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(54) SWITCHING METHOD AND APPARATUS, AND COMMUNICATIONS SYSTEM

(57) A handover method, an apparatus, and a com-
munications system are provided, to resolve a prior-art
problem that a delay is relatively large when a terminal
device is handed over from a source access point device
to a target access point device. The method includes:
sending, by the source access point device, a first mes-
sage to the target access point device through an access
control device, and sending a second message to the
terminal device, where the first message is used to notify
the target access point device that the terminal device is
prepared to be handed over to the target access point
device, and the second message is used to indicate the
terminal device to be handed over to the target access
point device.



EP 3 813 430 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201810836065.8, filed with the Chi-
nese Patent Office on July 26, 2018 and entitled
"HANDOVER METHOD, APPARATUS, AND COMMU-
NICATIONS SYSTEM", which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of commu-
nications technologies, and in particular, to a handover
method, an apparatus, and a communications system.

BACKGROUND

[0003] In an existing 4G system, when a terminal de-
vice is handed over from a source eNodeB (eNodeB) to
a target eNodeB, a source mobility management entity
(mobility management entity, MME) needs to send con-
nection context information of the terminal device to a
target MME, where the connection context information
of the terminal device includes an MME context, a PDN
connection context, and the like, so that the target MME
prepares a connection resource required by the terminal
device. If another service gateway (service gateway,
service GW) needs to be selected after the terminal de-
vice is handed over, the target MME further needs to
forward the connection context information of the termi-
nal device to a target service GW, so that the target serv-
ice GW allocates a tunnel resource to a session connec-
tion of the terminal device. In addition, the target MME
further needs to forward the connection context informa-
tion of the terminal device to the target eNodeB, so that
the target eNodeB prepares an air interface resource re-
quired by the terminal device. After the target service
GW, the target MME, and the target eNodeB all complete
preparation work, the target MME needs to notify the
source MME that the terminal device can be handed over
to the target eNodeB, and then the source MME notifies,
through the source eNodeB, the terminal device to be
handed over to the target eNodeB.
[0004] A process of an existing handover method is
complex, time overheads are relatively high, and as a
result, a delay is relatively large when the terminal device
is handed over from the source eNodeB (eNodeB) to the
target eNodeB.

SUMMARY

[0005] This application provides a handover method,
an apparatus, and a communications system, to resolve
a prior-art problem that a delay is relatively large when
a terminal device is handed over from a source eNodeB
to a target eNodeB.
[0006] According to a first aspect, this application pro-
vides a handover method. The method includes: A

source access point device sends a first message to a
target access point device through an access control de-
vice, and sends a second message to the terminal device.
The first message is used to notify the target access point
device that the terminal device is prepared to be handed
over to the target access point device, and the first mes-
sage herein corresponds to a first message shown in
FIG. 3 in a specific embodiment. The second message
is used to indicate the terminal device to be handed over
to the target access point device, and the second mes-
sage herein corresponds to a seventh message shown
in FIG. 3 in the specific embodiment. In this embodiment
of this application, the source access point device noti-
fies, through the access control device, the target access
point device that the terminal device is prepared to be
handed over to the target access point device, so that
the target access point device prepares an air interface
resource for the terminal device, and the terminal device
can be handed over to the target access point device. In
the prior art, a source eNodeB first notifies, through a
source MME, a target MME that the terminal device is
prepared to be handed over to the target access point
device, and then the target MME notifies a target service
GW and a target eNodeB that the terminal device is pre-
pared to be handed over to the target access point device,
so that the target MME, the target service GW, and the
target eNodeB prepare access resources for the target
eNodeB respectively, and the terminal device can be
handed over to the target access point device. Compared
with the prior art, this embodiment of this application can
simplify a network procedure and further improve a
handover speed.
[0007] In a possible design, the first message may car-
ry first information, and the first information includes one
or more of the following information: connection context
information of a connection established by the terminal
device on the source access point device, a mobility man-
agement context of the terminal device, and a Source
access point device to Target access point device con-
tainer. In the foregoing design, information such as the
connection context information of the connection estab-
lished by the terminal device on the source access point
device is carried in the first message, so that the target
access point device can prepare the air interface re-
source based on the information such as the connection
context information of the connection established on the
source access point device.
[0008] In a possible design, the connection context in-
formation may include one or more of the following infor-
mation: public data network (public data network, PDN)
context information, protocol data unit (protocol data unit,
PDU) context information, and bearer context informa-
tion.
[0009] In a possible design, the source access point
device may further receive second information that is
sent by the target access point device through the access
control device. The second information includes one or
more of the following information: connection context in-
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formation of a connection established by the target ac-
cess point device based on the first information, and a
Target access point device to Source access point device
container. The second information herein corresponds
to third information in the specific embodiment. In the
foregoing design, the source access point device may
receive information such as the connection context infor-
mation sent by the target access point device, so that the
source access point device can indicate, based on the
received information such as the connection context in-
formation, the terminal device to be handed over to the
target access point device.
[0010] In a possible design, the source access point
device may determine the target access point device
based on third information. The third information may in-
clude one or more of the following information: a meas-
urement report sent by the terminal device to the source
access point device, load information of a plurality of ac-
cess point devices, and the mobility management context
of the terminal device. The third information herein cor-
responds to second information in the specific embodi-
ment. In the foregoing design, a 3GPP binding message
that is based on the control and provisioning of wireless
access points (control and provisioning of wireless ac-
cess points, CAPWAP) protocol specification and that is
between the access point device and the access control
device is defined, so that the source access point device
may determine, based on information such as the load
information of the plurality of access point devices, the
target access point device to which the terminal device
is handed over, to simplify the handover procedure and
further improve the handover speed.
[0011] In a possible design, the plurality of access point
devices may be any plurality of access point devices in
a communications system, or may be a plurality of neigh-
boring access point devices of the source access point
device. In a possible design, the mobility management
context may include one or more of the following infor-
mation: a temporary identifier of the terminal device, a
moving track of the terminal device, a moving range of
the terminal device, and a tracking area list of the terminal
device; and the tracking area list includes at least one
tracking area.
[0012] In a possible design, the source access point
device may further receive a mobility management policy
that is of the terminal device and that is sent by the access
control device, and allocate the tracking area list to the
terminal device according to the mobility management
policy. The mobility management policy includes at least
one of the following information: the temporary identifier
of the terminal device, the moving track of the terminal
device, the moving range of the terminal device, and the
like; and the tracking area list includes the at least one
tracking area. In the foregoing design, the source access
point device may allocate a tracking area list with a rel-
atively small range to a terminal device with a small mov-
ing range, so that the source access point device can
page the terminal device in the tracking area list with the

relatively small range, and paging signaling can be fur-
ther reduced. The source access point device may allo-
cate a tracking area list with a relatively large range to a
terminal device with a large moving range. When the ter-
minal device moves in a tracking area included in the
tracking area list, a tracking area update process does
not need to be executed. Therefore, the source access
point device pages the terminal device in the tracking
area list with the relatively large range, and this can re-
duce the tracking area update process of the terminal
device.
[0013] In a possible design, the source access point
device may obtain the load information of the plurality of
access point devices from the access control device.
[0014] In a possible design, the source access point
device may periodically query the load information of the
plurality of access point devices from the access control
device, or the access control device may periodically
push the load information of the plurality of access point
devices to the source access point device.
[0015] In a possible design, before the source access
point device sends the second message to the terminal
device, the source access point device may determine a
tunnel endpoint identifier of the target access point de-
vice, and send data to a tunnel corresponding to the tun-
nel endpoint identifier of the target access point device.
The data is of the terminal device and is received by the
source access point device from an anchor device. In the
foregoing design, before the terminal device is handed
over to the target access point device, the source access
point device may send, through the tunnel corresponding
to the tunnel endpoint identifier of the target access point
device, the data that is of the terminal device and that is
received from the anchor device, so as to better ensure
performance of a network in a handover process of the
terminal device.
[0016] In a possible design, that the source access
point device determines a tunnel endpoint identifier of
the target access point device may include: if the source
access point device determines that the target access
point device can allocate the tunnel endpoint identifier
according to a preset rule, the source access point device
determines the tunnel endpoint identifier according to the
preset rule. Alternatively, the source access point device
receives the tunnel endpoint identifier that is sent by the
target access point device through the access control
device. In the foregoing design, when the target access
point device supports allocating the tunnel endpoint iden-
tifier according to the preset rule, the source access point
device may determine the tunnel endpoint identifier ac-
cording to the preset rule, so as to reduce a delay in the
handover process and further improve the handover
speed. When the target access point device does not
support allocating the tunnel endpoint identifier accord-
ing to the preset rule, the source access point device may
further receive the tunnel endpoint identifier sent by the
target access point device, so that the source access
point device can prepare to obtain the tunnel endpoint
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identifier of the target access point device, and handover
readiness can be further improved.
[0017] In a possible design, the anchor device may be
configured to receive the data of the terminal device from
a data network, and the anchor device may be the access
control device, or the anchor device may be the source
access point device, or the anchor device is another ac-
cess point device.
[0018] In a possible design, that the source access
point device determines the tunnel endpoint identifier ac-
cording to the preset rule may include: The source access
point device sends a data packet to the target access
point device. A preset field in an encapsulation header
of the data packet is the tunnel endpoint identifier, and
the tunnel endpoint identifier includes one or more of the
following information: an identifier of the terminal device
and a connection identifier of the terminal device. In the
foregoing design, a format of a pre-configured forwarding
data channel endpoint identifier is defined by using a da-
ta-packet-based specific field, so as to reduce the delay
in the handover process and further improve the hando-
ver speed.
[0019] In a possible design, the preset field in the en-
capsulation header of the data packet may be a Key field
in an encapsulation header of a generic routing encap-
sulation (Generic Routing Encapsulation, GRE) data
packet and a wireless specific information (wireless spe-
cific information) field in an encapsulation header of a
CAPWAP data packet.
[0020] According to a second aspect, this application
provides a handover method. The method includes: A
target access point device receives a first message that
is sent by a source access point device through the ac-
cess control device, prepares an air interface resource
for the terminal device based on first information, and
receives a second message sent by the terminal device.
The first message is used to notify the target access point
device that the terminal device is prepared to be handed
over to the target access point device, and the first mes-
sage herein corresponds to a second message shown
in FIG. 3 in a specific embodiment. The first information
includes at least one of the following information: con-
nection context information of a connection established
by the terminal device on the source access point device,
a mobility management context of the terminal device,
and a Source access point device to Target access point
device container. The first information herein corre-
sponds to the first information in the specific embodiment.
The second message is used to notify the target access
point device that the terminal device is already handed
over to the target access point device, and the second
message herein corresponds to a twelfth message
shown in FIG. 3 in the specific embodiment. In this em-
bodiment of this application, the source access point de-
vice notifies, through the access control device, the target
access point device that the terminal device is prepared
to be handed over to the target access point device, so
that the target access point device can prepare the air

interface resource for the terminal device, to enable the
terminal device to be handed over to the target access
point device. In the prior art, a source eNodeB first noti-
fies, through a source MME, a target MME that the ter-
minal device is prepared to be handed over to the target
access point device, and then the target MME notifies a
target service GW and a target eNodeB that the terminal
device is prepared to be handed over to the target access
point device, so that the target MME, the target service
GW, and the target eNodeB prepare access resources
for the target eNodeB respectively, and the terminal de-
vice can be handed over to the target access point device.
Compared with the prior art, this embodiment of this ap-
plication can simplify a network procedure and further
improve a handover speed.
[0021] In a possible design, the first information is sent
by the source access point device to the target access
point device by using the first message, or the first infor-
mation is obtained by the target access point device in
advance. In the foregoing design, the target access point
device may prepare the air interface resource based on
information obtained in advance, such as the connection
context information of the connection established by the
terminal device on the source access point device, so as
to reduce a handover delay and further improve the
handover speed. The target access point device may fur-
ther prepare the air interface resource based on the in-
formation such as the connection context information that
is of the connection established by the terminal device
on the source access point device and that is sent by the
source access point device, so as to improve handover
accuracy.
[0022] In a possible design, if the first information is
obtained by the target access point device in advance,
the target access point device may receive the first infor-
mation that is sent by the access control device in an
attach process of the terminal device or after the terminal
device establishes the connection. In the foregoing de-
sign, the access control device may synchronize the in-
formation such as the connection context information of
the terminal device to the target access point device in
advance. Compared with a case in which the information
is forwarded by the source access point device to the
target access point device in a handover process, the
handover delay can be shortened, and the handover
speed can be further improved.
[0023] In a possible design, the target access point de-
vice may further send second information to the source
access point device through the access control device.
The second information includes one or more of the fol-
lowing information: connection context information of a
connection established by the target access point device
based on the first information, and a Target access point
device to Source access point device container. The sec-
ond information herein corresponds to third information
in the specific embodiment. In the foregoing design, the
source access point device may receive information such
as the connection context information sent by the target
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access point device, so that the source access point de-
vice can indicate, based on the received information such
as the connection context information, the terminal de-
vice to be handed over to the target access point device.
[0024] In a possible design, the connection context in-
formation may include one or more of the following infor-
mation: PDN context information, PDU context informa-
tion, and bearer context information.
[0025] In a possible design, the target access point de-
vice may send a first tunnel endpoint identifier to the
source access point device through the access control
device, and receive, through a first tunnel corresponding
to the first tunnel endpoint identifier, a data packet sent
by the source access point device. The data packet is
data that is of the terminal device and that is received by
the source access point device from an anchor device.
Alternatively, the target access point device allocates a
second tunnel endpoint identifier according to a preset
rule, and receives through a second tunnel correspond-
ing to the second tunnel endpoint identifier, the data pack-
et sent by the source access point device. In the foregoing
design, before the terminal device is handed over to the
target access point device, the target access point device
may receive, through the tunnel corresponding to the tun-
nel endpoint identifier of the target access point device,
the data that is of the terminal device and that is received
from the anchor device, so as to better ensure perform-
ance of a network in a handover process of the terminal
device.
[0026] In a possible design, the anchor device may be
configured to receive the data of the terminal device from
a data network, and the anchor device may be the access
control device, or the anchor device may be the source
access point device, or the anchor device is another ac-
cess point device.
[0027] In a possible design, that the target access point
device allocates a second tunnel endpoint identifier ac-
cording to a preset rule may include: The target access
point device receives the data packet sent by the source
access point device. A preset field in an encapsulation
header of the data packet is the tunnel endpoint identifier,
and the tunnel endpoint identifier includes at least one
of the following information: an identifier of the terminal
device and a connection identifier of the terminal device.
In the foregoing design, a format of a pre-configured for-
warding data channel endpoint identifier is defined by
using a data-packet-based specific field, so as to reduce
the delay in the handover process and further improve
the handover speed.
[0028] In a possible design, the target access point de-
vice may send a third message to the access control
device. The third message is used to request the access
control device to establish a third tunnel between the tar-
get access point device and the anchor device, and the
third tunnel is used to: after the terminal device is handed
over to the target access point device, transmit the data
of the terminal device between the target access point
device and the anchor device. The third message herein

corresponds to a thirteenth message shown in FIG. 3 in
the specific embodiment. In the foregoing design, after
the terminal device is handed over to the target access
point device, the target access point device may receive
the data of the terminal device through the tunnel be-
tween the target access point device and the anchor de-
vice, so as to implement data transmission between the
terminal device and the data network after the terminal
device is handed over.
[0029] In a possible design, the mobility management
context may include at least one of the following infor-
mation: a temporary identifier of the terminal device, a
moving track of the terminal device, a moving range of
the terminal device, and a tracking area list of the terminal
device; and the tracking area list includes at least one
tracking area. According to a third aspect, this application
provides a handover method. The method includes: An
access control device receives a first message sent by
a source access point device, and sends a second mes-
sage to the target access point device. The first message
is used to notify the access control device that a terminal
device is prepared to be handed over to the target access
point device, and the first message herein corresponds
to a first message shown in FIG. 3 in a specific embod-
iment. The second message is used to notify the target
access point device that the terminal device is prepared
to be handed over to the target access point device, and
the second message herein corresponds to a second
message shown in FIG. 3 in the specific embodiment. In
this embodiment of this application, the source access
point device notifies, through the access control device,
the target access point device that the terminal device is
prepared to be handed over to the target access point
device, so that the target access point device prepares
an air interface resource for the terminal device, and the
terminal device can be handed over to the target access
point device. In the prior art, a source eNodeB first noti-
fies, through a source MME, a target MME that the ter-
minal device is prepared to be handed over to the target
access point device, and then the target MME notifies a
target service GW and a target eNodeB that the terminal
device is prepared to be handed over to the target access
point device, so that the target MME, the target service
GW, and the target eNodeB prepare access resources
for the target eNodeB respectively, and the terminal de-
vice can be handed over to the target access point device.
Compared with the prior art, this embodiment of this ap-
plication can simplify a network procedure and further
improve a handover speed.
[0030] In a possible design, the first message may car-
ry first information, and the first information includes at
least one of the following information: connection context
information of a connection established by the terminal
device on the source access point device, a mobility man-
agement context of the terminal device, and a Source
access point device to Target access point device con-
tainer. The first information herein corresponds to the
first information in the specific embodiment. In the fore-
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going design, information such as the connection context
information of the connection established by the terminal
device on the source access point device is carried in
the first message, so that the target access point device
can prepare the air interface resource based on the in-
formation such as the connection context information of
the connection established on the source access point
device.
[0031] In a possible design, the mobility management
context may include at least one of the following infor-
mation: a temporary identifier of the terminal device, a
moving track of the terminal device, a moving range of
the terminal device, and a tracking area list of the terminal
device; and the tracking area list includes at least one
tracking area.
[0032] In a possible design, the access control device
may receive second information sent by the target access
point device, and send the second information to the
source access point device. The second information in-
cludes at least one of the following information: connec-
tion context information of a connection established by
the target access point device based on the first informa-
tion, and a Target access point device to Source access
point device container. The second information herein
corresponds to the third information in the specific em-
bodiment. In the foregoing design, the source access
point device may receive information such as the con-
nection context information sent by the target access
point device, so that the source access point device can
indicate, based on the received information such as the
connection context information, the terminal device to be
handed over to the target access point device.
[0033] In a possible design, the access control device
may receive a third message sent by the target access
point device, and establish the tunnel between the target
access point device and the anchor device. The third
message is used to request the access control device to
establish the tunnel between the target access point de-
vice and the anchor device, and the tunnel is used to:
after the terminal device is handed over to the target ac-
cess point device, transmit data of the terminal device
between the target access point device and the anchor
device. The third message herein corresponds to a thir-
teenth message shown in FIG. 3 in the specific embod-
iment. In the foregoing design, after the terminal device
is handed over to the target access point device, the tar-
get access point device may receive the data of the ter-
minal device through the tunnel between the target ac-
cess point device and the anchor device, so as to imple-
ment data transmission between the terminal device and
the data network after the terminal device is handed over.
[0034] In a possible design, the access control device
may send a mobility management policy of the terminal
device to the source access point device. The mobility
management policy includes at least one of the following
information: a temporary identifier of the terminal device,
a moving track of the terminal device, a moving range of
the terminal device, and the like. In the foregoing design,

the access control device may send the mobility man-
agement policy of the terminal device to the source ac-
cess point device, so that the source access point device
can allocate a tracking area list to the terminal device
according to the mobility management policy.
[0035] According to a fourth aspect, this application
provides an apparatus. The apparatus may be an access
point device, an access control device, or a chip. The
apparatus has a function of implementing any one of the
embodiments in the first aspect, the second aspect, or
the third aspect. The function may be implemented by
hardware, or may be implemented by hardware by exe-
cuting corresponding software. The hardware or the soft-
ware includes one or more modules corresponding to the
foregoing function.
[0036] According to a fifth aspect, an apparatus is pro-
vided, including a processor, a communications inter-
face, and a memory. The communications interface is
configured to transmit a message and/or data between
the apparatus and another apparatus. The memory is
configured to store a computer executable instruction;
and when the apparatus runs, the processor executes
the computer executable instruction stored in the mem-
ory, so that the apparatus performs the handover method
according to any one of the first aspect or the embodi-
ments of the first aspect, the handover method according
to any one of the second aspect or the embodiments of
the second aspect, or the handover method according
to any one of the third aspect or the embodiments of the
third aspect.
[0037] According to a seventh aspect, this application
further provides a system. The system includes the
source access point device in any one of the embodi-
ments of the first aspect, the target access point device
in any one of the embodiments of the second aspect, and
the access control device in any one of the embodiments
of the third aspect.
[0038] According to an eighth aspect, this application
further provides a computer-readable storage medium.
The computer-readable storage medium stores an in-
struction; and when the instruction is run on a computer,
the computer is enabled to perform the method according
to the foregoing aspects.
[0039] According to a ninth aspect, this application fur-
ther provides a computer program product including an
instruction. When the computer program product runs on
a computer, the computer is enabled to perform the meth-
od according to the foregoing aspects.

BRIEF DESCRIPTION OF DRAWINGS

[0040]

FIG. 1 is a flowchart of a method for handing over a
terminal device to a base station according to this
application;
FIG. 2 is a schematic architectural diagram of a com-
munications system according to this application;

9 10 



EP 3 813 430 A1

7

5

10

15

20

25

30

35

40

45

50

55

FIG. 3 is a schematic flowchart of a handover method
according to this application;
FIG. 4 is a flowchart of a method for synchronizing
first information according to this application;
FIG. 5 is a schematic diagram of a format of a GRE
encapsulation header according to this application;
FIG. 6 is a schematic diagram of a format of a CAP-
WAP encapsulation header according to this appli-
cation;
FIG. 7A is a schematic diagram of a method for de-
termining a tunnel endpoint identifier pre-allocation
capability according to this application;
FIG. 7B is a schematic diagram of another method
for determining a tunnel endpoint identifier pre-allo-
cation capability according to this application;
FIG. 8 is a schematic flowchart of an attach method
of a terminal device according to this application;
FIG. 9 is a schematic structural diagram of a com-
munications apparatus according to this application;
FIG. 10 is a schematic structural diagram of another
communications apparatus according to this appli-
cation;
FIG. 11 is a schematic structural diagram of another
communications apparatus according to this appli-
cation; and
FIG. 12 is a schematic structural diagram of a com-
munications apparatus according to this application.

DESCRIPTION OF EMBODIMENTS

[0041] To make the objectives, technical solutions, and
advantages of this application clearer, the following fur-
ther describes this application in detail with reference to
the accompanying drawings.
[0042] In an existing 4G system, when a terminal de-
vice is handed over from a source eNodeB (eNodeB) to
a target eNodeB, the handover may be specifically im-
plemented by using the following process, as shown in
FIG. 1:
S101: The source eNodeB (eNodeB) sends handover
required (Handover Required) to a source mobility man-
agement entity (mobility management entity, MME) to
which the terminal device is attached, where the Hando-
ver Required is used to notify the source MME that the
terminal device is prepared to be handed over to the tar-
get eNodeB, and the Handover Required carries connec-
tion context information of the terminal device and the
like.
[0043] S102: The source MME sends a forward relo-
cation request (Forward Relocation Request) to a target
MME in which the target eNodeB is located, where the
forward relocation request is used to notify the target
MME that the terminal device is prepared to be handed
over to the target eNodeB, and the forward relocation
request carries the connection context information of the
terminal device and the like.
[0044] If the target MME determines that another serv-
ice gateway (service gateway, service GW) needs to be

selected after the terminal is handed over, steps S103
and S104 may be performed after S102 is performed.
[0045] S103: The target MME sends a create session
request (Create Session Request) to a target service
GW, where the Create Session Request is used to re-
quest the target service GW to establish a session with
the target MME, and the Create Session Request carries
the connection context information of the terminal device
and the like.
[0046] S104: The target service GW sends a create
session response (Create Session Response) to the tar-
get MME
[0047] S105: The target MME sends a handover re-
quest (Handover Request) to the target eNodeB, where
the second handover request is used to notify the target
eNodeB that the terminal device is prepared to be handed
over to the target eNodeB, and the second handover re-
quest carries the connection context information of the
terminal device and the like.
[0048] S106: After preparing an air interface resource
for the terminal device, the target eNodeB sends a hando-
ver request acknowledge (Handover Request Acknowl-
edge) to the target MME
[0049] S107: The target MME sends a create indirect
data forwarding tunnel request (Create Indirect Data For-
warding Tunnel Request) to the target service GW, where
the Create Indirect Data Forwarding Tunnel Request is
used to request the target service GW to establish a data
forwarding tunnel between the target service GW and
the target MME
[0050] S108: The target service GW sends a create
indirect data forwarding tunnel response (Create Indirect
Data Forwarding Tunnel Response) to the target MME.
[0051] S109: The target MME sends a forward reloca-
tion response (Forward Relocation Response) to the
source MME S110: The source MME sends a create in-
direct data forwarding tunnel request (Create Indirect Da-
ta Forwarding Tunnel Request) to a source service GW,
where the Create Indirect Data Forwarding Tunnel Re-
quest is used to request the source service GW to create
a data forwarding tunnel between the source service GW
and the source MME Sill: The source service GW sends
a create indirect data forwarding tunnel response (Create
Indirect Data Forwarding Tunnel Response) to the
source MME
[0052] S112: The source MME sends a handover com-
mand (Handover Command) to the source eNodeB,
where the Handover Command is used to notify the ter-
minal device to be handed over to the target eNodeB.
[0053] S113: The source eNodeB forwards the Hando-
ver Command to the terminal device.
[0054] It can be learned that a process of an existing
handover method is complex, time overheads are rela-
tively high, and as a result, a delay is relatively large when
the terminal device is handed over from the source eN-
odeB to the target eNodeB.
[0055] To resolve this problem, this application pro-
vides a handover method, an apparatus, and a commu-
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nications system. The method and the apparatus are
conceived based on a same invention concept. The
method and the apparatus have similar principles for re-
solving problems. Therefore, for implementation of the
apparatus and the method, refer to each other, and de-
tails of repeated parts are not described.
[0056] "A plurality of’ in this application means two or
more.
[0057] In addition, it should be understood that in de-
scriptions of this application, terms such as "first" and
"second" are merely intended for purposes of description,
and should not be understood as an indication or impli-
cation of relative importance, and cannot be understood
as an indication or implication of a sequence.
[0058] Referring to FIG. 2, an embodiment of this ap-
plication provides a communications system. The com-
munications system may include a terminal device, an
access point device, and an access control device. In the
communications system, an air interface technology be-
tween the terminal device and the access point device
is not limited. For example, the air interface technology
may be long term evolution (long term evolution, LTE),
a fifth generation (5G) communications system, or a hy-
brid architecture of LTE and 5G; and may be a licensed-
spectrum-based air interface technology, or may be an
unlicensed-spectrum-based air interface technology.
[0059] The terminal device is also referred to as wire-
less broadband customer-premises equipment (wireless
broadband customer-premises equipment, WBCPE) or
user equipment (user equipment, UE), and is a device
that provides voice and/or data connectivity for a user,
for example, a handheld device or a vehicle-mounted
device that has a wireless connection function. A com-
mon terminal includes, for example, a mobile phone, a
tablet, a notebook computer, a palmtop computer, a mo-
bile internet device (mobile internet device, MID), and a
wearable device such as a smartwatch, a smart band, or
a pedometer. Alternatively, the terminal device may be
a terminal device in a vertical industry, for example, a
self-driving car, a mechanical arm, or an electricity meter
in a factory.
[0060] The access point device is also referred to as
a wireless broadband access point (wireless broadband
access point, WBAP). The access point device may ter-
minate air interface signaling and a non-access stratum
(non-access stratum, NAS) message that are sent by the
terminal device, may further provide an access manage-
ment function, an authentication function, a mobility man-
agement function, a session management function, and
the like of the terminal device, and may further serve as
an egress gateway of data connection for local forward-
ing to communicate with an external data network. To be
specific, when the local forwarding is performed, the ac-
cess point device may serve as an anchor device for data
connection when the terminal device moves. Functions
such as terminating the non-access stratum (non-access
stratum, NAS) message sent by the terminal device, the
authentication function, the mobility management func-

tion, and the session management function may also be
implemented by the access control device. The access
control device is also referred to as a wireless broadband
access controller (wireless broadband access controller,
WBAC), may be configured to provide a user subscription
storage and management function, the mobility manage-
ment function, a policy control function, and an access
point device configuration management function for the
terminal device, and may further serve as an egress gate-
way of a data connection for centralized forwarding to
communicate with an external data network. To be spe-
cific, when the centralized forwarding is performed, the
access control device serves as an anchor device for
data connection when the terminal device moves. The
external data network may be a public data network or a
packet data network (public data network, or packet data
network, PDN), a data network (data network, DN), a
service network (such as an IP multimedia subsystem
(IP multimedia subsystem, IMS) system) provided by an
operator, or a service network provided by an enterprise
or a service provider.
[0061] The terminal device may be connected to the
access point device through a control plane WB-Uu in-
terface, and data may be transmitted between the termi-
nal device and the access point device through the WB-
Uu interface. The WB-Uu interface is similar to a 3GPP
LTE-Uu air interface. The terminal device may support
the NAS message defined in 3GPP, and the NAS mes-
sage may be terminated at the access point device. The
access point device may be connected to the WBAC
through a control plane WB-1 interface, and data may be
transmitted between the access point device and the
WBAC through the WB-1 interface. Access point devices
cannot be connected to each other through a control
plane interface, and data can be forwarded between the
access point devices in an IP routing manner.
[0062] Based on the architecture of the communica-
tions system provided in FIG. 2, an embodiment of this
application provides a handover method. As shown in
FIG. 3, the method may specifically include the following
steps.
[0063] Before a terminal device is handed over to a
target access point device, a source access point device
may determine that the terminal device needs to be hand-
ed over to the target access point device. Specifically,
the source access point device may determine, based
on a measurement report reported by the terminal device,
that the terminal device needs to be handed over to the
target access point device.
[0064] S301: The source access point device sends a
first message to an access control device, where the first
message is used to notify the access control device that
the terminal device is prepared to be handed over to the
target access point device. The first message may carry
first information, and the first information may include one
or more of the following information: connection context
information of a connection established by the terminal
device on the source access point device, a mobility man-
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agement context of the terminal device, and a Source
access point device to Target access point device con-
tainer (Source WBAP to Target WBAP container). The
Source WBAP to Target WBAP container may include
one or more first parameters, and the first parameter may
be a parameter required when the terminal device is
handed over. The first message may further carry an
identifier of the target access point device. It is clear that
the first message may also carry other information, and
this is not listed one by one in this embodiment of this
application. The connection context information in the
embodiments of this application may include one or more
of the following information: PDN context information,
PDU context information, and bearer context information.
[0065] A specific protocol type of the message in the
embodiments of this application may be control and pro-
visioning of wireless access points (control and provi-
sioning of wireless access points, CAPWAP), the simple
network management protocol (simple network manage-
ment protocol, SNMP), or another protocol. A protocol
type of the message is not specifically limited in the em-
bodiments of this application. For ease of description,
the CAPWAP protocol is used as an example to describe
the message in the embodiments of this application.
[0066] When the CAPWAP protocol is used as an ex-
ample, the message in the embodiments of this applica-
tion may have two formats. One format is a CAPWAP
Message (Vendor Specific (List of 3GPP specific mes-
sage container)), where the List of 3GPP specific mes-
sage container may be a target node identifier (Target
Node ID)+a message container (message container),
and the Target Node ID represents a destination receive
end of information in the message container. The Target
Node ID may alternatively be an optional information el-
ement. For example, if the message does not include the
Target Node ID, it indicates that a receive end of infor-
mation carried in a corresponding message container is
a preset target node, for example, a WBAC. The mes-
sage container carries specific information.
[0067] The other format is a CAPWAP Message (Ven-
dor Specific (Forward container, Direct container)),
where the Forward container represents a message that
can be directly forwarded by the access control device
without parsing, and a format of the Forward container
is the same as that of the List of 3GPP specific message
container. The Direct container represents a message
that needs to be parsed by the access control device,
and a format of the Direct container may be the same as
that of the List of 3GPP specific message container, or
may be the same as that of the message container.
[0068] In an implementation, the first message may be
a wireless termination points (wireless termination
points, WTP) event request (Event Request) message
in the CAPWAP protocol. A format of the first message
may be a WTP Event Request (V[Target WBAP ID, Re-
location Request]), the Target WBAP ID may be an iden-
tifier of the access control device, the Relocation Request
is used to notify the receive end that the terminal device

is prepared to be handed over to the target access point
device, and the Relocation Request may carry the first
information.
[0069] In another implementation, the first message
may be a Relocation Request. Therefore, the source ac-
cess point device may send the first message to the ac-
cess control device by using a WTP Event Request
(V[Target WBAP ID, Relocation Request]).
[0070] In a possible implementation, the source ac-
cess point device may determine the target access point
device based on second information. The second infor-
mation may include one or more of the following infor-
mation: the measurement report sent by the terminal de-
vice to the source access point device, load information
of a plurality of access point devices, and a mobility man-
agement context of the terminal device. The source ac-
cess point device may obtain the load information of the
plurality of access point devices from the access control
device. Specifically, the source access point device may
periodically query the load information of the plurality of
access point devices from the access control device, or
the access control device may periodically push the load
information of the plurality of access point devices to the
source access point device. The plurality of access point
devices may be any plurality of access point devices in
the communications system, or a plurality of neighboring
access point devices of the source access point device,
or all access point devices in the communications sys-
tem.
[0071] The mobility management context may include
one or more of the following information: a temporary
identifier of the terminal device, a moving track of the
terminal device, a moving range of the terminal device,
and a tracking area list of the terminal device. The track-
ing area list includes at least one tracking area, and a
mobility management policy. It is clear that the source
access point device may alternatively determine the tar-
get access point device based on other information. This
is not specifically limited in this embodiment of this ap-
plication.
[0072] S302: The access control device sends a sec-
ond message to the target access point device, where
the second message is used to notify the target access
point device that the terminal device is prepared to be
handed over to the target access point device. The sec-
ond message may carry the first information. The access
control device may send the first information to the target
access point device by using the second message based
on the identifier that is of the target access point device
and that is carried in the first message. It is clear that the
second message may also carry other information, and
this is not listed one by one in this embodiment of this
application.
[0073] In an implementation, the second message may
be a station configuration request (Station Configuration
Request) message in the CAPWAP protocol. A format
of the second message may be a Station Configuration
Request (V[Target WBAP ID, Relocation Request]), and
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the Target WBAP ID may be the identifier of the target
access point device.
[0074] In another implementation, the second mes-
sage may be a Relocation Request. Therefore, the ac-
cess control device may send the second message to
the target access point device by using a Station Config-
uration Request (V[Target WBAP ID, Relocation Re-
quest]).
[0075] S303: The target access device prepares an air
interface resource for the terminal device based on the
first information. The target access device may obtain
the first information in either of the following two manners:

Manner 1: The first information may be sent by the
source access point device to the target access point
device by using the first message. In other words,
the first message sent by the source access point
device to the access control device in step S301 car-
ries the first information, and the second message
sent by the access control device to the target access
point device in step S302 carries the first information,
so that the target access point device can obtain the
first information after receiving the second message.
Manner 2: The first information may be obtained by
the target access point device in advance. For ex-
ample, the target access point device may receive
the first information that is sent by the access control
device in an attach process of the terminal device or
after the terminal device establishes the connection.

[0076] In the attach process of the terminal device or
after the terminal device establishes the connection, the
access control device selects some access point devices
to synchronize the first information of the terminal device.
The access control device may select one or more neigh-
boring access point devices of the source access point
device to synchronize the first information of the terminal
device. Alternatively, the access control device may se-
lect all access point devices in the communications sys-
tem to synchronize the first information of the terminal
device. Alternatively, the access control device may se-
lect one or more access point devices in the communi-
cations system according to a preset selection rule to
synchronize the first information of the terminal device.
Alternatively, the access control device may select one
or more access point devices according to the mobility
management policy of the terminal device to synchronize
the first information of the terminal device. The mobility
management policy includes one or more of the following
information: the temporary identifier of the terminal de-
vice, the moving track of the terminal device, the moving
range of the terminal device, and the like.
[0077] For a process in which the access control device
synchronizes the first information of the terminal device
to the access point device, refer to FIG. 4.
[0078] S401: The terminal device is successfully at-
tached, or successfully establishes a connection.
[0079] S402: The access control device selects an ac-

cess point device.
[0080] S403: The access control device sends a third
message to the access point device, where the third mes-
sage carries first information, and the third message is
used to indicate the access point device to synchronize
the first information of the terminal device.
[0081] In an implementation, the third message may
be a Station Configuration Request message or a con-
figuration update request (Configuration Update Request
message) message in the CAPWAP protocol. The Sta-
tion Configuration Request message is used as an ex-
ample, and a format of the third message may be a Sta-
tion Configuration Request (V[Target WBAP ID, context
synchronization request (Context Synchronization Re-
quest)]). The Target WBAP ID may be an identifier of the
access point device selected by the access control de-
vice, the Context Synchronization Request is used to in-
dicate the access point device to synchronize the first
information of the terminal device, and the Context Syn-
chronization Request carries the first information.
[0082] In another implementation, the third message
may be a Context Synchronization Request. Therefore,
in step S403, the access control device may send the
third message to the access point device by using a Sta-
tion Configuration Request (V[Target WBAP ID, Context
Synchronization Request]).
[0083] S404: The access point device sends a fourth
message to the access control device, where the fourth
message is used to notify the access control device that
the access point device already synchronizes the first
information of the terminal device.
[0084] In an implementation, the fourth message may
be a station configuration response (Station Configura-
tion Response) message or a configuration update re-
sponse (Configuration Update Response) message in
the CAPWAP protocol. The Station Configuration Re-
sponse message is used as an example, and a format
of the fourth message may be a Station Configuration
Response (V[Target WBAP ID, context synchronization
response (Context Synchronization Response)]). The
Target WBAP ID may be the identifier of the access con-
trol device, and the Context Synchronization Response
is used to notify the access control device that the access
point device already synchronizes the first information of
the terminal device.
[0085] In another implementation, the fourth message
may be a Context Synchronization Response. Therefore,
the Station Configuration Response message is used as
an example, and the access point device may send the
fourth message to the access control device by using a
Station Configuration Response (V[Target WBAP ID,
Context Synchronization Response]).
[0086] After step S303 is performed and before S306
is performed, steps S304 and S305 may be performed.
[0087] S304: The target access point device sends
third information to the access control device, where the
third information may include one or more of the following
information: connection context information of a connec-
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tion established by the target access point device based
on the first information, and a Target access point device
to Source access point device container (Target WBAP
to Source WBAP Transparent Container). The Target
WBAP to Source WBAP Transparent Container may in-
clude one or more second parameters, and the one or
more second parameters may be determined by the tar-
get access point device based on one or more first pa-
rameters. The target access point device may send the
third information to the access control device by using a
fifth message, where the fifth message is used to notify
the access control device that the target access point
device already prepares the air interface resource. The
fifth message may further carry a tunnel endpoint iden-
tifier of the target access point device, and the tunnel
endpoint identifier is used by the source access point
device to forward a data packet to the target access point
device. The data packet is data that is of the terminal
device and that is received by the source access point
device from an anchor device. It is clear that the fifth
message may also carry other information, and this is
not listed one by one in this embodiment of this applica-
tion.
[0088] In an implementation, the fifth message may be
a Station Configuration Response message. A format of
the fifth message may be a Station Configuration Re-
sponse (V[Target WBAP ID, reconfiguration response
(Relocation Response)]), the Target WBAP ID may be
the identifier of the access control device, the Relocation
Response is used to notify the receive end that the target
access point device already prepares the air interface
resource, and the Relocation Response message carries
the third information.
[0089] In another implementation, the fifth message
may be a Relocation Response. Therefore, the target
access point device may send the fifth message to the
access control device by using a Station Configuration
Response (V[Target WBAP ID, Relocation Response]).
[0090] S305: The access control device sends a sixth
message to the source access point device. The sixth
message may carry the third information and/or the tun-
nel endpoint identifier of the target access point device.
[0091] In an implementation, the sixth message may
be a WTP event response (Event Response) message
in the CAPWAP protocol. A format of the sixth message
may be a WTP Event Response (V[Target WBAP ID,
Relocation Response]), and the Target WBAP ID may
be an identifier of the source access point device.
[0092] In another implementation, the sixth message
may be a Relocation Response. Therefore, the access
control device may send the sixth message to the source
access point device by using a WTP Event Response
(V[Target WBAP ID, Relocation Response]).
[0093] S306: The source access point device sends a
seventh message to the terminal device, where the sev-
enth message is used to indicate the terminal device to
be handed over to the target access point device. The
seventh message may be a handover command (Hando-

ver Command) message in the CAPWAP protocol.
[0094] After step S306 is performed and before step
S308 is performed, the source access point device may
send, to the target access point device, the data packet
that is of the terminal device and that is received from
the anchor device. For details, refer to step S307. For
example, when local forwarding is performed, the anchor
device may be a source access point device, or may be
any other access point device. When centralized forward-
ing is performed, the anchor device may be an access
control device.
[0095] S307: The source access point device forwards
the data packet to the target access point device based
on the tunnel endpoint identifier of the target access point
device. In this way, the target access point device may
receive the data packet based on the tunnel endpoint
identifier of the target access point device.
[0096] Step S307 may be implemented in either of the
following two manners:
Manner 1: The source access point device may deter-
mine the tunnel endpoint identifier according to a preset
rule, and forward the data packet to the target access
point device based on the tunnel endpoint identifier. In
this way, the target access point device may determine
the tunnel endpoint identifier according to the preset rule,
and receive the data packet based on the tunnel endpoint
identifier. Specifically, the source access point device
may send the data packet to the target access point de-
vice, where a preset field in an encapsulation header of
the data packet is the tunnel endpoint identifier, and the
tunnel endpoint identifier includes one or more of the fol-
lowing information: an identifier of the terminal device
and a connection identifier of the terminal device. In this
way, the target access point device receives the data
packet, and obtains the tunnel endpoint identifier from
the preset field in the encapsulation header of the data
packet. The connection identifier includes one or more
of the following identifiers: a PDN connection identifier,
a PDU connection identifier, and a bearer identifier.
[0097] For example, the preset field in the encapsula-
tion header of the data packet may be a Key field in an
encapsulation header of a generic routing encapsulation
(Generic Routing Encapsulation, GRE) data packet and
a wireless specific information (wireless specific informa-
tion) field in an encapsulation header of a CAPWAP data
packet.
[0098] A format of the GRE encapsulation header may
be shown in FIG. 5. The Key field, that is, a GRE Key, is
a tunnel endpoint identifier, and the Key field may spe-
cifically include the identifier of the terminal device and/or
the connection identifier of the terminal device. In this
way, the target access point device and the access con-
trol device may determine, based on the Key field in the
encapsulation header of the received data packet in the
GRE format, a terminal device to which the data packet
belongs and a connection identifier.
[0099] A format of the wireless specific information field
in the CAPWAP may be shown in FIG. 6, and the wireless
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specific information field is used to describe information
related to an access technology. A Data part may be
defined freely, and a length is less than or equal to 255
bits. In this embodiment of this application, a definition
of the Data part is extended, and the Data part is used
to represent the tunnel endpoint identifier. Specifically,
the Data part may include the identifier of the terminal
device and/or the connection identifier of the terminal de-
vice. For example, the first 40 bits of the Data part rep-
resent the identifier of the terminal device, a 41st bit to a
44th bit represent a PDN connection identifier or a PDU
connection identifier, and a 45th bit to a 48th bit represent
a bearer identifier or a quality of service (quality of serv-
ice, QoS) flow (flow) identifier. In this way, the target ac-
cess point device and the access control device may de-
termine, based on the Data part of the Wireless Specific
Information field in the encapsulation header of the re-
ceived data packet in the CAPWAP format, a terminal
device to which the data packet belongs and a connection
identifier.
[0100] Optionally, the source access point device may
use Manner 1 when determining that the target access
point device has a tunnel endpoint identifier pre-alloca-
tion capability, to be specific, when the target access
point device can allocate the tunnel endpoint identifier
according to the preset rule.
[0101] The source access point device may determine,
in the following manner, that the target access point de-
vice has the tunnel endpoint identifier pre-allocation ca-
pability, as shown in FIG. 7A:
S701a: The source access point device sends an eighth
message to the access control device, where the eighth
message is used to query tunnel endpoint identifier pre-
allocation capabilities of one or more access point devic-
es from the access control device. The one or more ac-
cess point devices may be any one or more access point
devices in the communications system, or one or more
neighboring access point devices of the source access
point device, or all the access point devices in the com-
munications system. The eighth message may carry
identifiers of the one or more access point devices. The
eighth message may be a configuration status request
message in the CAPWAP protocol. The source access
point device may query tunnel endpoint identifier pre-
allocation capabilities of a plurality of access point devic-
es from the access control device when the source ac-
cess point device reports, to the access control device,
a tunnel endpoint identifier pre-allocation capability of the
source access point device.
[0102] S702a: The access control device sends a ninth
message to the source access point device, where the
ninth message carries information about the tunnel end-
point identifier pre-allocation capabilities of the one or
more access point devices. The ninth message may be
a configuration status response message in the CAP-
WAP protocol. The ninth message may further carry a
message format supported by the one or more access
point devices, to be specific, whether the GER format or

the CAPWAP format is supported. In this way, the source
access point device may forward a data packet to the
target access point device based on a data format sup-
ported by the target access point device. For example,
if the target access point device supports the GER format,
the source access point device sends a data packet in
the GER format to the target access point device.
[0103] Information about a tunnel endpoint identifier
pre-allocation capability is used to indicate whether an
access point device can determine a tunnel endpoint
identifier according to the preset rule. A specific form of
the information about the tunnel endpoint identifier pre-
allocation capability is not limited, for example, may be
represented by 1 and 0. That is, if the information about
the tunnel endpoint identifier pre-allocation capability is
1, it indicates that the access point device can determine
the tunnel endpoint identifier according to the preset rule.
If the information about the tunnel endpoint identifier pre-
allocation capability is 0, it indicates that the access point
device cannot determine the tunnel endpoint identifier
according to the preset rule. Alternatively, if the informa-
tion about the tunnel endpoint identifier pre-allocation ca-
pability is 0, it indicates that the access point device can
determine the tunnel endpoint identifier according to the
preset rule. If the information about the tunnel endpoint
identifier pre-allocation capability is 1, it indicates that the
access point device cannot determine the tunnel end-
point identifier according to the preset rule. Alternatively,
when the ninth message does not carry an identifier of
an access point device, it may indicate that the access
point device cannot determine a tunnel endpoint identifier
according to the preset rule. Alternatively, when the ninth
message does not carry an identifier of an access point
device, it may indicate that the access point device can
determine a tunnel endpoint identifier according to the
preset rule.
[0104] In this way, the source access point device may
locally store the information about the tunnel endpoint
identifier pre-allocation capabilities of the one or more
access point devices, and in a process in which the ter-
minal device is handed over to the target access point
device, determine, based on the locally stored informa-
tion about the tunnel endpoint identifier pre-allocation ca-
pabilities of the plurality of access point devices, whether
the target access point device supports the tunnel end-
point identifier pre-allocation capability.
[0105] The source access point device may alterna-
tively determine, in the following manner, that the target
access point device has the tunnel endpoint identifier pre-
allocation capability, as shown in FIG. 7B:
S701b: The access control device sends a tenth mes-
sage to the source access point device, where the tenth
message is used to indicate the source access point de-
vice to update stored information about tunnel endpoint
identifier pre-allocation capabilities of a plurality of ac-
cess point devices, and the tenth message may carry
information about a tunnel endpoint identifier pre-alloca-
tion capability of an access point device whose tunnel
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endpoint identifier pre-allocation capability changes. The
tenth message may be a configuration update request
message in the CAPWAP protocol. The tenth message
may further carry a message format supported by the
plurality of access point devices, to be specific, whether
the GER format or the CAPWAP format is supported. In
this way, the source access point device may forward a
data packet to the target access point device based on
a data format supported by the target access point de-
vice. For example, if the target access point device sup-
ports the GER format, the source access point device
sends a data packet in the GER format to the target ac-
cess point device.
[0106] S702b: The source access point device sends
an eleventh message to the access control device, where
the eleventh message is used to notify the access control
device that the source access point device already up-
dates the stored information about the tunnel endpoint
identifier pre-allocation capabilities of the plurality of ac-
cess point devices. The eleventh message may be a con-
figuration update response message in the CAPWAP
protocol.
[0107] When the source access point device deter-
mines that the target access point device has the tunnel
endpoint identifier pre-allocation capability, after S303 is
performed, S304 and S305 may not be performed, and
step S306 is directly performed.
[0108] Manner 2: The source access point device re-
ceives the tunnel endpoint identifier sent by the target
access point device. The target access point device may
send the tunnel endpoint identifier of the target access
point device to the access control device by using the
fifth message in step S304, and the access control device
sends the tunnel endpoint identifier of the target access
point device to the source access point device by using
the sixth message in step S305. In this way, after receiv-
ing the sixth message sent by the access control device,
the source access point device determines the tunnel
endpoint identifier sent by the target access point device.
[0109] S308: The terminal device is handed over to the
target access point device, and sends a twelfth message
to the target access point device, where the twelfth mes-
sage is used to notify the target access point device that
the terminal device is already handed over to the target
access point device. The twelfth message may be a
handover confirm (Handover Confirm) message in the
CAPWAP protocol.
[0110] After step S308 is performed, the target access
point device may request the access control device to
request to establish a data forwarding tunnel between
the target access point device and the anchor device, so
that after the terminal device is handed over to the target
access point device, data of the terminal device is trans-
mitted between the target access point device and the
anchor device through the established data forwarding
tunnel. For details, refer to step S309 to step S312.
[0111] S309: The target access point device sends a
thirteenth message to the access control device, where

the thirteenth message is used to request the access
control device to establish a tunnel between the target
access point device and the anchor device, and the tun-
nel is used to: after the terminal device is handed over
to the target access point device, transmit the data of the
terminal device between the target access point device
and the anchor device.
[0112] The second message sent by the access control
device to the access control device in step S302 may
further carry an identifier of the anchor device, so that
the target access point device can send the thirteenth
message based on the identifier that is of the anchor
device and that is carried in the second message.
[0113] In an implementation, the thirteenth message
may be a WTP Event Request message. A format of the
thirteenth message may be a WTP Event Request
(V[Target WBAP ID, Modify Tunnel Request]), the Target
WBAP ID may be the identifier of the access control de-
vice, and the Modify Tunnel Request is used to request
the receive end to establish a tunnel between the target
access point device and the anchor device. The Modify
Tunnel Request may carry PDN connection context in-
formation and/or PDU connection context information,
and may further carry an endpoint identifier allocated by
the target access point device to each bearer of the ter-
minal device, where the endpoint identifier correspond-
ing to each bearer may be an internet protocol (Internet
Protocol, IP) address+a GRE Key.
[0114] In another implementation, the thirteenth mes-
sage may be a Modify Tunnel Request. Therefore, the
target access point device may send the thirteenth mes-
sage to the access control device by using a WTP Event
Request (V[Target WBAP ID, Modify Tunnel Request]).
[0115] S310: The access control device sends a four-
teenth message to the anchor device, where the four-
teenth message is used to request the anchor device to
establish a tunnel between the anchor device and the
target access point device. In an implementation, the
fourteenth message may be a Station Configuration Re-
quest message. A format of the fourteenth message may
be a Station Configuration Request (V[Target WBAP ID,
Modify Tunnel Request]), and the Target WBAP ID may
be the identifier of the anchor device.
[0116] In another implementation, the fourteenth mes-
sage may be a Modify Tunnel Request. Therefore, the
target access point device may send the fourteenth mes-
sage to the access control device by using a Station Con-
figuration Request (V[Target WBAP ID, Modify Tunnel
Request]).
[0117] S311: The anchor device switches an uplink
channel and a downlink channel of the terminal device
to the target access point device, and sends a fifteenth
message to the access control device, where the fifteenth
message is used to notify the access control device that
the anchor device already switches the uplink channel
and the downlink channel of the terminal device to the
target access point device.
[0118] In an implementation, the fifteenth message
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may be a Station Configuration Response message. A
format of the fifteenth message may be a Station Con-
figuration Response (V[Target WBAP ID, Modify Tunnel
Response]), the Target WBAP ID may be the identifier
of the access control device, and the Modify Tunnel Re-
sponse is used to notify the receive end that the anchor
device already switches the uplink channel and the down-
link channel of the terminal device to the target access
point device.
[0119] In another implementation, the fifteenth mes-
sage may be a Modify Tunnel Response. Therefore, the
anchor device may send the fifteenth message to the
access control device by using a Station Configuration
Response (V[Target WBAP ID, Modify Tunnel Re-
sponse]).
[0120] If the anchor device is the access control device,
step S312 may be directly performed after step S309 is
performed. If the anchor device is the source access point
device or any other access point device, after step S309
is performed, step S310 and step S311 may be first per-
formed, and then step S312 may be performed.
[0121] If the anchor device is the source access point
device, S309 to S312 may not be performed, and the
target access point device may use the tunnel endpoint
identifier that is of the target access point device and that
is obtained in step S307 as a connection downlink tunnel
identifier of the terminal device, so that after the terminal
device is handed over to the target access point device,
the anchor device sends the data of the terminal device
to the target access point device based on the tunnel
endpoint identifier of the target access point device. A
connection context included in first information includes
a connection uplink tunnel identifier allocated by the
source access point device to the terminal device, so that
after the terminal device is handed over to the target ac-
cess point device, the target access point device may
send the data of the terminal device to the anchor device
based on the connection uplink tunnel identifier included
in the connection context. Alternatively, when determin-
ing that the anchor device has the tunnel endpoint iden-
tifier pre-allocation capability, the target access point de-
vice may determine an uplink tunnel identifier according
to the preset rule, so that after the terminal device is hand-
ed over to the target access point device, the target ac-
cess point device may send the data of the terminal de-
vice to the anchor device based on the determined uplink
tunnel identifier. The target access point device may ob-
tain the tunnel endpoint identifier pre-allocation capability
of the anchor device from the access control device by
using the method described in FIG. 7A or FIG. 7B, to
obtain the uplink tunnel identifier according to the preset
rule. For a process in which the target access point device
obtains the uplink tunnel identifier according to the preset
rule, refer to the process of determining the tunnel end-
point identifier according to the preset rule in step S307.
Details are not described again in this embodiment of
this application.
[0122] S312: The access control device sends a six-

teenth message to the target access point device, where
the sixteenth message is used to notify the target access
point device that the anchor device already switches the
uplink channel and the downlink channel of the terminal
device to the target access point device. The sixteenth
message may be a WTP Event Response message, and
the WTP Event Response message may carry the Modify
Tunnel Response message in the fifteenth message.
[0123] In an implementation, the sixteenth message
may be a WTP Event Response message. A format of
the sixteenth message may be a WTP Event Response
(V[Target WBAP ID, Modify Tunnel Response]), the Tar-
get WBAP ID may be the identifier of the target access
point device, and the Modify Tunnel Response is used
to notify the target access point device that the anchor
device already switches the uplink channel and the down-
link channel of the terminal device to the target access
point device.
[0124] In another implementation, the sixteenth mes-
sage may be a Modify Tunnel Response. Therefore, the
access control device may send the sixteenth message
to the target access point device by using a WTP Event
Response (V[Target WBAP ID, Modify Tunnel Re-
sponse]).
[0125] After step S312 is performed, step S313 may
be performed.
[0126] S313: The target access point device sends a
seventeenth message to the access control device,
where the seventeenth message is used to notify the
access control device that the terminal device is already
handed over to the target access point device.
[0127] In an implementation, the seventeenth mes-
sage may be a WTP Event Request message. A format
of the seventeenth message may be a WTP Event Re-
quest (V[Target WBAP ID, reconfiguration complete no-
tification (Relocation Complete Notification)]), the Target
WBAP ID may be the identifier of the access control de-
vice, and the Relocation Complete Notification is used
to notify the access control device that the terminal device
is already handed over to the target access point device.
[0128] In another implementation, the seventeenth
message may be a Relocation Complete Notification.
Therefore, the target access point device may send the
seventeenth message to the access control device by
using a WTP Event Request (V[Target WBAP ID, Relo-
cation Complete Notification]).
[0129] After step S313 is performed, step S314 and
step S315 may be performed.
[0130] S314: The access control device sends an
eighteenth message to the source access point device,
where the eighteenth message is used to notify the
source access point device that the terminal device is
already handed over to the target access point device.
The eighteenth message may further include a cancel
location request (Cancel Location Request). The Cancel
Location Request is used to: notify the source access
point device that the terminal device is already handed
over to the target access point device, and indicate the
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source access point device to delete a context of the
terminal device.
[0131] In an implementation, the eighteenth message
may be a Station Configuration Request message. A for-
mat of the eighteenth message may be a Station Con-
figuration Request (V[Target WBAP ID, Relocation Com-
plete Notification and/or Cancel Location Request]), the
Target WBAP ID may be the identifier of the source ac-
cess point device, and the Relocation Complete Notifi-
cation is used to notify the source access point device
that the terminal device is already handed over to the
target access point device.
[0132] In another implementation, the eighteenth mes-
sage may be a Relocation Complete Notification. There-
fore, the access control device may send the eighteenth
message and/or the Cancel Location Request to the
source access point device by using a Station Configu-
ration Request (V[Target WBAP ID, Relocation Com-
plete Notification and/or Cancel Location Request]).
[0133] S315: The source access point device sends a
nineteenth message to the access control device, where
the nineteenth message is used to notify the access con-
trol device that the source access point device already
confirms that the terminal device is already handed over
to the target access point device. When receiving the
nineteenth message, the source access point device may
start a counter, and when the counter times out, the
source access point device deletes locally stored con-
nection data of the terminal device. The connection data
of the terminal device includes at least the first informa-
tion and/or the data forwarding tunnel between the
source access point device and the target access point
device. When the anchor device is a source access point
device, the source access point device and the target
access point device may not delete the forwarding tunnel
between the source access point device and the target
access point device, and the forwarding tunnel is used
as a connection downlink tunnel of the terminal device.
[0134] In an implementation, the nineteenth message
may be a Station Configuration Response message. A
format of the nineteenth message may be a Station Con-
figuration Response (V[Target WBAP ID, Relocation
Complete ACK]), the Target WBAP ID may be the iden-
tifier of the access control device, and the Relocation
Complete ACK is used to notify the access control device
that the source access point device already confirms that
the terminal device is already handed over to the target
access point device.
[0135] In another implementation, the nineteenth mes-
sage may be a Relocation Complete Notification. There-
fore, the source access point device may send the nine-
teenth message to the access control device by using a
Station Configuration Response (V[Target WBAP ID, Re-
location Complete ACK).
[0136] After step S315 is performed, step S316 may
be performed.
[0137] S316: The access control device sends a twen-
tieth message to the target access point device, where

the twentieth message is used to notify the target access
point device that the source access point device already
confirms that the terminal device is already handed over
to the target access point device.
[0138] In an implementation, the twentieth message
may be a WTP Event Response message. A format of
the twentieth message may be a WTP Event Response
(V[Target WBAP ID, Relocation Complete ACK]), and
the Target WBAP ID may be the identifier of the target
access point device.
[0139] In another implementation, the twentieth mes-
sage may be a Relocation Complete Notification. There-
fore, the target access point device may send the twen-
tieth message to the access control device by using a
WTP Event Response (V[Target WBAP ID, Relocation
Complete ACK).
[0140] When the source access point device deter-
mines the tunnel endpoint identifier of the target access
point device according to the preset rule, S315 and S316
may not be performed.
[0141] The thirteenth message sent by the target ac-
cess point device in step S309 and the seventeenth mes-
sage sent by the target access point device in step S313
may be combined into one message for sending; to be
specific, the Modify Tunnel Request and the Relocation
Complete Notification may be carried in a same WTP
Event Request message and sent to the access control
device. The fourteenth message sent by the access con-
trol device in step S310 and the eighteenth message sent
by the access control device in step S314 may also be
combined into one message for sending. After receiving
the fifteenth message sent by the anchor device in step
S311 and the nineteenth message sent by the source
access point device in step S315, the access control de-
vice may combine the fifteenth message and the nine-
teenth message into one message and send the com-
bined message to the target access point device, that is,
the Modify Tunnel Response and the Relocation Com-
plete ACK may be carried in the WTP Event Response
message and sent to the target access point device.
[0142] In this embodiment of this application, the
source access point device notifies, through the access
control device, the target access point device that the
terminal device is prepared to be handed over to the tar-
get access point device, so that the target access point
device prepares the air interface resource for the terminal
device, and the terminal device can be handed over to
the target access point device. In the prior art, a source
eNodeB first notifies, through a source MME, a target
MME that the terminal device is prepared to be handed
over to the target access point device, and then the target
MME notifies a target service GW and a target eNodeB
that the terminal device is prepared to be handed over
to the target access point device, so that the target MME,
the target service GW, and the target eNodeB prepare
access resources for the target eNodeB respectively, and
the terminal device can be handed over to the target ac-
cess point device. Compared with the prior art, this em-
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bodiment of this application can simplify a network pro-
cedure and further improve a handover speed.
[0143] Based on the communications system shown
in FIG. 2, an embodiment of this application further pro-
vides an attach method of a terminal device, as shown
in FIG. 8. The handover method shown in FIG. 3 and the
attach method of the terminal device shown in FIG. 8
may be combined as one solution for use, or may be
separately used as two independent solutions. This is
not specifically limited in this embodiment of this appli-
cation. The attach method of the terminal device includes
the following steps.
[0144] S801: The terminal device sends a twenty-first
message to a source access point device, where the
twenty-first message is used by the terminal device to
request to be attached to a data network. The twenty-
first message may be an attach request (Attach Request)
message or a registration request (Registration Request)
message.
[0145] S802: The source access point device sends a
twenty-second message to an access control device,
where the twenty-second message is used to request an
authentication vector of the terminal device from the ac-
cess control device. The authentication vector is data for
determining whether the terminal device is a valid sub-
scriber.
[0146] In an implementation, the twenty-second mes-
sage may be a WTP Event Request message. A format
of the twenty-second message may be a WTP Event Re-
quest (V[Target WBAP ID, authentication data request
(Authentication data request)]), the Target WBAP ID may
be an identifier of the access control device, and the Au-
thentication data request is used to request the authen-
tication vector of the terminal device from the access con-
trol device.
[0147] In another implementation, the twenty-second
message may be an Authentication data request. There-
fore, the source access point device may send the twen-
ty-second message to the access control device by using
a WTP Event Request (V[Target WBAP ID, Authentica-
tion data request).
[0148] S803: The access control device sends the au-
thentication vector of the terminal device to the source
access point device. The access control device may send
the authentication vector of the terminal device to the
source access point device by using a twenty-third mes-
sage.
[0149] In an implementation, the twenty-third message
may be a WTP Event Response message. A format of
the twenty-third message may be a WTP Event Re-
sponse (V[Target WBAP ID, authentication data re-
sponse (Authentication Data Response)]), the Target
WBAP ID may be an identifier of the source access point
device, and the Authentication Data Response carries
the authentication vector of the terminal device.
[0150] In another implementation, the twenty-third
message may be an Authentication Data Response.
Therefore, the access control device may send the twen-

ty-third message to the source access point device by
using a WTP Event Response (V[Target WBAP ID, Au-
thentication Data Response).
[0151] S804: The source access point device sends a
twenty-fourth message to the terminal device, where the
twenty-fourth message is used to request the terminal
device to perform NAS authentication. The twenty-fourth
message may be an Authentication Request message.
[0152] S805: After completing the NAS authentication,
the terminal device sends a twenty-fifth message to the
source access point device, where the twenty-fifth mes-
sage is used to notify the source access point device of
a NAS authentication result of the terminal device. The
twenty-fourth message may be an Authentication Re-
sponse message.
[0153] S806: The source access point device sends a
twenty-sixth message to the access control device,
where the twenty-sixth message is used to: notify the
access control device that the terminal device is success-
fully attached, and register the source access point de-
vice with the access control device.
[0154] In an implementation, the twenty-sixth message
may be a WTP Event Request message. A format of the
twenty-sixth message may be a WTP Event Request
(V[Target WBAP ID, update location request (Update lo-
cation request)]), the Target WBAP ID may be an iden-
tifier of the access control device, and the Update location
request is used to: notify the access control device that
the terminal device is successfully attached, and register
the source access point device with the access control
device.
[0155] In another implementation, the twenty-sixth
message may be an Update location request. Therefore,
the source access point device may send the twenty-
sixth message to the access control device by using a
WTP Event Request (V[Target WBAP ID, Update loca-
tion request).
[0156] The WTP Event Request message correspond-
ing to the twenty-sixth message may further include a
create tunnel request (Create Tunnel request) message,
and the Create Tunnel Request message may carry one
or more of the following parameters: an identifier of the
terminal device, an identifier of a bearer allocated by the
source access point device to the terminal device, a PDN
connection identifier, a PDU session identifier, an access
point identifier (Access Point Name, APN), a data net-
work name (data network name, DNN), and the like. The
Create Tunnel request message may further carry infor-
mation about a tunnel endpoint identifier pre-allocation
capability of the source access point device. For details
of the information about the tunnel endpoint identifier pre-
allocation capability, refer to step S307 in FIG. 3. Details
are not described again in this embodiment of this appli-
cation.
[0157] S807: The access control device sends a twen-
ty-seventh message to the source access point device.
[0158] In an implementation, the twenty-seventh mes-
sage may be a WTP Event Response message. A format
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of the twenty-seventh message may be a WTP Event
Response (V[Target WBAP ID, update location response
(Update location Response)]), and the Target WBAP ID
may be an identifier of the source access point device.
[0159] In another implementation, the twenty-seventh
message may be an Update location Response. There-
fore, the access control device may send the twenty-sev-
enth message to the source access point device by using
a WTP Event Response (V[Target WBAP ID, Update lo-
cation Response).
[0160] The WTP Event Response message corre-
sponding to the twenty-seventh message may further in-
clude a mobility management policy (Mobility Manage-
ment Policy), and may further include a create tunnel
response (Create Tunnel Response) message. The Mo-
bility Management Policy may include a globally unique
temporary UE identity (globally unique temporary UE
identity, GUTI) allocated by the access control device to
the terminal device, and may further include an S-tem-
porary mobile subscriber identity (S-temporary mobile
subscriber identity, S-TMSI), a moving track of the ter-
minal device, and a moving range of the terminal device.
The Create Tunnel Response message may carry a list
of APNs or DNNs that are allowed to perform access, or
may further carry a traffic distribution indication; to be
specific, to indicate local forwarding or centralized for-
warding, or may further carry a UE-aggregate maximum
bit rate (UE-aggregate maximum bit rate, UE-AMBR), or
a QoS rule (rule). If the centralized forwarding is per-
formed and the access control device supports a tunnel
endpoint identifier pre-allocation capability, the Create
Tunnel Response message may further carry information
about the tunnel endpoint identifier pre-allocation capa-
bility of the access control device, or may further carry a
bearer identifier of the terminal device. After receiving
the information about the tunnel endpoint identifier pre-
allocation capability of the access control device and the
bearer identifier of the terminal device, the source access
point device may activate a bearer of the terminal device.
[0161] After step S807 is performed, step S808 may
be performed.
[0162] S808: The source access point device allocates
a tracking area (tracking area, TA) list (list) to the terminal
device according to the Mobility Management Policy,
where the TA list may include one or more TAs. In a range
of the TA list allocated by the source access point device
according to the Mobility Management Policy, a tempo-
rary identifier of the terminal device does not change. If
the source access point device determines, according to
the Mobility Management Policy, that a moving range of
a terminal device is relatively small, the source access
point device may allocate a TA list with a relatively small
range to the terminal device. In this way, during paging,
the source access point device only needs to page the
terminal device in the TA list with the relatively small
range. If the source access point device determines, ac-
cording to the Mobility Management Policy, that a moving
range of a terminal device is relatively large, the source

access point device may allocate a TA list with a relatively
large range or even a TA list of an entire network to the
terminal device. In this way, during paging, the source
access point device only needs to page the terminal de-
vice in the TA list with the relatively large range.
[0163] The Mobility Management Policy may be includ-
ed in a mobility management context, and may be syn-
chronized to another access point device with first infor-
mation of the terminal device. For the first information,
refer to step S301 in FIG. 3. Details are not described
again in this embodiment of this application.
[0164] S809: The source access point device sends a
twenty-eighth message to the terminal device, where the
twenty-eighth message is used to notify that the terminal
device is successfully attached. The twenty-eighth mes-
sage may further carry a TA list sent by the source access
point device to the terminal device.
[0165] In an implementation, the twenty-eighth mes-
sage may be an RRC connection reconfiguration (RRC
connection reconfiguration) message in the CAPWAP
protocol. A format of the twenty-eighth message may be
an RRC connection reconfiguration (V[Target WBAP ID,
NAS attach accept (NAS Attach Accept)]), the Target
WBAP ID may be an identifier of the terminal device, and
the NAS Attach Accept is used to notify that the terminal
device is successfully attached.
[0166] In another implementation, the twenty-eighth
message may be a NAS Attach Accept. Therefore, the
source access point device may send the twenty-eighth
message to the terminal device by using an RRC con-
nection reconfiguration (V[Target WBAP ID, NAS Attach
Accept).
[0167] S810: The terminal device sends a twenty-ninth
message to the source access point device, where the
twenty-ninth message is used to notify the source access
point device that an RRC connection is re-completed.
The twenty-ninth message may be an RRC connection
reconfiguration complete message in the CAPWAP pro-
tocol.
[0168] S811: The terminal device sends a thirtieth
message to the source access point device, where the
thirtieth message is used to notify the source access point
device that the terminal device is successfully attached.
The thirtieth message may be an attach complete (Attach
complete) message in the CAPWAP protocol.
[0169] For step S810 and step S811, refer to a process
in which the terminal device is successfully attached in
the 3GPP protocol.
[0170] The foregoing mainly describes the solutions
provided in this application from a perspective of inter-
action between network elements. It may be understood
that to implement the foregoing functions, each network
element includes a corresponding hardware structure
and/or software module for implementing each function.
A person of ordinary skill in the art should easily be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and
algorithms steps may be implemented by hardware or a
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combination of hardware and computer software in the
present invention. Whether a function is performed by
hardware or hardware driven by computer software de-
pends on particular applications and design constraints
of the technical solutions. A person skilled in the art may
use different methods to implement the described func-
tions for each particular application, but it should not be
considered that the implementation goes beyond the
scope of the present invention.
[0171] Based on a same inventive concept, as shown
in FIG. 9, an embodiment of this application provides a
communications apparatus 900. The communications
apparatus 900 may be a source access point device or
a chip in a source access point device, and may perform
the method performed by the source access point device
in any one of the foregoing embodiments. The commu-
nications apparatus 900 includes a first communications
interface 901A, a second communications interface
901B, a processor 902, and a memory 903, and the com-
munications apparatus 900 may further include a third
communications interface 901C. The first communica-
tions interface 901A is configured to receive and send a
message between the communications apparatus and
an access control device, the second communications
interface 901B is configured to receive and send a mes-
sage between the communications apparatus and a tar-
get access point device, and the third communications
interface 901C is configured to receive and send data
between the communications apparatus and the target
access point device. The memory 903 is configured to
store a program executed by the processor 902, and the
processor 902 controls execution. The processor 902 is
configured to execute program code stored in the mem-
ory 903, to implement the handover method and the at-
tachment method of the terminal device provided in the
foregoing embodiments of this application. The proces-
sor 902 is specifically configured to perform operations
of the source access point device in the methods in the
embodiments shown in FIG. 3 to FIG. 8, for example,
perform step 301 in FIG. 3 through the first communica-
tions interface 901A, step S306 in FIG. 3 through the
second communications interface 901B, step S307
through the third communications interface 901C, and
step S802 in FIG. 8 and step S808 in FIG. 8 through the
first communications interface 901A. For details, refer to
the methods in the embodiments shown in FIG. 3 to FIG.
8. Details are not described again in this application. For
example, the first communications interface 901A, the
second communications interface 901B, and the third
communications interface 901C may be transceivers, or
may be interface circuits such as transceiver circuits, or
may be transceiver chips, or the like. The first communi-
cations interface 901A may transmit data to the access
control device through a control plane WB-1 interface.
The second communications interface 901B may trans-
mit data to the terminal device through a control plane
WB-Uu interface. The third communications interface
901C may transmit data to the target access point device

in an IP routing and forwarding manner.
[0172] The memory 903 may be a read-only memory
(read-only memory, ROM) or another type of static stor-
age device that can store static information and an in-
struction, or a random access memory (random access
memory, RAM) or another type of dynamic storage de-
vice that can store information and an instruction, or may
be an electrically erasable programmable read-only
memory (electrically erasable programmable read-only
memory, EEPROM), a compact disc read-only memory
(compact disc read-only memory, CD-ROM) or another
compact disc storage, an optical disc storage (including
a compressed optical disc, a laser disc, an optical disc,
a digital versatile disc, a Blu-ray disc, or the like), a mag-
netic disk storage medium or another magnetic storage
device, or any other medium that can be used to carry
or store expected program code in a form of an instruction
or a data structure and that can be accessed by a com-
puter, but is not limited thereto. The memory may exist
independently, and is connected to the processor
through a communication line. The memory may alter-
natively be integrated with the processor.
[0173] The processor 802 may be a central processing
unit (English: central processing unit, CPU for short), a
microprocessor, an application-specific integrated cir-
cuit, a programmable logic circuit, a large-scale integrat-
ed circuit, a digital processing unit, or the like.
[0174] Optionally, the computer executable instruction
in this embodiment of this application may also be re-
ferred to as application program code. This is not specif-
ically limited in this embodiment of this application.
[0175] A specific connection medium between the first
communications interface 901A, the second communi-
cations interface 901B, the processor 902, the memory
903, and the third communications interface 901C is not
limited in this embodiment of this application. In this em-
bodiment of this application, in FIG. 9, the first commu-
nications interface 901A, the second communications in-
terface 901B, the processor 902, the memory 903, and
the third communications interface 901C are connected
by using a bus 904. The bus is represented by using a
bold line in FIG. 9. A connection manner between other
components is merely an example for description, but is
not limited thereto. The bus may be classified into an
address bus, a data bus, a control bus, and the like. For
ease of representation, only one thick line is used to rep-
resent the bus in FIG. 9, but this does not mean that there
is only one bus or only one type of bus.
[0176] Based on a same inventive concept, as shown
in FIG. 10, an embodiment of this application provides a
communications apparatus 1000. The communications
apparatus 1000 may be a target access point device or
a chip in a target access point device, and may perform
the method performed by the target access point device
in any one of the foregoing embodiments. The commu-
nications apparatus 1000 includes a first communica-
tions interface 1001A, a second communications inter-
face 1001B, a processor 1002, and a memory 1003, and
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the communications apparatus 1000 may further include
a third communications interface 1001C. The first com-
munications interface 1001A is configured to receive and
send a message between the communications appara-
tus and an access control device, the second communi-
cations interface 1001B is configured to receive and send
a message between the communications apparatus and
a terminal device, and the third communications interface
1001C is configured to receive and send data between
the communications apparatus and a source access
point device. The memory 1003 is configured to store a
program executed by the processor 1002, and the proc-
essor 1002 controls execution. The processor 1002 is
configured to execute program code stored in the mem-
ory 1003, to implement the handover method and the
attachment method of the terminal device provided in the
foregoing embodiments of this application. The proces-
sor 1002 is specifically configured to perform operations
of the target access point device in the methods in the
embodiments shown in FIG. 3 to FIG. 8, for example,
perform step 304 in FIG. 3 through the first communica-
tions interface 1001A, step S308 in FIG. 3 through the
second communications interface 1001B, and step S307
through the third communications interface 1001C. For
details, refer to the methods in the embodiments shown
in FIG. 3 to FIG. 8. Details are not described again in this
application.
[0177] For example, the first communications interface
1001A, the second communications interface 1001B,
and the third communications interface 1001C may be
transceivers, or may be interface circuits such as trans-
ceiver circuits, or may be transceiver chips, or the like.
The first communications interface 1001A may transmit
data to the access control device through a control plane
WB-1 interface. The second communications interface
1001B may transmit data to the terminal device through
a control plane WB-Uu interface. The third communica-
tions interface 1001C may transmit data to the target ac-
cess point device in an IP routing and forwarding manner.
[0178] The memory 1003 may be a read-only ROM or
another type of static storage device that can store static
information and an instruction, or a RAM or another type
of dynamic storage device that can store information and
an instruction, or may be an EEPROM, a CD-ROM or
other compact disc storage, optical disc storage (includ-
ing a compact disc, a laser disc, an optical disc, a digital
versatile disc, a blue-ray disc, or the like), and a disk
storage medium or another disk storage device, or any
other medium that can be used to carry or store expected
program code in an instruction or data structure form and
can be accessed by a computer. However, this is not
limited herein. The memory may exist independently, and
is connected to the processor through a communication
line. The memory may alternatively be integrated with
the processor.
[0179] The processor 802 may be a CPU, a microproc-
essor, an application-specific integrated circuit, a pro-
grammable logic circuit, a large-scale integrated circuit,

a digital processing unit, or the like.
[0180] Optionally, the computer executable instruction
in this embodiment of this application may also be re-
ferred to as application program code. This is not specif-
ically limited in this embodiment of this application.
[0181] A specific connection medium between the first
communications interface 1001A, the second communi-
cations interface 1001B, the processor 1002, the memory
1003, and the third communications interface 1001C is
not limited in this embodiment of this application. In this
embodiment of this application, in FIG. 10, the first com-
munications interface 1001A, the second communica-
tions interface 1001B, the processor 1002, the memory
1003, and the third communications interface 1001C are
connected by using a bus 1004. The bus is represented
by using a bold line in FIG. 10. A connection manner
between other components is merely an example for de-
scription, but is not limited thereto. The bus may be clas-
sified into an address bus, a data bus, a control bus, and
the like. For ease of representation, only one thick line
is used to represent the bus in FIG. 10, but this does not
mean that there is only one bus or only one type of bus.
[0182] Based on a same inventive concept, as shown
in FIG. 11, an embodiment of this application provides a
communications apparatus 1100. The communications
apparatus 1100 may be an access control device or a
chip in an access control device, and may perform the
method performed by the access control device in any
one of the foregoing embodiments. The communications
apparatus 1100 includes a first communications interface
1101A, a second communications interface 1101B, a
processor 1102, and a memory 1103. The first commu-
nications interface 1101A is configured to receive and
send a message between the communications appara-
tus and a source access point device, and the second
communications interface 1101B is configured to receive
and send a message between the communications ap-
paratus and a target access point device. The memory
1103 is configured to store a program executed by the
processor 1102, and the processor 1102 controls exe-
cution. The processor 1102 is configured to execute pro-
gram code stored in the memory 1103, to implement the
handover method and the attachment method of the ter-
minal device provided in the foregoing embodiments of
this application. The processor 1102 is specifically con-
figured to perform operations of the access control device
in the methods in the embodiments shown in FIG. 3 to
FIG. 8, for example, perform step 301 in FIG. 3 through
the first communications interface 1101A, step S302 in
FIG. 3 through the second communications interface
1101B, and step S803 in FIG. 3 through the first commu-
nications interface 1101A. For details, refer to the meth-
ods in the embodiments shown in FIG. 3 to FIG. 8. Details
are not described again in this application.
[0183] For example, the first communications interface
1101A and the second communications interface 1101B
may be transceivers, or may be interface circuits such
as transceiver circuits, or may be transceiver chips, or
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the like. The first communications interface 1101A may
transmit data to the source access point device through
a control plane WB-1 interface. The second communica-
tions interface 1101B may transmit data to the terminal
device through a control plane WB-1 interface.
[0184] The memory 1103 may be a ROM or another
type of static storage device that can store static infor-
mation and an instruction, or a RAM or another type of
dynamic storage device that can store information and
an instruction, or may be an EEPROM, a CD-ROM or
other compact disc storage, optical disc storage (includ-
ing a compact disc, a laser disc, an optical disc, a digital
versatile disc, a blue-ray disc, or the like), and a disk
storage medium or another disk storage device, or any
other medium that can be used to carry or store expected
program code in an instruction or data structure form and
can be accessed by a computer. However, this is not
limited herein. The memory may exist independently, and
is connected to the processor through a communication
line. The memory may alternatively be integrated with
the processor.
[0185] The processor 802 may be a CPU, a microproc-
essor, an application-specific integrated circuit, a pro-
grammable logic circuit, a large-scale integrated circuit,
a digital processing unit, or the like.
[0186] Optionally, the computer executable instruction
in this embodiment of this application may also be re-
ferred to as application program code. This is not specif-
ically limited in this embodiment of this application.
[0187] A specific connection medium between the first
communications interface 1101A, the second communi-
cations interface 1101B, the processor 1102, the memory
1103, and the third communications interface 1101C is
not limited in this embodiment of this application. In this
embodiment of this application, in FIG. 11, the first com-
munications interface 1101A, the second communica-
tions interface 1101B, the processor 1102, the memory
1103, and the third communications interface 1101C are
connected by using a bus 1104. The bus is represented
by using a bold line in FIG. 11. A connection manner
between other components is merely an example for de-
scription, but is not limited thereto. The bus may be clas-
sified into an address bus, a data bus, a control bus, and
the like. For ease of representation, only one thick line
is used to represent the bus in FIG. 11, but this does not
mean that there is only one bus or only one type of bus.
[0188] In this application, function modules in the ap-
paratus may be obtained through division based on the
foregoing method examples. For example, the function
modules may be obtained through division based on cor-
responding functions, or two or more functions may be
integrated into one processing module. The foregoing
integrated module may be implemented in a form of hard-
ware, or may be implemented in a form of a software
function module. It should be noted that, in this applica-
tion, module division is an example, and is merely logical
function division. In actual implementation, another divi-
sion manner may be used. For example, when the func-

tion modules are obtained through division based on cor-
responding functions, FIG. 12 is a schematic diagram of
an apparatus. The apparatus 1200 may be the source
access point device, the target access point device, the
access control device, a chip in the source access point
device, a chip in the target access point device, or a chip
in the access control device in the foregoing embodi-
ments. The apparatus 1200 includes a receiving unit
1201, a sending unit 1202, and a processing unit 1203.
In an implementation, if the apparatus is a source access
point device or a chip in a source access point device,
the apparatus 1200 may implement the following opera-
tions: the sending unit 1202 is configured to: send a first
message to the target access point device through the
access control device, where the first message is used
to notify the target access point device that a terminal
device is prepared to be handed over to the target access
point device, and send a second message to the terminal
device, where the second message is used to indicate
the terminal device to be handed over to the target access
point device.
[0189] In an implementation, the first message carries
first information, and the first information includes at least
one of the following information: connection context in-
formation of a connection established by the terminal de-
vice on the source access point device, a mobility man-
agement context of the terminal device, and a Source
access point device to Target access point device con-
tainer.
[0190] In an implementation, the receiving unit 1201 is
configured to receive second information that is sent by
the target access point device through the access control
device, where the second information includes at least
one of the following information: connection context in-
formation of a connection established by the target ac-
cess point device based on the first information, and a
Target access point device to Source access point device
container.
[0191] In an implementation, the processing unit 1203
is configured to determine the target access point device
based on third information. The third information includes
at least one of the following information: a measurement
report sent by the terminal device to the source access
point device, load information of a plurality of access point
devices, and a mobility management context of the ter-
minal device.
[0192] In an implementation, the mobility management
context includes at least one of the following information:
a temporary identifier of the terminal device, a moving
track of the terminal device, a moving range of the ter-
minal device, and a tracking area list of the terminal de-
vice; and the tracking area list includes at least one track-
ing area. In an implementation, the receiving unit 1201
is further configured to receive a mobility management
policy that is of the terminal device and that is sent by
the access control device, where the mobility manage-
ment policy includes at least one of the following infor-
mation: a temporary identifier of the terminal device, a
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moving track of the terminal device, a moving range of
the terminal device, and the like. The processing unit
1203 is further configured to allocate a tracking area list
to the terminal device according to the mobility manage-
ment policy, where the tracking area list includes at least
one tracking area.
[0193] In an implementation, the processing unit 1203
is further configured to obtain the load information of the
plurality of access point devices from the access control
device.
[0194] In an implementation, the processing unit 1203
is further configured to: before the sending unit 1202
sends the second message to the terminal device, de-
termine a tunnel endpoint identifier of the target access
point device. The sending unit 1202 is further configured
to send data to a tunnel corresponding to the tunnel end-
point identifier of the target access point device, where
the data is of the terminal device and is received by the
source access point device from an anchor device.
[0195] In an implementation, when determining the
tunnel endpoint identifier of the target access point de-
vice, the processing unit 1203 is specifically configured
to: if determining that the target access point device can
allocate the tunnel endpoint identifier according to a pre-
set rule, determine the tunnel endpoint identifier accord-
ing to the preset rule. Alternatively, the processing unit
1203 is specifically configured to control the receiving
unit 1201 to receive the tunnel endpoint identifier that is
sent by the target access point device through the access
control device.
[0196] In an implementation, when determining the
tunnel endpoint identifier according to the preset rule, the
processing unit 1203 is specifically configured to control
the sending unit 1202 to send a data packet to the target
access point device, where a preset field in an encapsu-
lation header of the data packet is the tunnel endpoint
identifier, and the tunnel endpoint identifier includes at
least one of the following information: an identifier of the
terminal device and a connection identifier of the terminal
device.
[0197] Specifically, functions/implementation proc-
esses of the receiving unit 1201, the processing unit
1203, and the sending unit 1202 in FIG. 12 may be im-
plemented by the processor 902 in FIG. 9 by invoking
the computer executable instruction stored in the mem-
ory 903. Alternatively, a function/implementation process
of the processing unit 1203 in FIG. 12 may be implement-
ed by the processor 902 in FIG. 9 by invoking the com-
puter executable instruction stored in the memory 903,
and functions/implementation processes of the receiving
unit 1201 and the sending unit 1202 in FIG. 12 maybe
implemented through the communications interfaces
901Ato 901C in FIG. 9.
[0198] In another implementation, if the apparatus is a
target access point device or a chip in a target access
point device, the apparatus 1200 may implement the fol-
lowing operations: the receiving unit 1201 is configured
to receive a first message that is sent by a source access

point device through the access control device, where
the first message is used to notify the target access point
device that a terminal device is prepared to be handed
over to the target access point device. The processing
unit 1203 is configured to prepare an air interface re-
source for the terminal device based on first information,
where the first information includes at least one of the
following information: connection context information of
a connection established by the terminal device on the
source access point device, a mobility management con-
text of the terminal device, and a Source access point
device to Target access point device container. The re-
ceiving unit 1201 is further configured to receive a second
message sent by the terminal device, where the second
message is used to notify the target access point device
that the terminal device is already handed over to the
target access point device.
[0199] In an implementation, the first information is
sent by the source access point device to the target ac-
cess point device by using the first message, or the first
information is obtained by the target access point device
in advance.
[0200] In an implementation, if the first information is
obtained by the target access point device in advance,
the receiving unit 1201 is further configured to receive
the first information that is sent by the access control
device in an attach process of the terminal device or after
the terminal device establishes the connection.
[0201] In an implementation, the sending unit 1202 is
configured to send second information to the source ac-
cess point device through the access control device,
where the second information includes at least one of
the following information: connection context information
of a connection established by the target access point
device based on the first information, and a Target access
point device to Source access point device container.
[0202] In an implementation, the sending unit 1202 is
further configured to send a first tunnel endpoint identifier
to the source access point device through the access
control device. The receiving unit 1201 is further config-
ured to receive, through a first tunnel corresponding to
the first tunnel endpoint identifier, a data packet sent by
the source access point device, where the data packet
is data that is of the terminal device and that is received
by the source access point device from an anchor device.
[0203] In an implementation, the processing unit 1203
is further configured to allocate a second tunnel endpoint
identifier according to a preset rule. The receiving unit
1201 is further configured to receive, through a second
tunnel corresponding to the second tunnel endpoint iden-
tifier, the data packet sent by the source access point
device.
[0204] In an implementation, when allocating the sec-
ond tunnel endpoint identifier according to the preset rule,
the processing unit 1203 is specifically configured to con-
trol the receiving unit 1201 to receive the data packet
sent by the source access point device, where a preset
field in an encapsulation header of the data packet is the
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tunnel endpoint identifier, and the tunnel endpoint iden-
tifier includes at least one of the following information: an
identifier of the terminal device and a connection identifier
of the terminal device.
[0205] In an implementation, the sending unit 1202 is
further configured to send a third message to the access
control device, where the third message is used to re-
quest the access control device to establish a third tunnel
between the target access point device and the anchor
device, and the third tunnel is used to: after the terminal
device is handed over to the target access point device,
transmit the data of the terminal device between the tar-
get access point device and the anchor device.
[0206] In an implementation, the mobility management
context includes at least one of the following information:
a temporary identifier of the terminal device, a moving
track of the terminal device, a moving range of the ter-
minal device, and a tracking area list of the terminal de-
vice; and the tracking area list includes at least one track-
ing area.
[0207] Specifically, functions/implementation proc-
esses of the receiving unit 1201, the processing unit
1203, and the sending unit 1202 in FIG. 12 may be im-
plemented by the processor 901 in FIG. 9 by invoking
the computer executable instruction stored in the mem-
ory 903. Alternatively, a function/implementation process
of the processing unit 1203 in FIG. 12 may be implement-
ed by the processor 901 in FIG. 9 by invoking the com-
puter executable instruction stored in the memory 903,
and functions/implementation processes of the receiving
unit 1201 and the sending unit 1202 in FIG. 12 may be
implemented through the communications interface 904
in FIG. 9.
[0208] In another implementation, if the apparatus is
an access control device or a chip in an access control
device, the apparatus 1200 may implement the following
operations: the receiving unit 1201 is configured to re-
ceive a first message sent by a source access point de-
vice, where the first message is used to notify the access
control device that a terminal device is prepared to be
handed over to a target access point device. The sending
unit 1202 is configured to send a second message to the
target access point device, where the second message
is used to notify the target access point device that the
terminal device is prepared to be handed over to the tar-
get access point device.
[0209] In an implementation, the first message carries
first information, and the first information includes at least
one of the following information: connection context in-
formation of a connection established by the terminal de-
vice on the source access point device, a mobility man-
agement context of the terminal device, and a Source
access point device to Target access point device con-
tainer.
[0210] In an implementation, the mobility management
context includes at least one of the following information:
a temporary identifier of the terminal device, a moving
track of the terminal device, a moving range of the ter-

minal device, and a tracking area list of the terminal de-
vice; and the tracking area list includes at least one track-
ing area.
[0211] In an implementation, the receiving unit 1201 is
further configured to receive second information sent by
the target access point device, where the second infor-
mation includes at least one of the following information:
connection context information of a connection estab-
lished by the target access point device based on the
first information, and a Target access point device to
Source access point device container. The sending unit
1202 is further configured to send the second information
to the source access point device.
[0212] In an implementation, the receiving unit 1201 is
further configured to receive a third message sent by the
target access point device, where the third message is
used to request the access control device to establish a
tunnel between the target access point device and an
anchor device, and the tunnel is used to: after the terminal
device is handed over to the target access point device,
transmit data of the terminal device between the target
access point device and the anchor device. The process-
ing unit 1203 is further configured to establish the tunnel
between the target access point device and the anchor
device.
[0213] In an implementation, the sending unit 1202 is
further configured to send a mobility management policy
of the terminal device to the source access point device,
where the mobility management policy includes at least
one of the following information: a temporary identifier of
the terminal device, a moving track of the terminal device,
a moving range of the terminal device, and the like.
[0214] Specifically, functions/implementation proc-
esses of the receiving unit 1201, the processing unit
1203, and the sending unit 1202 in FIG. 12 may be im-
plemented by the processor 901 in FIG. 9 by invoking
the computer executable instruction stored in the mem-
ory 903. Alternatively, a function/implementation process
of the processing unit 1203 in FIG. 12 may be implement-
ed by the processor 901 in FIG. 9 by invoking the com-
puter executable instruction stored in the memory 903,
and functions/implementation processes of the receiving
unit 1201 and the sending unit 1202 in FIG. 12 may be
implemented through the communications interface 904
in FIG. 9.
[0215] An embodiment of this application further pro-
vides a computer-readable storage medium, configured
to store a computer software instruction used to execute
operations that the processor needs to execute. The
computer software instruction includes a program used
to execute the operations that the processor needs to
execute.
[0216] A person skilled in the art should understand
that the embodiments of this application may be provided
as a method, a system, or a computer program product.
Therefore, this application may use a form of a hardware-
only embodiment, a software-only embodiment, or an
embodiment with a combination of software and hard-
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ware. In addition, this application may use a form of a
computer program product that is implemented on one
or more computer-usable storage media (including but
not limited to a disk memory, a CD-ROM, an optical mem-
ory, and the like) that include computer-usable program
code.
[0217] This application is described with reference to
the flowcharts and/or block diagrams of the method, the
device (system), and the computer program product ac-
cording to this application. It should be understood that
computer program instructions may be used to imple-
ment each process and/or each block in the flowcharts
and/or the block diagrams and a combination of a process
and/or a block in the flowcharts and/or the block dia-
grams. The computer program instructions may be pro-
vided for a general-purpose computer, a dedicated com-
puter, an embedded processor, or a processor of another
programmable data processing device to generate a ma-
chine, so that the instructions executed by the computer
or the processor of another programmable data process-
ing device generate an apparatus for implementing a
specific function in one or more processes in the flow-
charts and/or in one or more blocks in the block diagrams.
[0218] The computer program instructions may be
stored in a computer-readable memory that can instruct
the computer or another programmable data processing
device to work in a specific manner, so that the instruc-
tions stored in the computer-readable memory generate
an artifact that includes an instruction apparatus. The
instruction apparatus implements a specific function in
one or more processes in the flowcharts and/or in one or
more blocks in the block diagrams.
[0219] The computer program instructions may be
loaded onto the computer or another programmable data
processing device, so that a series of operations and
steps are performed on the computer or the another pro-
grammable device, thereby generating computer-imple-
mented processing. Therefore, the instructions executed
on the computer or the another programmable device
provide steps for implementing a specific function in one
or more processes in the flowcharts and/or in one or more
blocks in the block diagrams.
[0220] It is clear that a person skilled in the art can
make various modifications and variations to this appli-
cation without departing from the spirit and scope of this
application. This application is intended to cover the mod-
ifications and variations of this application provided that
they fall within the scope of the following claims and
equivalent technologies of this application.

Claims

1. A handover method, comprising:

sending, by a source access point device, a first
message to a target access point device through
an access control device, wherein the first mes-

sage is used to notify the target access point
device that a terminal device is prepared to be
handed over to the target access point device;
and
sending, by the source access point device, a
second message to the terminal device, wherein
the second message is used to indicate the ter-
minal device to be handed over to the target ac-
cess point device.

2. The method according to claim 1, wherein the first
message carries first information, and the first infor-
mation comprises at least one of the following infor-
mation: connection context information of a connec-
tion established by the terminal device on the source
access point device, a mobility management context
of the terminal device, and a Source access point
device to Target access point device container.

3. The method according to claim 1, wherein the meth-
od further comprises:
receiving, by the source access point device, second
information that is sent by the target access point
device through the access control device, wherein
the second information comprises at least one of the
following information: connection context informa-
tion of a connection established by the target access
point device based on first information, and a Target
access point device to Source access point device
container; and the first information comprises at least
one of the following information: connection context
information of a connection established by the ter-
minal device on the source access point device, a
mobility management context of the terminal device,
and a Source access point device to Target access
point device container.

4. The method according to any one of claims 1 to 3,
wherein the method further comprises:

determining, by the source access point device,
the target access point device based on third
information, wherein
the third information comprises at least one of
the following information: a measurement report
sent by the terminal device to the source access
point device, load information of a plurality of
access point devices, and the mobility manage-
ment context of the terminal device.

5. The method according to claim 2 or 4, wherein the
mobility management context comprises at least one
of the following information: a temporary identifier of
the terminal device, a moving track of the terminal
device, a moving range of the terminal device, and
a tracking area list of the terminal device; and the
tracking area list comprises at least one tracking ar-
ea.
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6. The method according to any one of claims 1 to 5,
wherein the method further comprises:

receiving, by the source access point device, a
mobility management policy that is of the termi-
nal device and that is sent by the access control
device, wherein the mobility management policy
comprises at least one of the following informa-
tion: the temporary identifier of the terminal de-
vice, the moving track of the terminal device, the
moving range of the terminal device, and the
like; and
allocating, by the source access point device,
the tracking area list to the terminal device ac-
cording to the mobility management policy,
wherein the tracking area list comprises the at
least one tracking area.

7. The method according to any one of claims 4 to 6,
wherein the method further comprises:
obtaining, by the source access point device, the
load information of the plurality of access point de-
vices from the access control device.

8. The method according to any one of claims 1 to 7,
wherein before the sending, by the source access
point device, a second message to the terminal de-
vice, the method further comprises:

determining, by the source access point device,
a tunnel endpoint identifier of the target access
point device; and
sending, by the source access point device, data
to a tunnel corresponding to the tunnel endpoint
identifier of the target access point device,
wherein the data is of the terminal device and is
received by the source access point device from
an anchor device.

9. The method according to claim 8, wherein the deter-
mining, by the source access point device, a tunnel
endpoint identifier of the target access point device
comprises:

if the source access point device determines that
the target access point device can allocate the
tunnel endpoint identifier according to a preset
rule, determining, by the source access point
device, the tunnel endpoint identifier according
to the preset rule; or
receiving, by the source access point device,
the tunnel endpoint identifier that is sent by the
target access point device through the access
control device.

10. The method according to claim 9, wherein the deter-
mining, by the source access point device, the tunnel
endpoint identifier according to the preset rule com-

prises:
sending, by the source access point device, a data
packet to the target access point device, wherein a
preset field in an encapsulation header of the data
packet is the tunnel endpoint identifier, and the tun-
nel endpoint identifier comprises at least one of the
following information: an identifier of the terminal de-
vice and a connection identifier of the terminal de-
vice.

11. A handover method, comprising:

receiving, by a target access point device, a first
message that is sent by a source access point
device through the access control device,
wherein the first message is used to notify the
target access point device that a terminal device
is prepared to be handed over to the target ac-
cess point device;
preparing, by the target access point device, an
air interface resource for the terminal device
based on first information, wherein the first in-
formation comprises at least one of the following
information: connection context information of a
connection established by the terminal device
on the source access point device, a mobility
management context of the terminal device, and
a Source access point device to Target access
point device container; and
receiving, by the target access point device, a
second message sent by the terminal device,
wherein the second message is used to notify
the target access point device that the terminal
device is already handed over to the target ac-
cess point device.

12. The method according to claim 11, wherein the first
information is sent by the source access point device
to the target access point device by using the first
message, or the first information is obtained by the
target access point device in advance.

13. The method according to claim 12, wherein if the first
information is obtained by the target access point
device in advance, the method further comprises:
receiving, by the target access point device, the first
information that is sent by the access control device
in an attach process of the terminal device or after
the terminal device establishes the connection.

14. The method according to any one of claims 11 to 13,
wherein the method further comprises:
sending, by the target access point device, second
information to the source access point device
through the access control device, wherein the sec-
ond information comprises at least one of the follow-
ing information: connection context information of a
connection established by the target access point
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device based on the first information, and a Target
access point device to Source access point device
container.

15. The method according to any one of claims 11 to 14,
wherein the method further comprises:

sending, by the target access point device, a
first tunnel endpoint identifier to the source ac-
cess point device through the access control de-
vice, and receiving, through a first tunnel corre-
sponding to the first tunnel endpoint identifier, a
data packet sent by the source access point de-
vice, wherein the data packet is data that is of
the terminal device and that is received by the
source access point device from an anchor de-
vice; or
allocating, by the target access point device, a
second tunnel endpoint identifier according to a
preset rule, and receiving, through a second tun-
nel corresponding to the second tunnel endpoint
identifier, the data packet sent by the source ac-
cess point device.

16. The method according to claim 15, wherein the al-
locating, by the target access point device, a second
tunnel endpoint identifier according to a preset rule
comprises:
receiving, by the target access point device, the data
packet sent by the source access point device,
wherein a preset field in an encapsulation header of
the data packet is the tunnel endpoint identifier, and
the tunnel endpoint identifier comprises at least one
of the following information: an identifier of the ter-
minal device and a connection identifier of the ter-
minal device.

17. The method according to any one of claims 11 to 16,
wherein the method further comprises:
sending, by the target access point device, a third
message to the access control device, wherein the
third message is used to request the access control
device to establish a third tunnel between the target
access point device and the anchor device, and the
third tunnel is used to: after the terminal device is
handed over to the target access point device, trans-
mit the data of the terminal device between the target
access point device and the anchor device.

18. The method according to any one of claims 11 to 17,
wherein the mobility management context compris-
es at least one of the following information: a tem-
porary identifier of the terminal device, a moving
track of the terminal device, a moving range of the
terminal device, and a tracking area list of the termi-
nal device; and the tracking area list comprises at
least one tracking area.

19. A communications apparatus, comprising:

a first communications interface, configured to
receive and send a message between a source
access point device and an access control de-
vice;
a second communications interface, configured
to receive and send a message between the
source access point device and a terminal de-
vice;
a memory, configured to store a computer pro-
gram; and
a processor, configured to invoke the computer
program stored in the memory, to perform the
following operations:

sending a first message to a target access
point device through the first communica-
tions interface and through the access con-
trol device, wherein the first message is
used to notify the target access point device
that the terminal device is prepared to be
handed over to the target access point de-
vice; and
sending a second message to the terminal
device through the second communications
interface, wherein the second message is
used to indicate the terminal device to be
handed over to the target access point de-
vice.

20. The apparatus according to claim 19, wherein the
first message carries first information, and the first
information comprises at least one of the following
information: connection context information of a con-
nection established by the terminal device on the
source access point device, a mobility management
context of the terminal device, and a Source access
point device to Target access point device container.

21. The apparatus according to claim 19, wherein the
processor is further configured to receive, through
the first communications interface, second informa-
tion that is sent by the target access point device
through the access control device, wherein the sec-
ond information comprises at least one of the follow-
ing information: connection context information of a
connection established by the target access point
device based on first information, and a Target ac-
cess point device to Source access point device con-
tainer; and the first information comprises at least
one of the following information: connection context
information of a connection established by the ter-
minal device on the source access point device, a
mobility management context of the terminal device,
and a Source access point device to Target access
point device container.
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22. The apparatus according to any one of claims 19 to
21, wherein the processor is further configured to
determine the target access point device based on
third information, wherein
the third information comprises at least one of the
following information: a measurement report sent by
the terminal device to the source access point de-
vice, load information of a plurality of access point
devices, and the mobility management context of the
terminal device.

23. The apparatus according to claim 20 or 22, wherein
the mobility management context comprises at least
one of the following information: a temporary identi-
fier of the terminal device, a moving track of the ter-
minal device, a moving range of the terminal device,
and a tracking area list of the terminal device; and
the tracking area list comprises at least one tracking
area.

24. The apparatus according to any one of claims 19 to
23, wherein the processor is further configured to:
receive, through the first communications interface,
a mobility management policy that is of the terminal
device and that is sent by the access control device,
and allocate the tracking area list to the terminal de-
vice according to the mobility management policy,
wherein
the mobility management policy comprises at least
one of the following information: the temporary iden-
tifier of the terminal device, the moving track of the
terminal device, the moving range of the terminal
device, and the like; and the tracking area list com-
prises the at least one tracking area.

25. The apparatus according to any one of claims 19 to
24, wherein the processor is further configured to
obtain the load information of the plurality of access
point devices from the access control device through
the first communications interface.

26. The apparatus according to any one of claims 19 to
25, wherein the apparatus further comprises a third
communications interface;
the third communications interface is configured to
receive and send data between the source access
point device and the target access point device; and
the processor is further configured to: before sending
the second message to the terminal device through
the second communications interface, determine a
tunnel endpoint identifier of the target access point
device; and
send, through the third communications interface,
data to a tunnel corresponding to the tunnel endpoint
identifier of the target access point device, wherein
the data is of the terminal device and is received by
the source access point device from an anchor de-
vice.

27. The apparatus according to claim 26, wherein when
determining the tunnel endpoint identifier of the tar-
get access point device, the processor is specifically
configured to:

if determining that the target access point device
can allocate the tunnel endpoint identifier ac-
cording to a preset rule, determine the tunnel
endpoint identifier according to the preset rule;
or
receive, through the second communications in-
terface, the tunnel endpoint identifier that is sent
by the target access point device through the
access control device.

28. The apparatus according to claim 27, wherein when
determining the tunnel endpoint identifier according
to the preset rule, the processor is specifically con-
figured to:
send a data packet to the target access point device
through the third communications interface, wherein
a preset field in an encapsulation header of the data
packet is the tunnel endpoint identifier, and the tun-
nel endpoint identifier comprises at least one of the
following information: an identifier of the terminal de-
vice and a connection identifier of the terminal de-
vice.

29. A communications apparatus, comprising:

a first communications interface, configured to
receive and send a message between a target
access point device and an access control de-
vice;
a second communications interface, configured
to receive and send a message between the tar-
get access point device and a terminal device;
a memory, configured to store a computer pro-
gram; and
a processor, configured to invoke the computer
program stored in the memory, to perform the
following operations:

receiving, through the first communications
interface, a first message that is sent by a
source access point device through the ac-
cess control device, wherein the first mes-
sage is used to notify the target access point
device that the terminal device is prepared
to be handed over to the target access point
device;
preparing an air interface resource for the
terminal device based on first information,
wherein the first information comprises at
least one of the following information: con-
nection context information of a connection
established by the terminal device on the
source access point device, a mobility man-
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agement context of the terminal device, and
a Source access point device to Target ac-
cess point device container; and
receiving, through the second communica-
tions interface, a second message sent by
the terminal device, wherein the second
message is used to notify the target access
point device that the terminal device is al-
ready handed over to the target access
point device.

30. The apparatus according to claim 29, wherein the
first information is sent by the source access point
device to the target access point device by using the
first message, or the first information is obtained by
the target access point device in advance.

31. The apparatus according to claim 30, wherein if the
first information is obtained by the target access point
device in advance, the processor is further config-
ured to receive, through the first communications in-
terface, the first information that is sent by the access
control device in an attach process of the terminal
device or after the terminal device establishes the
connection.

32. The apparatus according to any one of claims 29 to
31, wherein the processor is further configured to
send second information to the source access point
device through the first communications interface
and through the access control device, wherein the
second information comprises at least one of the fol-
lowing information: connection context information
of a connection established by the target access
point device based on the first information, and a
Target access point device to Source access point
device container.

33. The apparatus according to any one of claims 29 to
32, wherein the apparatus further comprises a third
communications interface;
the third communications interface is configured to
receive and send data between the target access
point device and the source access point device; and
the processor is further configured to: send a first
tunnel endpoint identifier to the source access point
device through the first communications interface
and through the access control device, and receive,
through the third communications interface and
through a first tunnel corresponding to the first tunnel
endpoint identifier, a data packet sent by the source
access point device, wherein the data packet is data
that is of the terminal device and that is received by
the source access point device from an anchor de-
vice; or allocate a second tunnel endpoint identifier
according to a preset rule, and receive, through the
third communications interface and through a sec-
ond tunnel corresponding to the second tunnel end-

point identifier, the data packet sent by the source
access point device.

34. The apparatus according to claim 33, wherein when
allocating the second tunnel endpoint identifier ac-
cording to the preset rule, the processor is specifi-
cally configured to:
receive, through the third communications interface,
the data packet sent by the source access point de-
vice, wherein a preset field in an encapsulation head-
er of the data packet is the tunnel endpoint identifier,
and the tunnel endpoint identifier comprises at least
one of the following information: an identifier of the
terminal device and a connection identifier of the ter-
minal device.

35. The apparatus according to any one of claims 29 to
34, wherein the processor is further configured to
send a third message to the access control device
through the first communications interface, wherein
the third message is used to request the access con-
trol device to establish a third tunnel between the
target access point device and the anchor device,
and the third tunnel is used to: after the terminal de-
vice is handed over to the target access point device,
transmit the data of the terminal device between the
target access point device and the anchor device.

36. The apparatus according to any one of claims 29 to
35, wherein the mobility management context com-
prises at least one of the following information: a tem-
porary identifier of the terminal device, a moving
track of the terminal device, a moving range of the
terminal device, and a tracking area list of the termi-
nal device; and the tracking area list comprises at
least one tracking area.

37. A communications system, comprising the commu-
nications apparatus according to any one of claims
19 to 28 and the communications apparatus accord-
ing to any one of claims 29 to 36.
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