific implementation, in an embodiment,
the computer device 200 may include a plurality of proc-
essors, and each processor may be a single-core (single-
CPU) processor, or may be a multi-core (multi-CPU)
processor. The processor herein may be one or more
devices, circuits, and/or processing cores configured to
process data (for example, a computer program instruc-
tion).
[0057] In specific implementation, in an embodiment,
the computer device 200 may further include an output
device 205 and an input device 206. The output device
205 communicates with the processor 201, and may dis-
play information in a plurality of manners. For example,
the output device 205 may be a liquid crystal display (liq-
uid crystal display, LCD), a light emitting diode (light emit-
ting diode, LED) display device, a cathode ray tube (cath-
ode ray tube, CRT) display device, or a projector (pro-
jector). The input device 206 communicates with the
processor 201, and may receive user input in a plurality
of manners. For example, the input device may be a
mouse, a keyboard, a touchscreen device, a sensing de-
vice, or the like.
[0058] The computer device 200 may be a general-
purpose computer device or a dedicated computer de-
vice. In specific implementation, the computer device 200
may be a desktop computer, a portable computer, a net-
work server, a palmtop computer (Personal Digital As-
sistant, PDA), a mobile phone, a tablet computer, a wire-
less terminal device, a communications device, an em-
bedded device, or a device having a structure similar to
that in FIG. 2. A type of the computer device 200 is not
limited in this embodiment of the present invention.
[0059] For ease of understanding and description, the
following uses the architecture shown in FIG. 1 as an
example, and a CPE #1 as an example of a first network
device to describe a downlink data sending method in
the embodiments of the present invention.
[0060] It should be understood that in the embodiments
of the present invention, numbers "first" and "second"
are merely intended to distinguish between different ob-
jects, for example, to distinguish between different indi-
cation information, and shall not be construed as any
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limitation to the protection scope of the embodiments of
the present invention.
[0061] It should be further understood that steps or op-
erations shown in methods in the following embodiments
are merely examples, and other operations or variations
of various operations may be performed. In addition, in
specific implementation, the steps may be performed in
a sequence different from that in the embodiments of the
present invention, and it is possible that not all operations
or steps shown in the embodiments of the present inven-
tion are performed. Alternatively, more operations or
steps than those shown in the embodiments of the
present invention may be performed.
[0062] For ease of understanding and description, the
following uses UE #1 as only an example of a terminal
device, a CPE #1 as only an example of a first network
device, a CPE #2 as only an example of a second network
device, a UPE #1 as only an example of a first user plane
device, and a UPE #2 as only an example of a second
network device, to describe in detail the downlink data
sending method in the embodiments of the present in-
vention.
[0063] It should be understood that the first network
device (for example, the CPE #1 in the following embod-
iment) in the embodiments of the present invention is a
control plane device of a core network currently accessed
by UE during movement of the UE, and the second net-
work device (for example, the CPE #2 in the following
embodiment) is a control plane device of an original core
network during movement of the UE.
[0064] Similarly, the first user plane device (for exam-
ple, the UPE #1 in the following embodiment) is a user
plane device of the currently accessed core network, and
the second user plane device (for example, the UPE #2
in the following embodiment) is a user plane device of
the original core network.
[0065] FIG. 3 is a schematic flowchart of a downlink
data sending method 300 according to an embodiment
of the present invention. As shown in FIG. 3, the method
300 mainly includes steps 310 to 340.
[0066] 310. UE #1 sends a first message to a CPE #1,
and the CPE #1 receives the first message sent by the
UE #1.
[0067] The first message carries identification informa-
tion of the UE #1.
[0068] It should be noted that the first message may
be an attach request message, an uplink data sending
request message, or the like. The uplink data sending
request message is used to indicate that the UE #1 has
uplink data that needs to be sent. Specifically, for a proc-
ess in which the UE #1 sends the attach request message
or the uplink data sending request message to the CPE
#1, refer to the prior art. Details are not described herein.
[0069] Different from the prior art, the attach request
message or the uplink data sending request message
carries the identification information of the UE #1.
[0070] Specifically, the identification information here-
in may be a temporary identity of the UE #1, for example,

a globally unique temporary identity (Globally Unique
Temporary UE Identity, GUTI); or may be a permanent
identity of the UE #1, for example, an international mobile
subscriber identity (International Mobile Subscriber Iden-
tity, IMSI). Detailed descriptions are provided below with
reference to a specific embodiment.
[0071] 320. The CPE #1 determines, based on the
identification information, that a network side has buff-
ered downlink data for the UE #1.
[0072] Specifically, the CPE #1 can learn, based on
the identification information of the UE #1, whether the
buffered downlink data for the UE #1 is buffered on the
network side, and perform subsequent steps 330 and
340 when determining that the network side has the buff-
ered downlink data for the UE #1.
[0073] 330. The CPE #1 obtains the downlink data.
[0074] Specifically, in this embodiment of the present
invention, the CPE #1 obtains the buffered downlink data
for the UE #1 in a different manner, depending on a dif-
ferent location at which the downlink data is buffered on
the network side.

Manner 1

[0075] The downlink data is locally buffered in the CPE
#1.
[0076] Optionally, in an embodiment, before the CPE
#1 receives the first message sent by the UE #1, the
method further includes the following:

the CPE #1 receives the downlink data sent by a
UPE #1, where the UPE #1 is a user plane device
exclusive to the CPE #1; and
the CPE #1 buffers the downlink data when the CPE
#1 determines that the UE #1 is currently unreach-
able.

[0077] In Manner 1, because the downlink data is lo-
cally buffered in the CPE #1, the CPE #1 can directly
send the buffered downlink data for the UE #1 to the UE
#1.
[0078] It should be understood that, that the UE is cur-
rently unreachable means that the UE cannot be current-
ly paged by the network side.

Manner 2

[0079] The downlink data is locally buffered in a CPE
#2.
[0080] Optionally, in an embodiment, the identification
information is a temporary identity of the UE #1, and the
temporary identity includes a device identity of the CPE
#2.
[0081] That the CPE #1 obtains the downlink data in-
cludes the following:

the CPE #1 sends a context request message to the
CPE #2 based on the device identity;
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the CPE #1 receives a response message that is for
the context request message and that is sent by the
CPE #2, where the response message carries the
downlink data; and
the CPE #1 obtains downlink data from the response
message.

[0082] In Manner 2, the identification information of the
UE #1 is the temporary identity (for example, a GUTI),
and the temporary identity includes the identity (Identity,
ID) of the CPE #2. In this way, the CPE #1 obtains the
ID of the CPE #2 from the temporary identity, and sends
the context request message to the CPE #2.
[0083] It can be understood that the context request
message is used by the CPE #1 to request and obtain
context of the UE #1 from the CPE #2.
[0084] Because the downlink data for the UE #1 is lo-
cally buffered in the CPE #2, the CPE #2 may add the
downlink data to the response message for the context
request message and sends the response message to
the CPE #1. Therefore, the CPE #1 may obtain the down-
link data for the UE #1 from the response message.

Manner 3

[0085] The downlink data is buffered in a user plane
device UPE #1 shared by the CPE #1 and a CPE #2.
[0086] Optionally, in an embodiment, the identification
information is a temporary identity of the UE #1, and the
temporary identity includes a device identity of the CPE
#2.
[0087] That the CPE #1 obtains the downlink data in-
cludes the following:

the CPE #1 sends a context request message to the
CPE #2 based on the device identity;
the CPE #1 receive a response message that is for
the context request message and that is sent by the
CPE #2, where the response message carries first
indication information, and the first indication infor-
mation is used to indicate that the network side has
the buffered downlink data for the UE #1; and
the CPE #1 obtains, based on the first indication in-
formation, the downlink data from the user plane de-
vice shared by the CPE #1 and the CPE #2.

[0088] Specifically, in Manner 3, the downlink data for
the UE #1 is buffered in the user plane device shared by
the CPE #1 and the CPE #2. Different from the Manner
2, the CPE #2 adds the indication information to the re-
sponse message sent to the CPE #1, to notify the CPE
#1 that the network side has the buffered downlink data
for the UE #1. Therefore, the CPE #1 may obtain the
downlink data for the UE #1 from the shared user plane
device.

Manner 4

[0089] The downlink data is buffered in a user plane
device UPE #2 exclusive to a CPE #2.
[0090] Manner 4 is described below in detail with ref-
erence to FIG. 4.
[0091] 340. The CPE #1 sends the downlink data to
the UE #1.
[0092] By using the foregoing steps, the CPE #1 can
correspondingly obtain the buffered downlink data for the
UE #1 in a different obtaining manner, depending on a
different specific location at which the downlink data for
the UE #1 is buffered on the network side, and send the
obtained buffered downlink data for the UE #1 to the UE
#1.
[0093] In the prior art, when obtaining the downlink da-
ta buffered on the network side in a movement scenario,
UE needs to initiate a TAU procedure (based on a trigger
or a period) to the network side. However, the TAU pro-
cedure significantly increases power consumption of the
UE. This is specifically as follows: (1) The UE needs to
be frequently woken up during movement to perform the
TAU procedure. (2) When the UE performs the TAU pro-
cedure, a data reporting period may have not reached.
In this case, the UE does not have uplink data to be sent,
but still needs to perform the TAU procedure. After the
TAU procedure ends, if the data reporting period reaches
for the UE, the UE needs to further initiate a request for
connecting to the network side. (3) To enable the UE to
trigger the TAU procedure when the UE moves cross a
tracking area list (Tracking Area list, TA list), the UE
needs to always monitor a broadcast channel to deter-
mine whether the UE moves out of the TA list.
[0094] In this embodiment of the present invention,
when determining, based on identification information of
a terminal device, that the network side has buffered
downlink data for the terminal device, a network device
obtains the downlink data and sends the downlink data
to the terminal device. The terminal device no longer
needs to receive, by initiating a TAU procedure, the
downlink data buffered on the network side, so as to re-
duce power consumption of the terminal device.
[0095] FIG. 4 is a schematic flowchart of a downlink
data sending method 400 according to another embod-
iment of the present invention.
[0096] 410. A CPE #1 sends a data forwarding tunnel
establishment request to a UPE #1, and the UPE #1 re-
ceives the data forwarding tunnel establishment request
sent by the CPE #1.
[0097] It should be noted that the data forwarding tun-
nel establishment request herein is sent by the CPE #1
to the UPE #1 after the CPE #1 receives indication infor-
mation that is sent by a CPE #2 and that indicates that
a network side has buffered downlink data for UE #1.
[0098] 420. The UPE #1 establishes a data forwarding
tunnel, and sends a tunnel identifier of the data forward-
ing tunnel to the CPE #1.
[0099] S430 to S440. The CPE #1 sends the tunnel
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identifier to a CPE #2, the CPE #2 sends the tunnel iden-
tifier to a UPE #2, and the UPE #2 receives the tunnel
identifier sent by the CPE #2.
[0100] 450. The UPE #2 modifies the tunnel identifier,
and after completing establishment of the data forward-
ing tunnel, sends the downlink data to the UPE #1 by
using the data forwarding tunnel; and the UPE #1 re-
ceives the downlink data sent by the UPE #2.
[0101] It should be understood that in step 450, that
the UPE #2 modifies the tunnel identifier means that the
UPE #2 modifies the tunnel identifier on an original side.
[0102] 460. The UPE #1 sends the downlink data to
UE #1.
[0103] The downlink data sending method 400 in this
embodiment of the present invention is corresponding to
Manner 4. In Manner 4, the downlink data for the UE #1
that is buffered in the UPE #2 is data that is not suitable
for transmission on a signaling plane but is suitable for
transmission on a user plane due to factors such as band-
width and quality of service. Therefore, a data forwarding
tunnel needs to be established between a user plane
device of an original core network and a user plane device
of a currently accessed core network, to forward the
downlink data.
[0104] In the foregoing embodiment, the identification
information of the UE #1 is a temporary identity. The fol-
lowing describes the downlink data sending method in
this embodiment of the present invention when the iden-
tification information of the UE #1 is a permanent identity.
[0105] Optionally, in an embodiment, the identification
information is a permanent identity of the UE #1, and that
the CPE #1 obtains the downlink data includes the fol-
lowing:

the CPE #1 sends a location update request mes-
sage to SDM;
CPE #1 receives second indication information and
a device identity that are sent by the SDM, where
the second indication information is used to indicate
that a CPE #2 identified by the device identity buffers
the downlink data for the UE #1; and
the CPE #1 obtains the downlink data from the CPE
#2 based on the device identity.

[0106] In this embodiment, in a silent state (for exam-
ple, in a power saving mode), the UE may delete context
stored in the UE. When registering with a network, the
UE always provides the permanent identity instead of the
temporary identity of the UE. Alternatively, the temporary
identity may be invalid.
[0107] If the UE uses the permanent identity to register
with the network, the CPE #1 cannot find the CPE #2. In
this case, a subscriber data management SDM of the UE
is required to assist in completing a process of delivering
buffered data.
[0108] When the UE #1 is currently unreachable, a
core network buffers the downlink data for the UE #1,
and notifies the SDM that the downlink data for the UE

is waiting. Then, in a process in which the UE #1 accesses
a target core network by using the permanent identity
(for example, an IMSI), when the target core network
requests the SDM to update a location of the UE #1, the
SDM notifies the target core network that the downlink
data for UE #1 is waiting, and sends an identity of a control
plane device (that is, the CPE #2) of an original core
network to the target core network. The target core net-
work interacts with the original core network to obtain the
buffered downlink data, and the target core network for-
wards the buffered downlink data to the UE #1.
[0109] It should be understood that after obtaining the
identity of the control plane device of the original core
network, the target core network may obtain the buffered
data for the UE #1 by using the method described in any
one of the foregoing embodiments, and send the buffered
data to the UE #1.
[0110] It should be further understood that in this em-
bodiment of the present invention, that the UE is unreach-
able means that the UE cannot be paged by the network
side, and therefore cannot receive data sent by the net-
work side.
[0111] Optionally, in an embodiment, the method fur-
ther includes the following:

the CPE #2 receives a registration request of the UE
#1, where the registration request is used by the UE
#1 to request to register with a core network to which
the CPE #2 belongs, and the registration request
carries type information of the UE #1 and/or a service
type requested by the UE #1;
the CPE #2 generates a buffer policy based on the
type information of the UE #1 and/or the service type
requested by the UE #1; and
when the CPE #2 receives the downlink data for the
UE #1, the CPE #2 buffers the downlink data accord-
ing to the buffer policy.

[0112] It should be understood that a premise in the
foregoing embodiments is that downlink data for UE is
buffered on the network side. In this embodiment of the
present invention, to reduce power consumption of ma-
chine-type UE, when the UE starts to register with a net-
work, a CPE generates a buffer policy for the UE based
on type information of the UE and/or a service requested
by the UE, and stores buffered data in context of the UE.
When downlink data for the UE arrives, the CPE deter-
mines, according to the buffer policy, whether the down-
link data for the UE needs to be buffered, so as to reduce
power consumption of the UE and prolong a lifespan.
Alternatively, for example, when the UE is a terminal de-
vice of a non-machine type or has a relatively strong pow-
er supply capability, or when a service type requested
by the UE has a relatively high requirement for real-time
performance, according to the buffer policy, the CPE may
directly initiate a paging procedure instead of buffering
the downlink data for the UE. Compared with the prior
art in which the network side directly initiates a paging
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procedure to UE when downlink data for the UE arrives,
energy consumption of the UE can be reduced.
[0113] Herein, the type information of the UE #1 is used
to indicate whether the UE #1 is a machine-type terminal.
[0114] It should be understood that a machine-type ter-
minal is usually a sensing device for various types of
information, for example, an infrared sensor, a laser
scanner, a gas sensor, a temperature controller, and the
like. A common characteristic of this type of device is that
the device is small in size and needs to be powered by
a battery of the device. Because devices of this type are
usually deployed in a large scale with high density, it is
difficult to reclaim and recharge the devices, and per-
formance and lifespans of the devices are directly limited
by batteries of the devices. Therefore, it is crucial to re-
duce energy consumption of the machine-type terminal.
[0115] For example, the CPE determines the buffer
policy based on whether real-time performance needs to
be ensured for the downlink data of the UE.
[0116] When the downlink data for the UE arrives, if
the UE is currently unreachable, the CPE performs a cor-
responding procedure according to the buffer policy. For
example, if real-time performance needs to be ensured
for the downlink data of the UE, the CPE initiates paging,
and sends the downlink data to the UE after paging the
UE. If real-time performance does not need to be ensured
for the downlink data of the UE, the CPE buffers the down-
link data.
[0117] The downlink data may be subsequently sent
to the UE in a plurality of manners provided in the em-
bodiments of the present invention.
[0118] With reference to a plurality of embodiments,
the downlink data sending method in the embodiments
of the present invention in the foregoing manners (that
is, Manner 1 to Manner 4) is described below by using
an example.
[0119] FIG. 5 is a schematic interaction diagram of a
downlink data sending method according to an embodi-
ment of the present invention. As shown in FIG. 5, this
embodiment mainly includes steps 501 to 505.
[0120] 501. UE #1 sends an attach request to a CPE
#1, and the CPE #1 receives the attach request sent by
the UE #1, where the attach request carries an ID of the
UE #1.
[0121] Specifically, in this embodiment, the UE #1 in-
itiates the attach request to the CPE #1 after moving, in
a silent state (for example, in a power saving mode), to
a service area of a CPE #2. For example, when the UE
#1 has uplink data to be sent or periodic data to be re-
ported, the UE #1 initiates an attach (Attach) procedure.
For another example, the UE #1 first initiates a service
request (Service request) procedure, and initiates an at-
tach procedure to the CPE #1 after the service request
procedure fails.
[0122] For specific processes of the attach procedure
and the service request procedure, refer to the prior art.
Details are not described herein.
[0123] When identification information of the UE #1 is

a temporary identity, the temporary identity includes an
ID of the CPE #2.
[0124] 502. The CPE #1 sends a context request mes-
sage to a CPE #2, and the CPE #2 receives the context
request message sent by the CPE #1.
[0125] It can be understood that in step 501, the tem-
porary identity of the UE #1 includes the ID of the CPE
#2. Therefore, the CPE #1 may obtain the ID of the CPE
#2 from the temporary identity, and sends the context
request message to the CPE #2. The context request
message is used by the CPE #1 to request context of the
UE #1 from the CPE #2.
[0126] 503. The CPE #2 sends a response message
for the context request message to the CPE #1, and the
CPE #1 receives the response message sent by the CPE
#2, where the response message carries buffered down-
link data for the UE #1.
[0127] To be specific, the CPE #2 sends, to the CPE
#1 by using the response message, the context of the
UE #1 and the downlink data for the UE #1 that is buffered
when the UE is in the silent state.
[0128] 504. The CPE #1 performs a subsequent attach
procedure.
[0129] 505. The CPE #1 sends an attach accept (At-
tach Accept) message to the UE #1, and the UE #1 re-
ceives the attach accept message sent by the CPE #1.
[0130] The attach accept message carries the buffered
downlink data for the UE #1.
[0131] It should be noted that the downlink data in this
embodiment of the present invention may be small pack-
et data that is suitable for transmission through a signal-
ing plane, for example, a short message service (Short
Message Service, SMS). In this way, when the CPE #1
sends the context request message to the CPE #2, the
CPE #2 may add the buffered downlink data for the UE
#1 to the response message for the context request mes-
sage and send the response message to the CPE #1, so
that the CPE #1 sends the downlink data to the UE #1
by using the attach accept message.
[0132] Optionally, in this embodiment of the present
invention, if the downlink data for the UE #1 is buffered
in a user plane device UPE #2 exclusive to the CPE #2,
step 506 and step 507 may be further included between
steps 502 and 503.
[0133] 506. The CPE #2 sends a data buffering request
to the UPE #2, and the UPE #2 receives the buffer data
request of the CPE #2.
[0134] Specifically, the data buffering request carries
the temporary identity of the UE #1.
[0135] 507. The UPE #2 sends the buffered downlink
data for the UE #1 to the CPE #2 based on a temporary
identity of the UE #1, and the CPE #2 receives the down-
link data for the UE #1 that is sent by the UPE #2.
[0136] Subsequently, the CPE #2 adds the downlink
data to the response message and sends the response
message to the CPE #1, and the CPE #1 sends the down-
link data to the UE #1.
[0137] FIG. 6 is a schematic interaction diagram of a
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downlink data sending method according to another em-
bodiment of the present invention. As shown in FIG. 6,
a procedure in this embodiment mainly includes steps
601 to 604.
[0138] 601. UE #1 sends a non-access stratum (Non
Access Stratum, NAS) message #1 to a CPE #1, and the
CPE #1 receives the NAS message #1 sent by the UE #1.
[0139] Specifically, the NAS message #1 carries an ID
of the UE #1 and uplink data (for example, small packet
data that can be transmitted through a signaling plane)
that is sent by the UE #1 to a network side.
[0140] 602. The CPE #1 sends a context request mes-
sage to a CPE #2, and the CPE #2 receives the context
request message sent by the CPE #1.
[0141] 603. The CPE #2 sends a response message
for the context request message to the CPE #1, and the
CPE #1 receives the response message sent by the CPE
#2.
[0142] The response message carries context of the
UE #1 and downlink data for the UE #1 that is buffered
on the network side.
[0143] 604. The CPE #1 sends a NAS message #2 to
the UE #1, and the UE #1 receives the NAS message #2
sent by the CPE #1, where the NAS message #2 carries
the downlink data.
[0144] FIG. 7 is a schematic interaction diagram of
downlink data sending according to still another embod-
iment of the present invention. As shown in FIG. 7, this
embodiment mainly includes steps 701 to 707.
[0145] 701. UE #1 sends an attach request to a CPE
#1, and the CPE #1 receives the attach request sent by
the UE #1.
[0146] Similar to the foregoing embodiment, the attach
request carries a permanent identity (for example, an IM-
SI) of the UE #1.
[0147] 702. The CPE #1 sends a location update re-
quest to an SDM, and the SDM receives the location
update request sent by the CPE #1.
[0148] 703. The SDM sends a location cancellation re-
quest to a CPE #2, and the CPE #2 receives the location
cancellation request sent by the SDM.
[0149] The location cancellation request carries indi-
cation information #1, and the indication information #1
is used to instruct the CPE #2 to reserve buffered data
for the UE #1.
[0150] It should be noted that in this embodiment, the
SDM stores information indicating that there is buffered
downlink data for the UE #1. The information is notified
by the CPE #2 to the SDM in advance. Therefore, when
the SDM receives the location update request sent by
the CPE #1, the SDM adds the indication information #1
to the location cancellation request sent to the CPE #2
in step 703, to request (or instruct) the CPE #2 to reserve
the buffered data for the UE #1, thereby ensuring that
the buffered data for the UE #1 is not deleted by the CPE
#2.
[0151] However, in the prior art, in step 703, the loca-
tion cancellation request sent by the SDM to the CPE #2

carries no information similar to the indication information
#1. In addition, the CPE #2 deletes, based on the re-
ceived location cancellation request, all context of the
UE #1, including the buffered data for the UE #1. Con-
sequently, the buffered data for the UE #1 is lost and
cannot be received by the UE #1.
[0152] 704. The CPE #2 sends a location cancellation
acknowledgement message to the SDM, and the SDM
receives the location cancellation acknowledgement
message sent by the CPE #2.
[0153] Specifically, the location cancellation acknowl-
edgement message carries indication information #2.
The indication information #2 is used to notify the SDM
that the CPE #2 reserves the buffered data for the UE #1.
[0154] 705. The SDM sends a response message for
the location update request to the CPE #1, and the CPE
#1 receives the response message sent by the SDM.
[0155] The response message carries indication infor-
mation #3. The indication information #3 is used to notify
the CPE #1 that a network side has the buffered data for
the UE #1.
[0156] In addition, the response message further car-
ries an ID of the CPE #2.
[0157] Therefore, the CPE #1 obtains the ID of the CPE
#2 from the response message, and performs steps 706
and 707.
[0158] 706. The CPE #1 obtains buffered downlink da-
ta for the UE #1 from the CPE #2.
[0159] It should be noted that in step 706, the CPE #1
may obtain the downlink data for the UE #1 in any manner
in the foregoing embodiment based on the obtained ID
of the CPE #2. This is not limited in this embodiment of
the present invention.
[0160] 707. The CPE #1 sends the buffered downlink
data to the UE #1.
[0161] In this embodiment, when the UE does not pro-
vide a temporary identity or a temporary identity is invalid,
it can still be ensured that a CPE of a target core network
finds a CPE of an original core network, and obtains buff-
ered data for the UE, thereby improving reliability of de-
livering the buffered data to the UE by the network side.
[0162] The downlink data sending methods provided
in the embodiments of the present invention are de-
scribed above in detail with reference to FIG. 1 to FIG.
7. A first network device and a second network device in
the embodiments of the present invention are described
below with reference to FIG. 8 and FIG. 9.
[0163] FIG. 8 is a schematic block diagram of a network
device 800 according to an embodiment of the present
invention. As shown in FIG. 8, the network device 800
includes:

a receiving unit 810, configured to receive a first mes-
sage sent by a terminal device, where the first mes-
sage carries identification information of the terminal
device;
a processing unit 820, configured to determine,
based on the identification information, that a net-
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work side has buffered downlink data for the terminal
device, where
the processing unit 820 is further configured to obtain
the downlink data; and
a sending unit 830, configured to send the downlink
data to the terminal device.

[0164] The network device 800 provided in this em-
bodiment of the present invention may be corresponding
to the first network device described in the method 300.
In addition, the modules or units in the network device
800 are respectively configured to perform the corre-
sponding procedures performed by the first network de-
vice in the method 300. For brevity, details are not de-
scribed herein again.
[0165] It should be understood that in this embodiment,
the network device 800 is presented in a form of a func-
tional unit. The "unit" herein may be an application-spe-
cific integrated circuit (application-specific integrated cir-
cuit, ASIC), a circuit, a processor and a memory that ex-
ecute one or more software or firmware programs, an
integrated logic circuit, and/or another component that
can provide the foregoing functions. In a simple embod-
iment, a person skilled in the art may figure out that the
network device 800 may be in a form shown in FIG. 2.
The receiving unit 810, the processing unit 820, and the
sending unit 830 may be implemented by using the proc-
essor and the memory in FIG. 2. Specifically, the proc-
essor executes a computer program stored in the mem-
ory to implement a function of the processor.
[0166] FIG. 9 is a schematic block diagram of a network
device 900 according to another embodiment of the
present invention. As shown in FIG. 9, the network device
900 includes:

a receiving unit 910, configured to receive a context
request message sent by a first network device,
where the context request message is sent by the
first network device to the network device after the
first network device receives identification informa-
tion of a terminal device and determines that a net-
work side has buffered downlink data for the terminal
device, and the identification information carries a
device identity of the network device; and
a sending unit 920, configured to send a response
message for the context request message to the first
network device, where the response message is
used by the first network device to obtain the down-
link data.

[0167] The network device 900 provided in this em-
bodiment of the present invention may be corresponding
to the second network device described in the method
300. In addition, the modules or units in the network de-
vice 900 are respectively configured to perform the ac-
tions or the processing processes performed by the sec-
ond network device in the method 300. For brevity, details
are not described herein again.

[0168] It should be understood that in this embodiment,
the network device 900 is presented in a form of a func-
tional unit. The "unit" herein may be an application-spe-
cific integrated circuit (application-specific integrated cir-
cuit, ASIC), a circuit, a processor and a memory that ex-
ecute one or more software or firmware programs, an
integrated logic circuit, and/or another component that
can provide the foregoing functions. In a simple embod-
iment, a person skilled in the art may figure out that the
network device 900 may be in a form shown in FIG. 2.
The receiving unit 910 and the sending unit 920 may be
implemented by using the processor and the memory in
FIG. 2. Specifically, the processor executes a computer
program stored in the memory to implement a function
of the processor.
[0169] The downlink data sending methods provided
in the embodiments of the present invention are de-
scribed above in detail with reference to FIG. 1 to FIG.
7. A first network device and a second network device in
the embodiments of the present invention are described
below with reference to FIG. 10 and FIG. 11.
[0170] FIG. 10 is a schematic block diagram of a user
plane device 1000 according to an embodiment of the
present invention. As shown in FIG. 10, the user plane
device 1000 includes:

a receiving unit 1100, configured to receive a data
forwarding tunnel establishment request sent by a
first network device, where the data forwarding tun-
nel establishment request is sent by the first network
device to the user plane device after the first network
device receives first indication information sent by a
second network device, and the first indication infor-
mation is used to indicate that a network side has
buffered downlink data for a terminal device;
a processing unit 1200, configured to establish a da-
ta forwarding tunnel; and
a sending unit 1300, configured to send, to the first
network device, a tunnel identifier of the data for-
warding tunnel established by the processing unit,
so that the first network device sends the tunnel iden-
tifier to the second network device, and the second
network device sends the tunnel identifier to a sec-
ond user plane device, where the second user plane
device is a user plane device exclusive to the second
network device.

[0171] The receiving unit 1100 is further configured to
receive the downlink data sent by the second user plane
device by using the data forwarding tunnel.
[0172] The sending unit 1300 is further configured to
send the downlink data to the terminal device.
[0173] The user plane device 1000 provided in this em-
bodiment of the present invention may be corresponding
to the first user plane device described in the method
400. In addition, the modules or units in the user plane
device 1000 are respectively configured to perform the
actions or the processing processes performed by the
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first user plane device in the method 400. For brevity,
details are not described herein again.
[0174] It should be understood that in this embodiment,
the user plane device 1000 is presented in a form of a
functional unit. The "unit" herein may be an application-
specific integrated circuit (application-specific integrated
circuit, ASIC), a circuit, a processor and a memory that
execute one or more software or firmware programs, an
integrated logic circuit, and/or another component that
can provide the foregoing functions. In a simple embod-
iment, a person skilled in the art may figure out that the
mobility management network element, that is, the user
plane device 1000, may be in a form shown in FIG. 2.
The receiving unit 1100 and the sending unit 1300 may
be implemented by using the processor and the memory
in FIG. 2. Specifically, the processor executes a compu-
ter program stored in the memory to implement a function
of the processor.
[0175] FIG. 11 is a schematic block diagram of a user
plane device 2000 according to an embodiment of the
present invention. As shown in FIG. 11, the user plane
device 2000 includes:

a receiving unit 2100, configured to receive a tunnel
identifier sent by a second network device, where
the tunnel identifier is sent by a first network device
to the second network device after the second net-
work device sends first indication information to the
first network device, the first indication information
is used to indicate that a network side has buffered
downlink data for a terminal device, the tunnel iden-
tifier is used to identify a data forwarding tunnel es-
tablished by a first user plane device, the data for-
warding tunnel is used to forward the downlink data
for the terminal device that is buffered on the network
side, and the first user plane device is a user plane
device exclusive to the first network device; and
a sending unit 2200, configured to send the downlink
data to the first user plane device by using the data
forwarding tunnel, so that the first user plane device
sends the downlink data to the terminal device.

[0176] The user plane device 2000 provided in this em-
bodiment of the present invention may be corresponding
to the second user plane device described in the method
400. In addition, the modules or units in the user plane
device 2000 are respectively configured to perform the
actions or the processing processes performed by the
first user plane device in the method 400. For brevity,
details are not described herein again.
[0177] It should be understood that in this embodiment,
the user plane device 2000 is presented in a form of a
functional unit. The "unit" herein may be an application-
specific integrated circuit (application-specific integrated
circuit, ASIC), a circuit, a processor and a memory that
execute one or more software or firmware programs, an
integrated logic circuit, and/or another component that
can provide the foregoing functions. In a simple embod-

iment, a person skilled in the art may figure out that the
mobility management network element, that is, the user
plane device 2000, may be in a form shown in FIG. 2.
The receiving unit 2100 and the sending unit 2200 may
be implemented by using the processor and the memory
in FIG. 2. Specifically, the processor executes a compu-
ter program stored in the memory to implement a function
of the processor.
[0178] It should be understood that sequence numbers
of the foregoing processes do not mean execution se-
quences in the embodiments of the present invention.
The execution sequences of the processes should be
determined according to functions and internal logic of
the processes, and should not be construed as any lim-
itation to the implementation processes of the embodi-
ments of the present invention.
[0179] A person of ordinary skill in the art may be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and
algorithm steps can be implemented by electronic hard-
ware or a combination of computer software and elec-
tronic hardware. Whether the functions are performed by
hardware or software depends on particular applications
and design constraint conditions of the technical solu-
tions. A person skilled in the art may use different meth-
ods to implement the described functions for each par-
ticular application, but it should not be considered that
the implementation goes beyond the scope of the present
invention.
[0180] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, refer to a corresponding
process in the foregoing method embodiments, and de-
tails are not described herein again.
[0181] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiment is merely an example. For example, the unit
division is merely logical function division and may be
other division in actual implementation. For example, a
plurality of units or components may be combined or in-
tegrated into another system, or some features may be
ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented by using
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0182] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
based on actual requirements to achieve the objectives
of the solutions of the embodiments.
[0183] In addition, functional units in the embodiments
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of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.
[0184] When the functions are implemented in the form
of a software functional unit and sold or used as an in-
dependent product, the functions may be stored in a com-
puter-readable storage medium. Based on such an un-
derstanding, the technical solutions of the present inven-
tion essentially, or the part contributing to the prior art,
or some of the technical solutions may be implemented
in a form of a software product. The computer software
product is stored in a storage medium, and includes sev-
eral instructions for instructing a computer device (which
may be a personal computer, a server, a network device,
or the like) to perform all or some of the steps of the
methods described in the embodiments of the present
invention. The foregoing storage medium includes: any
medium that can store program code, such as a USB
flash drive, a removable hard disk, a read-only memory
(ROM, Read-Only Memory), a random access memory
(RAM, Random Access Memory), a magnetic disk, or an
optical disc.
[0185] The foregoing descriptions are merely specific
implementations of the present invention, but are not in-
tended to limit the protection scope of the present inven-
tion. Any variation or replacement readily figured out by
a person skilled in the art within the technical scope dis-
closed in the present invention shall fall within the pro-
tection scope of the present invention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

Claims

1. A downlink data sending method, wherein the meth-
od comprises:

receiving, by a first network device, a first mes-
sage sent by a terminal device, wherein the first
message carries identification information of the
terminal device;
determining, by the first network device based
on the identification information, that a network
side has buffered downlink data for the terminal
device;
obtaining, by the first network device, the down-
link data; and
sending, by the first network device, the down-
link data to the terminal device.

2. The method according to claim 1, wherein the iden-
tification information is a temporary identity of the
terminal device, and the temporary identity compris-
es a device identity of a second network device; and
the obtaining, by the first network device, the down-
link data comprises:

sending, by the first network device, a context
request message to the second network device
based on the device identity;
receiving, by the first network device, a response
message that is for the context request message
and that is sent by the second network device,
wherein the response message carries the
downlink data; and
obtaining, by the first network device, the down-
link data from the response message.

3. The method according to claim 1, wherein the iden-
tification information is a temporary identity of the
terminal device, the temporary identity comprises a
device identity of a second network device, and the
downlink data is buffered in a user plane device
shared by the first network device and the second
network device; and
the obtaining, by the first network device, the down-
link data comprises:

sending, by the first network device, a context
request message to the second network device
based on the device identity;
receiving, by the first network device, a response
message that is for the context request message
and that is sent by the second network device,
wherein the response message carries first in-
dication information, and the first indication in-
formation is used to indicate that the network
side has the buffered downlink data for the ter-
minal device; and
obtaining, by the first network device based on
the first indication information, the downlink data
from the user plane device shared by the first
network device and the second network device.

4. The method according to claim 1, wherein the iden-
tification information is a permanent identity of the
terminal device; and
the obtaining, by the first network device, the down-
link data comprises:

sending, by the first network device, a location
update request message to a subscriber data
management;
receiving, by the first network device, second
indication information and a device identity that
are sent by the subscriber data management,
wherein the second indication information is
used to indicate that a second network device
identified by the device identity buffers the down-
link data for the terminal device; and
obtaining, by the first network device, the down-
link data from the second network device based
on the device identity.

5. The method according to claim 1, wherein before the

25 26 



EP 3 525 495 A1

15

5

10

15

20

25

30

35

40

45

50

55

receiving, by a first network device, a first message
sent by a terminal device, the method further com-
prises:

receiving, by the first network device, the down-
link data sent by a first user plane device, where-
in the first user plane device is a user plane de-
vice exclusive to the first network device; and
buffering, by the first network device, the down-
link data when the first network device deter-
mines that the terminal device is currently un-
reachable.

6. A downlink data sending method, wherein the meth-
od comprises:

receiving, by a second network device, a context
request message sent by a first network device,
wherein the context request message compris-
es identification information of a terminal device,
and the identification information carries a de-
vice identity of the second network device; and
sending, by the second network device, a re-
sponse message for the context request mes-
sage to the first network device, wherein the re-
sponse message is used by the first network de-
vice to obtain downlink data for the terminal de-
vice that is buffered on a network side.

7. The method according to claim 6, wherein the down-
link data is buffered in the second network device,
and the response message carries the downlink da-
ta, so that the first network device obtains the down-
link data from the response message.

8. The method according to claim 6, wherein the down-
link data is buffered in a user plane device of the
second network device; and
before the sending, by the second network device,
a response message to the first network device, the
method further comprises:
obtaining, by the second network device, the down-
link data from the user plane device.

9. The method according to claim 6, wherein the re-
sponse message carries first indication information,
and the first indication information is used to indicate
that the downlink data is buffered in a user plane
device shared by the first network device and the
second network device, so that the first network de-
vice obtains, based on the first indication information,
the downlink data from the user plane device shared
by the first network device and the second network
device, and sends the downlink data to the terminal
device.

10. The method according to claim 6 or 7, wherein the
method further comprises:

receiving, by the second network device, a reg-
istration request of the terminal device, wherein
the registration request is used by the terminal
device to request to register with a core network
to which the second network device belongs,
and the registration request carries type infor-
mation of the terminal device and/or a service
type requested by the terminal device;
generating, by the second network device, a
buffer policy based on the type information of
the terminal device and/or the service type re-
quested by the terminal device; and
when the second network device receives the
downlink data for the terminal device, buffering,
by the second network device, the downlink data
according to the buffer policy.

11. A downlink data sending method, wherein the meth-
od comprises:

receiving, by a first user plane device, a data
forwarding tunnel establishment request sent by
a first network device, wherein the data forward-
ing tunnel establishment request is sent by the
first network device to the first user plane device
after the first network device receives first indi-
cation information sent by a second network de-
vice, and the first indication information is used
to indicate that a network side has buffered
downlink data for a terminal device;
establishing, by the first user plane device, a da-
ta forwarding tunnel, and sending a tunnel iden-
tifier of the data forwarding tunnel to the first net-
work device, so that the first network device
sends the tunnel identifier to the second network
device, and the second network device sends
the tunnel identifier to a second user plane de-
vice, wherein the second user plane device is a
user plane device exclusive to the second net-
work device;
receiving, by the first user plane device, the
downlink data sent by the second user plane
device by using the data forwarding tunnel; and
sending, by the first user plane device, the down-
link data to the terminal device.

12. A downlink data sending method, wherein the meth-
od comprises:

receiving, by a second user plane device, a tun-
nel identifier sent by a second network device,
wherein the tunnel identifier is sent by a first net-
work device to the second network device after
the second network device sends first indication
information to the first network device, the first
indication information is used to indicate that a
network side has buffered downlink data for a
terminal device, the tunnel identifier is used to
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identify a data forwarding tunnel established by
a first user plane device, the data forwarding tun-
nel is used to forward the downlink data, and the
first user plane device is a user plane device
exclusive to the first network device; and
sending, by the second user plane device, the
downlink data to the first user plane device by
using the data forwarding tunnel, so that the first
user plane device sends the downlink data to
the terminal device.

13. A network device, comprising:

a receiving unit, configured to receive a first
message sent by a terminal device, wherein the
first message carries identification information
of the terminal device;
a processing unit, configured to determine,
based on the identification information, that a
network side has buffered downlink data for the
terminal device, wherein
the processing unit is further configured to obtain
the downlink data; and
a sending unit, configured to send, to the termi-
nal device, the downlink data obtained by the
processing unit.

14. The network device according to claim 13, wherein
the identification information is a temporary identity
of the terminal device, and the temporary identity
comprises a device identity of a second network de-
vice;
the sending unit is specifically configured to send a
context request message to the second network de-
vice based on the device identity;
the receiving unit is specifically configured to receive
a response message that is for the context request
message and that is sent by the second network de-
vice, wherein the response message carries the
downlink data; and
the processing unit is specifically configured to ob-
tain the downlink data from the response message.

15. The network device according to claim 13, wherein
the identification information is a temporary identity
of the terminal device, the temporary identity com-
prises a device identity of a second network device,
and the downlink data is buffered in a user plane
device shared by the first network device and the
second network device;
the sending unit is specifically configured to send a
context request message to the second network de-
vice based on the device identity;
the receiving unit is specifically configured to receive
a response message that is for the context request
message and that is sent by the second network de-
vice, wherein the response message carries first in-
dication information, and the first indication informa-

tion is used to indicate that the network side has the
buffered downlink data for the terminal device; and
the processing unit is specifically configured to ob-
tain, based on the first indication information, the
downlink data from the user plane device shared by
the first network device and the second network de-
vice.

16. The network device according to claim 13, wherein
the identification information is a permanent identity
of the terminal device;
the sending unit is specifically configured to send a
location update request message to a subscriber da-
ta management;
the receiving unit is specifically configured to receive
second indication information and a device identity
that are sent by the subscriber data management,
wherein the second indication information is used to
indicate that a second network device identified by
the device identity buffers the downlink data for the
terminal device; and
the processing unit is specifically configured to ob-
tain the downlink data from the second network de-
vice based on the device identity.

17. The network device according to claim 13, wherein
before receiving the first message sent by the termi-
nal device, the receiving unit is further configured to
receive the downlink data sent by a first user plane
device, wherein the first user plane device is a user
plane device exclusive to the first network device;
and
the processing unit is further configured to buffer the
downlink data when determining that the terminal
device is currently unreachable.

18. A network device, comprising:

a receiving unit, configured to receive a context
request message sent by a first network device,
wherein the context request message compris-
es identification information of a terminal device,
and the identification information carries a de-
vice identity of the network device; and
a sending unit, configured to send a response
message for the context request message to the
first network device, wherein the response mes-
sage is used by the first network device to obtain
downlink data for the terminal device that is buff-
ered on a network side.

19. The network device according to claim 18, wherein
the downlink data is buffered in the network device,
and the response message carries the downlink da-
ta, so that the first network device obtains the down-
link data from the response message.

20. The network device according to claim 18, wherein
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the downlink data is buffered in a user plane device
of the network device; and
the network device further comprises:
a processing unit, configured to obtain the downlink
data from the user plane device before the sending
unit sends the response message to the first network
device.

21. The network device according to claim 18, wherein
the response message carries first indication infor-
mation, and the first indication information is used to
indicate that the downlink data is buffered in a user
plane device shared by the first network device and
the network device, so that the first network device
obtains, based on the first indication information, the
downlink data from the user plane device shared by
the first network device and the network device, and
sends the downlink data to the terminal device.

22. The network device according to claim 18 or 19,
wherein the receiving unit is further configured to re-
ceive a registration request of the terminal device,
wherein the registration request is used by the ter-
minal device to request to register with a core net-
work to which the network device belongs, and the
registration request carries type information of the
terminal device and/or a service type requested by
the terminal device;
the network device further comprises:

a processing unit, configured to generate a buff-
er policy based on the type information of the
terminal device and/or the service type request-
ed by the terminal device; and
when the receiving unit receives the downlink
data for the terminal device, the processing unit
is further configured to buffer the downlink data
according to the buffer policy.

23. A user plane device, comprising:

a receiving unit, configured to receive a data for-
warding tunnel establishment request sent by a
first network device, wherein the data forwarding
tunnel establishment request is sent by the first
network device to the user plane device after
the first network device receives first indication
information sent by a second network device,
and the first indication information is used to in-
dicate that a network side has buffered downlink
data for a terminal device;
a processing unit, configured to establish a data
forwarding tunnel; and
a sending unit, configured to send, to the first
network device, a tunnel identifier of the data
forwarding tunnel established by the processing
unit, so that the first network device sends the
tunnel identifier to the second network device,

and the second network device sends the tunnel
identifier to a second user plane device, wherein
the second user plane device is a user plane
device exclusive to the second network device,
wherein
the receiving unit is further configured to receive
the downlink data sent by the second user plane
device by using the data forwarding tunnel; and
the sending unit is configured to send the down-
link data to the terminal device.

24. A user plane device, comprising:

a receiving unit, configured to receive a tunnel
identifier sent by a second network device,
wherein the tunnel identifier is sent by a first net-
work device to the second network device after
the second network device sends first indication
information to the first network device, the first
indication information is used to indicate that a
network side has buffered downlink data for a
terminal device, the tunnel identifier is used to
identify a data forwarding tunnel established by
a first user plane device, the data forwarding tun-
nel is used to forward the downlink data, and the
first user plane device is a user plane device
exclusive to the first network device; and
a sending unit, configured to send the downlink
data to the first user plane device by using the
data forwarding tunnel, so that the first user
plane device sends the downlink data to the ter-
minal device.
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