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ROAMING STEERING METHOD, APPARATUS, DEVICE,
STORAGE MEDIUM, AND SYSTEM

[0001] This application claims priority to Chinese Patent Application No. 202010229128.0,
filed on March 27, 2020 and entitled "ROAMING STEERING METHOD, APPARATUS,
DEVICE, STORAGE MEDIUM, AND SYSTEM", which is incorporated herein by reference in

its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of communication technologies, and in particular,

to a roaming steering method, an apparatus, a device, a storage medium, and a system.

BACKGROUND

[0003] A wireless local area network (wireless local area network, WLAN) includes two
architectures. One of the architectures includes an access control device (access controller, AC)
and a plurality of access point devices (access points, APs). The access control device is configured
to manage and control the plurality of access point devices, and the access point device is
configured to serve a terminal. One access point device corresponds to one basic service set (basic
service set, BSS), and the plurality of access point devices may correspond to one extended service
set (extended service set, ESS), that is, the ESS may include a plurality of BSSs. A process in
which the terminal is handed over between different BSSs in the ESS may be referred to as roaming.
To improve roaming experience, how to perform roaming steering becomes an urgent problem to
be resolved currently.

[0004] In arelated technology, a roaming steering method is provided, including: A first access
point device detects a signal strength during communication between the first access point device
and a target terminal. The target terminal is a terminal associated with the first access point device,
and the first access point device is one of the foregoing plurality of access point devices. If the

signal strength is less than or equal to a strength threshold, the first access point device sends a
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basic service transition management (BSS transition management, BTM) packet to the target
terminal. The BTM packet carries an identifier/identifiers of one or more reference access point
devices. The BTM packet is used to steer the target terminal to roam to one of the one or more
reference access point devices. The one or more reference access point devices are access point
devices that are in neighboring access point devices of the first access point device and that have
great signal strengths when communicating with the target terminal.

[0005] However, the target terminal does not unconditionally obey roaming steering of the
first access point device, to be specific, the target terminal stores a set of roaming rules, to
determine whether to accept the roaming steering of the first access point device. In addition,
roaming rules followed by terminals of different models may be different. Therefore, when
roaming steering is performed according to the foregoing method, a roaming steering success rate

is low.

SUMMARY

[0006] This application provides a roaming steering method, an apparatus, a device, a storage
medium, and a system, so that a roaming steering success rate can be improved. The technical
solutions are as follows:

[0007] According to a first aspect, a roaming steering method is provided. In the method, a
first access point device determines a signal strength during communication between each of one
or more second access point devices and a target terminal, to obtain one or more signal strengths.
The one or more second access point devices include the first access point device and/or a
neighboring access point device of the first access point device. The target terminal is a terminal
associated with the first access point device. If determining, based on the one or more signal
strengths, that the target terminal satisfies a reference roaming steering condition, the first access
point device sends a roaming steering instruction to the target terminal. The roaming steering
instruction carries an identifier/identifiers of one or more reference access point devices. The
roaming steering instruction is used to steer the target terminal to roam to one of the one or more
reference access point devices. The reference roaming steering condition is determined by an
access control device by performing, for a plurality of times, a roaming steering test on one or

more terminals belonging to a reference model. The reference model is a model of the target
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terminal.

[0008] The reference roaming steering condition is determined by the access control device
by performing, for a plurality of times, the roaming steering test on the one or more terminals
belonging to the reference model, and the reference model is the model of the target terminal.
Therefore, the reference roaming steering condition is similar to a roaming rule in the target
terminal. In this case, when the first access point device obtains the reference roaming steering
condition and determines that the target terminal satisfies the reference roaming steering condition,
even if the target terminal does not unconditionally obey roaming steering of the first access point
device, there is a high probability that the target terminal is successfully steered to roam.

[0009] Optionally, before determining, based on the one or more signal strengths, that the
target terminal satisfies the reference roaming steering condition, the first access point device may
determine a model identifier of the target terminal, and determine the reference roaming steering
condition based on the model identifier of the target terminal.

[0010] The first access point device may obtain the reference roaming steering condition from
the access control device based on the model identifier of the target terminal in an active manner
or a passive manner. The two manners are described below.

[0011] In a first manner, the first access point device receives and stores a first correspondence
sent by the access control device. The first correspondence is used to indicate a roaming steering
condition corresponding to each model identifier identified by the access control device. In this
way, when determining the reference roaming steering condition based on the model identifier, the
first access point device may determine the reference roaming steering condition from the first
correspondence based on the model identifier of the target terminal.

[0012] That is, in the first manner, after determining that the first correspondence is obtained,
the access control device may actively send the first correspondence to the first access point device.
Then, when the first access point device needs to determine the reference roaming steering
condition, the first access point device may determine the reference roaming steering condition
from the first correspondence based on the model identifier of the target terminal. In this way, in a
roaming steering process, the first access point device does not need to interact with the access
control device to obtain the reference roaming steering condition, but directly determines the
reference roaming steering condition from the locally stored first correspondence based on the
model identifier of the target terminal. This reduces a quantity of times that the first access point
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device interacts with the access control device, so that overheads are reduced.

[0013] In a second manner, the first access point device sends a first steering-condition
obtaining request to the access control device. The first steering-condition obtaining request carries
the model identifier of the target terminal. The first access point device receives the reference
roaming steering condition sent by the access control device. The reference roaming steering
condition is determined by the access control device based on the model identifier of the target
terminal and from a first correspondence stored in the access control device. The first
correspondence is used to indicate a roaming steering condition corresponding to each model
identifier identified by the access control device.

[0014] That is, in the second manner, after determining the first correspondence, the access
control device does not deliver the first correspondence to the first access point device. Instead,
when the first access point device needs to determine the reference roaming steering condition, the
first access point device sends, to the access control device, the first steering-condition obtaining
request that carries the model identifier of the target terminal. Further, after the access control
device determines the reference roaming steering condition from the first correspondence based
on the model identifier of the target terminal, the access control device sends the reference roaming
steering condition to the first access point device. In this way, after the reference roaming steering
condition is updated, it can be ensured that the first access point device can obtain a reference
roaming steering condition with high accuracy in time.

[0015] Optionally, an implementation process in which the first access point device determines
the model identifier of the target terminal may include: The first access point device obtains the
model identifier of the target terminal from the access control device.

[0016] Optionally, there may be two manners in which the first access point device obtains the
model identifier of the target terminal from the access control device, which are a manner (1) and
a manner (2) below.

[0017] (1) The first access point device sends a model query request to the access control
device. The model query request carries a media access control (media access control, MAC)
address of the target terminal. The first access point device receives the model identifier that is
sent by the access control device and that is of the target terminal.

[0018] That is, in the manner (1), the access control device stores a second correspondence in
advance. The second correspondence is used to indicate a model identifier corresponding to each
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MAC address identified by the access control device. When receiving the model query request
sent by the first access point device, the access control device may determine the model identifier
of the target terminal from the second correspondence based on the MAC address that is carried
in the model query request and that is of the target terminal, and further send the model identifier
of the target terminal to the first access point device. In this way, the access control device does
not need to deliver the second correspondence to the first access point device in advance. In
addition, when the access control device updates the model identifier of the target terminal, it can
be further ensured that the first access point device can obtain a model identifier with high accuracy
in time.

[0019] (2) The first access point device receives the model identifier that is sent by the access
control device and that is of the target terminal. The model identifier of the target terminal is
determined by the access control device by using a MAC address of the target terminal after the
access control device obtains, from a data packet sent by the target terminal, the MAC address of
the target terminal.

[0020] That is, in the manner (2), after receiving the data packet sent by the target terminal,
the access control device may directly obtain the MAC address of the target terminal from the data
packet, determine the model identifier of the target terminal from a second correspondence based
on the MAC address of the target terminal, and directly send the model identifier to the first access
point device. In other words, the access control device may actively determine the model identifier
of the target terminal and deliver the model identifier to the first access point device. In this way,
the first access point device does not need to request the model identifier of the target terminal
from the access control device when performing roaming steering on the target terminal. Therefore,
interaction between the first access point device and the access control device in a process in which
the first access point device performs roaming steering on the target terminal can be reduced, so
that roaming steering efficiency can be improved.

[0021] For the second correspondence mentioned in the foregoing manner (1) and the manner
(2), because a data packet sent by a terminal associated with an access point device managed by
the access control device to another device passes through the access control device, the access
control device may determine a MAC address of the terminal based on the data packet sent by the
terminal, to further determine a model identifier of the terminal, so as to create the second
correspondence based on the MAC address and the model identifier of the terminal. Using the
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target terminal as an example, the access control device may obtain, from the data packet sent by
the target terminal, the MAC address of the target terminal and model description information of
the target terminal. The access control device determines the model identifier of the target terminal
based on the model description information of the target terminal, and stores the MAC address and
the model identifier of the target terminal in the second correspondence.

[0022] Because terminals of different models have different model description information,
the access control device may distinguish between the terminals of different models based on a
difference between the model description information. That is, using the target terminal as an
example, the access control device may directly use the model description information of the target
terminal as the model identifier of the target terminal. Certainly, the access control device may
alternatively distinguish between models of the target terminal based on the model description
information of the target terminal, and further allocate the corresponding model identifier to the
target terminal.

[0023] In this application, the first access point device may not only determine the reference
roaming steering condition in the first manner or the second manner by using the model identifier
of the target terminal, but also alternatively determine the reference roaming steering condition in
another manner. For example, the first access point device may determine the reference roaming
steering condition based on a MAC address of the target terminal. To be specific, the first access
point device sends a second steering-condition obtaining request to the access control device. The
second steering-condition obtaining request carries the MAC address of the target terminal. The
first access point device receives the reference roaming steering condition sent by the access
control device. The reference roaming steering condition is determined by the access control
device, from a first correspondence stored in the access control device, after the access control
device determines a model identifier of the target terminal based on the MAC address of the target
terminal. The first correspondence is used to indicate a roaming steering condition corresponding
to each model identifier identified by the access control device.

[0024] That is, in this manner, the first access point device does not need to determine the
model identifier of the target terminal, and may directly send, to the access control device, the
second steering-condition obtaining request carrying the MAC address of the target terminal. After
receiving the second steering-condition obtaining request, the access control device determines the
model identifier of the target terminal from a second correspondence based on the MAC address
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of the target terminal, and then determines the reference roaming steering condition from the first
correspondence based on the model identifier of the target terminal. In other words, in the third
manner, the first access point device may obtain the reference roaming steering condition by
interacting with the access control device once, and does not need to first interact with the access
control device once to determine a reference model identifier, and then interact with the access
control device for the second time by using the model identifier to obtain the reference roaming
steering condition. That is, a quantity of times that the first access point device interacts with the
access control device is reduced, so that overheads are reduced.

[0025] Optionally, before sending the roaming steering instruction to the target terminal, the
first access point device may further determine an identifier/identifiers of one or more reference
access point devices. In an example, the first access point device obtains a roaming device list
from the access control device. The roaming device list includes an identifier/identifiers of one or
more third access point devices. The one or more third access point devices are neighboring access
point devices of the first access point device. The first access point device determines, based on
the roaming device list and from the one or more third access point devices, a third access point
device as the one or more reference access point devices.

[0026] The first access point device may obtain the roaming device list from the access control
device in an active manner or a passive manner. To be specific, the first access point device may
directly receive the roaming device list sent by the access control device. Alternatively, the first
access point device may send a list obtaining request to the access control device. The list obtaining
request carries an identifier of the first access point device. The first access point device receives
the roaming device list sent by the access control device.

[0027] For a manner in which the first access point device passively obtains the roaming
device list, because the access control device may actively send the roaming device list
corresponding to the first access point device to the first access point device, when the first access
point device subsequently performs roaming steering on the target terminal, the first access point
device may directly determine, from the roaming steering list, the identifier/identifiers of the one
or more reference access point devices, and does not need to interact with the access control device,
so that overheads are reduced.

[0028] For a manner in which the first access point device actively obtains the roaming device
list, the access control device may determine corresponding roaming device lists for different
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access point devices, and then store a device identifier of each access point device and a
corresponding roaming device list in a correspondence between the device identifier and the
roaming device list. In this way, when determining, based on the identifier of the first access point
device, the roaming device list corresponding to the first access point device, the first access point
device may determine, based on the identifier of the first access point device and from the stored
correspondence between the device identifier and the roaming device list, the roaming device list
corresponding to the first access point device, and send the roaming device list corresponding to
the first access point device to the first access point device.

[0029] Certainly, after determining an identifier/identifiers of one or more corresponding third
access point devices for different access point devices, the access control device may alternatively
store, in a correspondence between a first device identifier and a second device identifier, a device
identifier of each access point device and an identifier/identifiers of one or more corresponding
third access point devices. To be specific, the identifier of each access point device is used as the
first device identifier, the identifiers of the third access point devices corresponding to each access
point device are used as the second device identifier, and the device identifier of each access point
device and the identifier/identifiers of the corresponding one or more third access point devices
are stored in the correspondence between the first device identifier and the second device identifier.
In this way, when determining, based on the identifier of the first access point device, the roaming
device list corresponding to the first access point device, the first access point device may use the
identifier of the first access point device as the first device identifier, determine an
identifier/identifiers of one or more corresponding second device identifiers from the
correspondence between the first device identifier and the second device identifier, and further use
the identifier/identifiers of the determined one or more second device identifiers as the
identifier/identifiers of the one or more third access point devices corresponding to the first access
point device. Then, the access control device generates the roaming device list including the
identifier/identifiers of the one or more third access point devices, and sends the roaming device
list to the first access point device.

[0030] After determining the identifier/identifiers of the one or more third access point devices
corresponding to the first access point device, the access control device does not generate the
roaming device list and deliver the roaming device list to the first access point device, but stores
the correspondence between the device identifier and the roaming device list or the correspondence
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between the first device identifier and the second device identifier. Therefore, when the first access
point device performs roaming steering on a terminal (for example, the target terminal), and the
access control device receives the list obtaining request sent by the first access point device, the
access control device may determine, in the foregoing manner, the roaming device list
corresponding to the first access point device, and send the roaming device list corresponding to
the first access point device to the first access point device. In this way, when the roaming steering
list corresponding to the first access point device is updated, it can be ensured that the first access
point device can obtain a roaming device list with high accuracy.

[0031] Optionally, the one or more second access point devices include the one or more third
access point devices. In this way, when the first access point device determines, based on the
roaming device list corresponding to the first access point device and from the one or more third
access point devices, the third access point device as the one or more reference access point devices,
the first access point device may select, based on the roaming device list and from the one or more
third access point devices, a third access point device that satisfies the reference roaming steering
condition, to obtain the one or more reference access point devices.

[0032] According to a second aspect, a roaming steering method is provided. In the method,
an access control device determines a reference roaming steering condition by performing, for a
plurality of times, a roaming steering test on one or more terminals belonging to a reference model.
The access control device sends the reference roaming steering condition to a first access point
device. A model of a target terminal associated with the first access point device is the reference
mode. The first access point device is an access point device controlled by the access control device.
[0033] That is, the access control device determines different roaming steering conditions for
terminals of different models. In this way, during subsequent roaming steering, even if roaming
rules in the terminals of different models are different, after the target terminal satisfies the
reference roaming steering condition determined according to the foregoing method, when
roaming steering is performed on the target terminal, a roaming steering success rate can be
improved.

[0034] Optionally, the access control device may send the reference roaming steering
condition to the first access point device in a plurality of manners. A part of the manners are
described below.

[0035] In a first manner, the access control device sends a first correspondence to the first
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access point device. The first correspondence is used to indicate a roaming steering condition
corresponding to each model identifier identified by the access control device.

[0036] In a second manner, the access control device receives a first steering-condition
obtaining request sent by the first access point device. The first steering-condition obtaining
request carries a model identifier of the target terminal. The access control device determines the
reference roaming steering condition from a stored first correspondence based on the model
identifier of the target terminal. The first correspondence is used to indicate a roaming steering
condition corresponding to each model identifier identified by the access control device. The
access control device sends the reference roaming steering condition to the first access point device.
[0037] For the foregoing two manners, the first access point device needs to first determine
the model identifier of the target terminal, to determine the reference roaming steering condition.
In an example, the access control device may obtain a MAC address of the target terminal, and
determine the model identifier of the target terminal from a stored second correspondence based
on the MAC address of the target terminal. The second correspondence is used to indicate a model
identifier corresponding to each MAC address identified by the access control device. Then, the
access control device sends the model identifier of the target terminal to the first access point
device, to enable the first access point device to determine the reference roaming steering condition
based on the model identifier of the target terminal.

[0038] Optionally, a manner in which the access control device obtains the MAC address of
the target terminal may include: The access control device receives a model query request sent by
the first access point device, where the model query request carries the MAC address of the target
terminal; or the access control device obtains, from a data packet sent by the target terminal, the
MAC address of the target terminal.

[0039] In a third manner, the access control device receives a second steering-condition
obtaining request sent by the first access point device. The second steering-condition obtaining
request carries a MAC address of the target terminal. The access control device determines a model
identifier of the target terminal from a stored second correspondence based on the MAC address
of the target terminal. The second correspondence is used to indicate a model identifier
corresponding to each MAC address identified by the access control device. The access control
device determines the reference roaming steering condition from a stored first correspondence
based on the model identifier of the target terminal. The first correspondence is used to indicate a
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roaming steering condition corresponding to each model identifier identified by the access control
device. The access control device sends the reference roaming steering condition to the first access
point device.

[0040] In the foregoing third manner, before determining the model identifier of the target
terminal from the stored second correspondence based on the MAC address of the target terminal,
the access control device may further create the second correspondence. To be specific, the access
control device obtains, from a data packet sent by the target terminal, the MAC address of the
target terminal and model description information of the target terminal. The access control device
determines the model identifier of the target terminal based on the model description information
of the target terminal. The access control device stores the MAC address and the model identifier
of the target terminal in the second correspondence.

[0041] Optionally, in this application, the access control device may further deliver a roaming
device list corresponding to the first access point device to the first access point device. To be
specific, the access control device receives a list obtaining request sent by the first access point
device. The list obtaining request carries an identifier of the first access point device. The access
control device determines, based on the identifier of the first access point device, the roaming
device list corresponding to the first access point device. The roaming device list includes an
identifier/identifiers of one or more third access point devices. The one or more third access point
devices are neighboring access point devices of the first access point device. The access control
device sends the roaming device list to the first access point device.

[0042] Optionally, before determining, based on the identifier of the first access point device,
the roaming device list corresponding to the first access point device, the access control device
may further determine the identifier/identifiers of the one or more third access point devices
corresponding to the first access point device. To be specific, the access control device obtains a
plurality of historical roaming records and roaming experience indication information that
corresponds to each historical roaming record. Each historical roaming record includes an
identifier of a source access point device and an identifier of a destination access point device. All
source access point devices in the plurality of historical roaming records are the first access point
device. The roaming experience indication information is used to indicate whether signal quality
is improved after a terminal associated with the first access point device roams to a destination
access point device corresponding to a corresponding historical roaming record. The access control
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device determines the identifier/identifiers of the one or more third access point devices based on
the plurality of historical roaming records and the roaming experience indication information that
corresponds to each historical roaming record. The access control device stores the
identifier/identifiers of the one or more third access point devices based on the identifier of the
first access point device.

[0043] Based on the foregoing descriptions, the access control device may store a
correspondence between a device identifier and a roaming device list, and may further store a
correspondence between a first device identifier and a second device identifier. Therefore, an
implementation process in which the access control device stores the identifier/identifiers of the
one or more third access point devices based on the identifier of the first access point device may
be: The access control device generates a roaming device list, namely, the roaming device list
corresponding to the first access point device, by using the identifier/identifiers of the one or more
third access point devices corresponding to the first access point device, and then stores, in the
correspondence between the device identifier and the roaming device list, the identifier of the first
access point device and the roaming device list corresponding to the first access point device.
Alternatively, the access control device may use the identifier of the first access point device as
the first device identifier, use the identifiers of the third access point devices corresponding to the
first access point device as the second device identifier, and store, in the correspondence between
the first device identifier and the second device identifier, the identifier of the first access point
device and the identifier/identifiers of the one or more third access point devices corresponding to
the first access point device.

[0044] Optionally, the access control device may determine, in a reinforcement learning
manner based on the plurality of historical roaming records and the roaming experience indication
information that corresponds to each historical roaming record, the identifier/identifiers of the one
or more third access point devices corresponding to the first access point device. To be specific,
the access control device selects, based on the roaming experience indication information that
corresponds to each historical roaming record and from the plurality of historical roaming records,
a historical roaming record that signal quality is improved after roaming. The access control device
obtains an identifier of a neighboring access point device of the first access point device. The
neighboring access point device is not included in the plurality of historical roaming records. The
access control device determines an identifier of a destination access point device included in the
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selected historical roaming record and the obtained identifier of the neighboring access point
device as the identifiers of the one or more third access point devices corresponding to the first
access point device.

[0045] It should be noted that the reinforcement learning is one of Al algorithms, and is a
target-oriented algorithm. This learning algorithm may make the determined one or more third
access point devices more accurate. To be specific, the one or more third access point devices
determined in the reinforcement learning manner are access point devices whose signal quality is
improved after the third access point devices roam from the first access point device. In addition,
the plurality of historical roaming records include an access point device on which roaming
steering has been performed before, but an access point device on which roaming steering has not
been performed may also be an access point device whose signal quality is improved. As a result,
the neighboring access point device that is not included in the plurality of historical roaming
records may also be used as the third access point device.

[0046] Optionally, that an access control device determines a reference roaming steering
condition by performing, for a plurality of times, a roaming steering test on one or more terminals
belonging to a reference model includes: The access control device determines a plurality of
combinations of access point devices and a plurality of parameter combinations corresponding to
each combination of access point devices. Each combination of access point devices includes an
identifier of a source access point device and an identifier of a destination access point device. All
source access point devices in the plurality of combinations of access point devices are the first
access point device. The access control device performs, for a plurality of times based on the
plurality of combinations of access point devices and the plurality of parameter combinations
corresponding to each combination of access point devices, the roaming steering test on the one
or more terminals belonging to the reference model by using different steering test conditions, to
determine the reference roaming steering condition by using a standard that the one or more
terminals belonging to the reference model are successfully steered to roam.

[0047] That is, after determining the plurality of combinations of access point devices, the
access control device may not only perform the roaming steering test based on different signal
strengths, but also perform the roaming steering test with reference to parameters such as a channel,
a frequency band, and load of an access point device. To be specific, the access point device may
perform the roaming steering test for a plurality of times based on one or more of features such as

13



10

15

20

25

30

a signal strength, a channel, a frequency band, and load of an access point device, to further
determine the reference roaming steering condition.
[0048] Optionally, the plurality of parameter combinations are obtained by combining
different values of one or more dimension features. The one or more dimension features include
one or more of a signal strength, a channel, a frequency band, and load.
[0049] According to a third aspect, a roaming steering apparatus is provided. The roaming
steering apparatus has a function of implementing behavior of the roaming steering method in the
first aspect. The roaming steering apparatus includes one or more modules, and the one or more
modules are configured to implement the roaming steering method provided in the first aspect.
[0050] To be specific, the roaming steering apparatus includes a first determining module and
a first sending module.
[0051] The first determining module is configured to determine a signal strength during
communication between each of one or more second access point devices and a target terminal, to
obtain one or more signal strengths. The one or more second access point devices include a first
access point device and/or a neighboring access point device of the first access point device. The
target terminal is a terminal associated with the first access point device.
[0052] The first determining module is further configured to determine, based on the one or
more signal strengths, that the target terminal satisfies a reference roaming steering condition.
[0053] The first sending module is configured to: when the first determining module
determines that the target terminal satisfies the reference roaming steering condition, send a
roaming steering instruction to the target terminal. The roaming steering instruction carries an
identifier/identifiers of one or more reference access point devices. The roaming steering
instruction is used to steer the target terminal to roam to one of the one or more reference access
point devices. The reference roaming steering condition is determined by an access control device
by performing, for a plurality of times, a roaming steering test on one or more terminals belonging
to a reference model. The reference model is a model of the target terminal.
[0054] Optionally, the apparatus further includes:

a second determining module, configured to determine a model identifier of the target
terminal; and

a third determining module, configured to determine the reference roaming steering
condition based on the model identifier.
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[0055] Optionally, the apparatus further includes:

a first receiving module, configured to receive and store a first correspondence sent by
the access control device. The first correspondence is used to indicate a roaming steering condition
corresponding to each model identifier identified by the access control device.

[0056] The third determining module is configured to:

determine the reference roaming steering condition from the first correspondence based
on the model identifier of the target terminal.

[0057] Optionally, the third determining module includes:

a first sending submodule, configured to send a first steering-condition obtaining
request to the access control device, where the first steering-condition obtaining request carries the
model identifier of the target terminal; and

a first receiving submodule, configured to receive the reference roaming steering
condition sent by the access control device, where the reference roaming steering condition is
determined by the access control device based on the model identifier of the target terminal and
from a first correspondence stored in the access control device, and the first correspondence is
used to indicate a roaming steering condition corresponding to each model identifier identified by
the access control device.

[0058] Optionally, the second determining module includes:

an obtaining submodule, configured to obtain the model identifier of the target terminal
from the access control device.

[0059] Optionally, the obtaining submodule includes:

a sending unit, configured to send a model query request to the access control device,
where the model query request carries a media access control MAC address of the target terminal,
and the first access point device receives the model identifier that is sent by the access control
device and that is of the target terminal; or

a receiving unit, configured to receive the model identifier that is sent by the access
control device and that is of the target terminal, where the model identifier of the target terminal
is determined by the access control device by using a MAC address of the target terminal after the
access control device obtains, from a data packet sent by the target terminal, the MAC address of
the target terminal.

[0060] Optionally, the apparatus further includes:
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a second sending module, configured to send a second steering-condition obtaining
request to the access control device, where the second steering-condition obtaining request carries
a MAC address of the target terminal; and

a second receiving module, configured to receive the reference roaming steering
condition sent by the access control device, where the reference roaming steering condition is
determined by the access control device, from a first correspondence stored in the access control
device, after the access control device determines a model identifier of the target terminal based
on the MAC address of the target terminal, and the first correspondence is used to indicate a
roaming steering condition corresponding to each model identifier identified by the access control
device.

[0061] Optionally, the apparatus further includes:

an obtaining module, configured to obtain a roaming device list from the access control
device, where the roaming device list includes an identifier/identifiers of one or more third access
point devices, and the one or more third access point devices are neighboring access point devices
of the first access point device; and

a fourth determining module, configured to determine, based on the roaming device list
and from the one or more third access point devices, a third access point device as the one or more
reference access point devices.

[0062] Optionally, the obtaining module includes:

a second receiving submodule, configured to receive the roaming device list sent by
the access control device; or

a second sending submodule, configured to send a list obtaining request to the access
control device, where the list obtaining request carries an identifier of the first access point device;
and a third receiving submodule, configured to receive the roaming device list sent by the access
control device.

[0063] Optionally, the one or more second access point devices include the one or more third
access point devices.
[0064] The fourth determining module includes:

a selection submodule, configured to select, based on the roaming device list and from
the one or more third access point devices, a third access point device that satisfies the reference
roaming steering condition, to obtain the one or more reference access point devices.
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[0065] According to a fourth aspect, a roaming steering apparatus is provided. The roaming
steering apparatus has a function of implementing behavior of the roaming steering method in the
second aspect. The roaming steering apparatus includes one or more modules, and the one or more
modules are configured to implement the roaming steering method provided in the second aspect.
[0066] To be specific, the roaming steering apparatus includes a first determining module and
a first sending module.

[0067] The first determining module is configured to determine a reference roaming steering
condition by performing, for a plurality of times, a roaming steering test on one or more terminals
belonging to a reference model.

[0068] The first sending module is configured to send the reference roaming steering condition
to a first access point device. A model of a target terminal associated with the first access point
device is the reference model. The first access point device is an access point device controlled by
an access control device.

[0069] Optionally, the first sending module is configured to:

send a first correspondence to the first access point device, where the first
correspondence is used to indicate a roaming steering condition corresponding to each model
identifier identified by the access control device.

[0070] Optionally, the apparatus further includes:

a first receiving module, configured to receive a first steering-condition obtaining
request sent by the first access point device, where the first steering-condition obtaining request
carries a model identifier of the target terminal; and

a second determining module, configured to determine the reference roaming steering
condition from a stored first correspondence based on the model identifier of the target terminal,
where the first correspondence is used to indicate a roaming steering condition corresponding to
each model identifier identified by the access control device.

[0071] Optionally, the apparatus further includes:

a first obtaining module, configured to obtain a media access control MAC address of
the target terminal,

a third determining module, configured to determine the model identifier of the target
terminal from a stored second correspondence based on the MAC address of the target terminal,
where the second correspondence is used to indicate a model identifier corresponding to each
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MAC address identified by the access control device; and

a second sending module, configured to send the model identifier of the target terminal
to the first access point device, to enable the first access point device to determine the reference
roaming steering condition based on the model identifier of the target terminal.

[0072] Optionally, the first obtaining module includes:

a receiving submodule, configured to receive a model query request sent by the first
access point device, where the model query request carries the MAC address of the target terminal;
or

an obtaining submodule, configured to obtain, from a data packet sent by the target
terminal, the MAC address of the target terminal.

[0073] Optionally, the apparatus further includes:

a second receiving module, configured to receive a second steering-condition obtaining
request sent by the first access point device, where the second steering-condition obtaining request
carries a MAC address of the target terminal; and

a fourth determining module, configured to determine a model identifier of the target
terminal from a stored second correspondence based on the MAC address of the target terminal,
where the second correspondence is used to indicate a model identifier corresponding to each
MAC address identified by the access control device; and determine the reference roaming steering
condition from a stored first correspondence based on the model identifier of the target terminal,
where the first correspondence is used to indicate a roaming steering condition corresponding to
each model identifier identified by the access control device.

[0074] Optionally, the apparatus further includes:

a second obtaining module, configured to obtain, from a data packet sent by the target
terminal, the MAC address of the target terminal and model description information of the target
terminal;

a fifth determining module, configured to determine the model identifier of the target
terminal based on the model description information of the target terminal; and

a first storage module, configured to store the MAC address and the model identifier
of the target terminal in the second correspondence.

[0075] Optionally, the apparatus further includes:
a third receiving module, configured to receive a list obtaining request sent by the first
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access point device, where the list obtaining request carries an identifier of the first access point
device;

a sixth determining module, configured to determine, based on the identifier of the first
access point device, a roaming device list corresponding to the first access point device, where the
roaming device list includes an identifier/identifiers of one or more third access point devices, and
the one or more third access point devices are neighboring access point devices of the first access
point device; and

a third sending module, configured to send the roaming device list to the first access
point device.

[0076] Optionally, the apparatus further includes:

a third obtaining module, configured to obtain a plurality of historical roaming records
and roaming experience indication information that corresponds to each historical roaming record,
where each historical roaming record includes an identifier of a source access point device and an
identifier of a destination access point device, all source access point devices in the plurality of
historical roaming records are the first access point device, and the roaming experience indication
information is used to indicate whether signal quality is improved after a terminal associated with
the first access point device roams to a destination access point device corresponding to a
corresponding historical roaming record;

a seventh determining module, configured to determine the identifier/identifiers of the
one or more third access point devices based on the plurality of historical roaming records and the
roaming experience indication information that corresponds to each historical roaming record; and

a second storage module, configured to store the identifier/identifiers of the one or more
third access point devices based on the identifier of the first access point device.

[0077] Optionally, the seventh determining module includes:

a determining submodule, configured to determine the identifier/identifiers of the one
or more third access point devices in a reinforcement learning manner based on the plurality of
historical roaming records and the roaming experience indication information that corresponds to
each historical roaming record.

[0078] Optionally, the determining submodule is configured to:

select, based on the roaming experience indication information that corresponds to each

historical roaming record and from the plurality of historical roaming records, a historical roaming
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record that signal quality is improved after roaming;

obtain an identifier of a neighboring access point device of the first access point device,
where the neighboring access point device is not included in the plurality of historical roaming
records; and

determine an identifier of a destination access point device included in the selected
historical roaming record and the obtained identifier of the neighboring access point device as the
identifiers of the one or more third access point devices.
[0079] Optionally, the first determining module is configured to:

determine a plurality of combinations of access point devices and a plurality of
parameter combinations corresponding to each combination of access point devices, where each
combination of access point devices includes an identifier of a source access point device and an
identifier of a destination access point device, and all source access point devices in the plurality
of combinations of access point devices are the first access point device; and

perform, for a plurality of times based on the plurality of combinations of access point
devices and the plurality of parameter combinations corresponding to each combination of access
point devices, the roaming steering test on the one or more terminals belonging to the reference
model by using different steering test conditions, to determine the reference roaming steering
condition by using a standard that the one or more terminals belonging to the reference model are
successfully steered to roam.
[0080] Optionally, the plurality of parameter combinations are obtained by combining
different values of one or more dimension features. The one or more dimension features include
one or more of a signal strength, a channel, a frequency band, and load.
[0081] According to a fifth aspect, an access point device is provided. The access point device
includes a processor and a memory. The memory is configured to store a program for performing
the roaming steering method provided in the first aspect, and store data used to implement the
roaming steering method provided in the first aspect. The processor is configured to execute the
program stored in the memory. An operation apparatus of the storage device may further include
a communication bus. The communication bus is configured to establish a connection between the
processor and the memory.
[0082] According to a sixth aspect, an access control device is provided. The access control
device includes a processor and a memory. The memory is configured to store a program for
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performing the roaming steering method provided in the second aspect, and store data used to
implement the roaming steering method provided in the second aspect. The processor is configured
to execute the program stored in the memory. An operation apparatus of the storage device may
further include a communication bus. The communication bus is configured to establish a
connection between the processor and the memory.

[0083] According to a seventh aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores instructions. When the instructions are run on a
computer, the computer is enabled to perform the roaming steering method in the first aspect.
[0084] According to an eighth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores instructions. When the instructions are run on a
computer, the computer is enabled to perform the roaming steering method in the second aspect.
[0085] According to a ninth aspect, a computer program product including instructions is
provided. When the computer program product runs on a computer, the computer is enabled to
perform the roaming steering method in the first aspect.

[0086] According to a tenth aspect, a computer program product including instructions is
provided. When the computer program product runs on a computer, the computer is enabled to
perform the roaming steering method in the second aspect.

[0087] According to an eleventh aspect, a roaming steering system is provided. The roaming
steering system includes a plurality of access point devices, an access control device, and a target
terminal. The plurality of access point devices include a first access point device. The first access
point device is configured to implement steps of the method in the first aspect, and the access
control device is configured to implement steps of the method in the second aspect.

[0088] Technical effects obtained in the second aspect to the eleventh aspect are similar to
technical effects obtained by using a corresponding technical means in the first aspect. Details are
not described herein again.

[0089] The technical solutions provided in this application can bring at least the following
beneficial effects:

[0090] In this application, a reference roaming steering condition is determined by an access
control device by performing, for a plurality of times, a roaming steering test on one or more
terminals belonging to a reference model, and the reference model is a model of a target terminal.
Therefore, the reference roaming steering condition is similar to a roaming rule in the target
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terminal. In this case, when the first access point device obtains the reference roaming steering
condition and determines that the target terminal satisfies the reference roaming steering condition,
even if the target terminal does not unconditionally obey roaming steering of the first access point
device, there is a high probability that the target terminal is successfully steered to roam. In
addition, the access control device determines different roaming steering conditions for terminals
of different models. Even if roaming rules in the terminals of different models are different, when
roaming steering is performed according to the foregoing method, a roaming steering success rate

may also be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0091] FIG. 1 is a schematic diagram of a roaming process according to an embodiment of this
application;

[0092] FIG. 2 is a schematic diagram of an implementation environment according to an
embodiment of this application;

[0093] FIG. 3 is a schematic diagram of another implementation environment according to an
embodiment of this application;

[0094] FIG. 4 is a schematic diagram of a structure of a network device according to an
embodiment of this application;

[0095] FIG. 5 is a flowchart of a data access method according to an embodiment of this
application;

[0096] FIG. 6 is a schematic diagram of a structure of a roaming steering apparatus according
to an embodiment of this application; and

[0097] FIG. 7 is a schematic diagram of a structure of another roaming steering apparatus

according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0098] To make objectives, technical solutions, and advantages of this application clearer, the
following further describes implementations of this application in detail with reference to the
accompanying drawings.

[0099] For ease of understanding, before a roaming steering method provided in embodiments
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of this application is explained in detail, terms and implementation environments in embodiments
of this application are first explained or introduced.

[00100] Terms in embodiments of this application are first explained.

[00101] BSS: Aservice provided by a single access point device is referred to as a BSS.
[00102] ESS: A unified service that is managed by a plurality of access point devices by using
a same access control device and that is provided by using a same service set identifier (service
set identifier, SSID) is referred to as an ESS. That is, one ESS may include a plurality of BSSs.
[00103] Association: A state in which a communication connection is established between a
terminal and an access point device. A terminal is associated with an access point device. To be
specific, the terminal accesses the access point device, and can further communicate with the
access point device, or the access point device can serve the terminal.

[00104] Roaming: A process in which a terminal is handed over between different BSSs in a
same ESS is referred to as roaming. One access point device corresponds to one BSS, and one ESS
may include a plurality of BSSs. In other words, a process in which a terminal is handed over from
an association with one access point device to an association with another access point device is
referred to as roaming.

[00105] Referto FIG. 1. For example, an ESS includes two BSSs. One BSS corresponds to an
access point device 1, and the other BSS corresponds to an access point device 2. A terminal is
first associated with the access point device 1 at a location point A. When the terminal moves to a
location point A', the terminal is associated with the access point device 2. In other words, the
terminal roaming is associated with the access point device 1 before roaming, and is associated
with the access point device 2 after the roaming.

[00106] Terminal: A movable terminal device is also referred to a mobile terminal. Ina WLAN,
the terminal is also referred to as a station (station, STA). For example, in embodiments of this
application, the terminal may be a laptop computer (which is also referred to as a personal
computer (Personal Computer, PC)), a game console, a tablet computer, a smartphone, an e-reader,
a digital broadcast terminal, a message transceiver device, a personal digital assistant, or a
wearable device. The wearable device may be a band, a watch, or the like.

[00107] Signal strength: A strength of a signal received by a terminal and sent by an access
point device, where a unit of the strength is dom. Generally, the signal strength is a negative value.
A larger value indicates better signal quality. In most scenarios, when the signal strength is =50 or
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a larger value, the signal quality is very good, and when the signal strength is —70 or a smaller
value, it is considered that the signal quality is poor.

[00108] Animplementation environment in embodiments of this application is described below.
[00109] FIG. 2 is a schematic diagram of an implementation environment related to a roaming
steering method according to an embodiment of this application. A network architecture related to
the implementation environment includes an access control device 201, a plurality of access point
devices 202 (where in FIG. 2, three access point devices are used as an example to represent the
plurality of access point devices), and a target terminal 203.

[00110] The access control device 201 is separately connected to the plurality of access point
devices 202 by using a wireless or wired network, to perform communication. The target terminal
203 may be connected to one of the plurality of access point devices 202 by using a wireless or
wired network, to perform communication. That is, the target terminal 203 may be associated with
one of the plurality of access point devices 202.

[00111] The access control device 201 may manage the plurality of access point devices 202.
For example, the access control device 201 may uniformly deliver one or more configurations to
the plurality of access point devices 202, and perform software upgrade, and may further control
a quantity of access point devices in a working state based on a time period. The access point
device associated with the target terminal 203 may serve the target terminal 203. For example, the
target terminal 203 may sequentially send a data packet to another device by using the access point
device associated with the target terminal 203 and the access control device 201, or may
sequentially receive, by using the access control device 201 and the access point device associated
with the target terminal 203, a data packet sent by another device.

[00112] Inthis embodiment of this application, in addition to the foregoing functions, the access
control device 201 may further have a function such as determining a model identifier of the target
terminal 203 by using a MAC address of the target terminal 203, determining a reference roaming
steering condition by performing, for a plurality of times, a steering test on one or more terminals
belonging to a reference model, or determining a roaming device list corresponding to the access
point device. The reference model is a model of the target terminal 203, the one or more terminals
belonging to the reference model may include the target terminal 203, and the reference roaming
steering condition may also be referred to as a terminal profile of the one or more terminals
belonging to the reference model.
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[00113] In addition to the foregoing functions, the access point device 202 may further have a
function such as performing roaming steering on the target terminal 203, or exchanging a signal
strength with the target terminal 203.

[00114] To be specific, refer to FIG. 3. The access control device 201 may include a terminal
identification module, a steering-condition determining module, and a roaming-device
determining module. The access point device 202 may include a roaming-steering control module
and a terminal interaction module.

[00115] The terminal identification module is configured to identify the MAC address of the
target terminal 203 from the data packet sent by the target terminal 203, and further determine the
model identifier of the target terminal 203 by using the MAC address of the target terminal 203.
The steering-condition determining module is configured to determine the reference roaming
steering condition by performing, for a plurality of times, the steering test on the one or more
terminals belonging to the reference model. The roaming-device determining module is configured
to determine the roaming device list corresponding to the access point device 202. Optionally, the
roaming-device determining module is configured to periodically determine, in a reinforcement
learning manner, the roaming device list corresponding to the access point device 202.

[00116] The roaming-steering control module is configured to determine, based on the
reference roaming steering condition, when to send a roaming steering instruction to the target
terminal 203, and is further configured to determine, based on the roaming device list determined
by the access control device 201, an access point device that is recommended to the target terminal
203 and that can be associated with the target terminal 203 after roaming. The terminal interaction
module is configured to measure a signal strength received by the target terminal 203.

[00117] It should be noted that a network related to the implementation environment may be a
WLAN. The network architecture related to the implementation environment may be deployed in
a plurality of areas such as a shopping mall, a supermarket, an office building, or a parking lot.
[00118] FIG. 4 is a schematic diagram of a structure of a network device according to an
embodiment of this application. The network device may be the access control device 201 shown
in FIG. 2, or may be the access point device 202. The network device may include one or more
processors 401, a communication bus 402, a memory 403, and one or more communication
interfaces 404.

[00119] The processor 401 may be a general-purpose central processing unit (central processing
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unit, CPU), a network processor (network processor, NP), a microprocessor, or may be one or
more integrated circuits configured to implement the solutions of this application, for example, an
application-specific integrated circuit (application-specific integrated circuit, ASIC), a
programmable logic device (programmable logic device, PLD), or a combination thereof. The PLD
may be a complex programmable logic device (complex programmable logic device, CPLD), a
field programmable gate array (field programmable gate array, FPGA), a generic array logic
(generic array logic, GAL), or any combination thereof.

[00120] The communication bus 402 is configured to transmit information between the
foregoing components. The communication bus 402 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 represent
the bus in the figure, but this does not mean that there is only one bus or only one type of bus.
[00121] The memory 403 may be a read-only memory (read-only memory, ROM), a random
access memory (random access memory, RAM), an electrically erasable programmable read-only
memory (electrically erasable programmable read-only memory, EEPROM), an optical disc
(including a compact disc read-only memory (compact disc read-only memory, CD-ROM), a
compact disc, a laser disc, a digital versatile disc, a Blu-ray disc, or the like), a magnetic disk
storage medium or another magnetic storage device, or any other medium that can be configured
to carry or store expected program code in a form of an instruction or a data structure and that can
be accessed by a network. However, this is not limited hereto. The memory 403 may exist
independently, and is connected to the processor 401 by using the communication bus 402.
Alternatively, the memory 403 may be integrated with the processor 401.

[00122] The communication interface 404 is configured to communicate with another device
or a communication network by using any transceiver-type apparatus. The communication
interface 404 includes a wired communication interface, and may further include a wireless
communication interface. The wired communication interface may be, for example, an Ethernet
interface. The Ethernet interface may be an optical interface, an electrical interface, or a
combination thereof. The wireless communication interface may be a wireless local area network
(wireless local area network, WLAN) interface, a cellular network communication interface, a
combination thereof, or the like.

[00123] In some embodiments, the network device may include a plurality of processors, for
example, the processor 401 and a processor 405 shown in FIG. 4. Each of the processors may be
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a single-core processor, or may be a multi-core processor. The processor herein may be one or
more devices, circuits, and/or processing cores configured to process data (for example, computer
program instructions).

[00124] During specific implementation, in an embodiment, the network device may further
include an output device 406 and an input device 407. The output device 406 communicates with
the processor 401, and may display information in a plurality of manners. For example, the output
device 406 may be a liquid crystal display (liquid crystal display, LCD), a light emitting diode
(light emitting diode, LED) display device, a cathode ray tube (cathode ray tube, CRT) display
device, or a projector (projector). The input device 407 communicates with the processor 401, and
may receive a user input in a plurality of manners. For example, the input device 407 may be a
mouse, a keyboard, a touchscreen device, or a sensing device.

[00125] In some embodiments, the memory 403 is configured to store program code 410 for
executing the solutions of this application, and the processor 401 may execute the program code
410 stored in the memory 403. The program code may include one or more software modules. The
network device may implement, by using the processor 401 and the program code 410 in the
memory 403, a roaming steering method provided in the following embodiment in FIG. 5.
[00126] After the terms and the implementation environment in embodiments of this
application are explained, the following describes in detail a roaming steering method provided in
embodiments of this application. FIG. 5 is a flowchart of a roaming steering method according to
an embodiment of this application. The method includes the following steps.

[00127] Step 501: A first access point device determines a signal strength during
communication between each of one or more second access point devices and a target terminal, to
obtain one or more signal strengths. The one or more second access point devices include the first
access point device and/or a neighboring access point device of the first access point device. The
target terminal is a terminal associated with the first access point device.

[00128] In some embodiments, the first access point device may send a strength obtaining
request to the target terminal. After receiving the strength obtaining request, the target terminal
may determine the signal strength during communication between each of the one or more second
access point devices and the target terminal, to obtain the one or more signal strengths, and further
send the one or more signal strengths to the first access point device.

[00129] It should be noted that the access point device usually broadcasts a beacon frame
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periodically. Therefore, the target terminal may determine signal strengths of received beacon
frames broadcast by the one or more second access point devices, to determine the signal strengths
of the received beacon frames broadcast by the one or more second access point devices as signal
strengths during communication between the one or more second access point devices and the
target terminal, namely, the foregoing one or more signal strengths.

[00130] Certainly, determining the signal strength by using the beacon frame is only an example.
Because the access point device usually has a radio frequency function, the target terminal may
alternatively determine, by using other radio frequency signals transmitted by the one or more
second access point devices, the signal strengths during communication between the one or more
second access point devices and the target terminal.

[00131] In some other embodiments, the first access point device may notify the one or more
second access point devices, and the one or more second access point devices determine the signal
strengths during communication between the one or more second access point devices and the
target terminal, to obtain the one or more signal strengths, and then the corresponding second
access point devices send the determined signal strengths to the first access point device.

[00132] It should be noted that, to implement association between the target terminal and the
access point device, the target terminal usually also has the radio frequency function. Therefore,
the one or more second access point devices may determine, by using a radio frequency signal sent
by the target terminal, the signal strengths during communication between the target terminal and
the one or more second access point devices.

[00133] Terminals of different models correspond to different roaming steering conditions. For
example, some common roaming steering conditions are: a signal strength of an associated access
point device is less than a value 1, a signal strength of a neighboring access point device is greater
than a value 2, or a value obtained by subtracting a signal strength of an associated access point
device from a signal strength of a neighboring access point device is greater than a value 3. When
the roaming steering conditions are different, the one or more second access point devices are also
different. For example, when the roaming steering condition is that the signal strength of the
associated access point device is less than the value 1, the one or more second access point devices
may be the first access point device. When the roaming steering condition is that the signal strength
of the neighboring access point device is greater than the value 2, the one or more second access
point devices may be the neighboring access point device of the first access point device. When
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the roaming steering condition is that the value obtained by subtracting the signal strength of the
associated access point device from the signal strength of the neighboring access point device is
greater than the value 3, the one or more second access point devices may be the first access point
device and the neighboring access point device of the first access point device.

[00134] Therefore, before determining the one or more signal strengths, the first access point
device may determine, based on a reference roaming steering condition, whether the one or more
second access point devices are the first access point device, the neighboring access point device
of the first access point device, or the first access point device and the neighboring access point
device of the first access point device.

[00135] Certainly, determining the one or more second access point devices based on the
reference roaming steering condition is only an implementation. Alternatively, the first access
point device may directly determine the first access point device and the neighboring access point
device of the first access point device as the one or more second access point devices, to determine
the one or more signal strengths, and subsequently select a corresponding signal strength based on
the reference roaming steering condition.

[00136] In this embodiment of this application, the neighboring access point device of the first
access point device may be one or more third access point devices included in a roaming device
list corresponding to the first access point device. The roaming device list corresponding to the
first access point device is described in detail subsequently, and details are not described herein.
[00137] Step 502: The first access point device determines the reference roaming steering
condition. The reference roaming steering condition is determined by an access control device by
performing, for a plurality of times, a roaming steering test on one or more terminals belonging to
a reference model. The reference model is a model of the target terminal.

[00138] In some embodiments, the first access point device may determine a model identifier
of the target terminal, and determine the reference roaming steering condition based on the model
identifier of the target terminal. The first access point device may obtain the reference roaming
steering condition from the access control device based on the model identifier of the target
terminal in an active manner or a passive manner. Next, a complete manner in which the first
access point device determines the reference roaming steering condition is described in the
following two manners.

[00139] First manner: The first access point device receives and stores a first correspondence
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sent by the access control device. The first correspondence is used to indicate a roaming steering
condition corresponding to each model identifier identified by the access control device. In this
way, the first access point device may directly determine the model identifier of the target terminal,
and further determine the reference roaming steering condition from the first correspondence based
on the model identifier of the target terminal.

[00140] That is, in the first manner, after determining that the first correspondence is obtained,
the access control device may actively send the first correspondence to the first access point device.
Then, when the first access point device needs to determine the reference roaming steering
condition, the first access point device may first determine the model identifier of the target
terminal, and further determine the reference roaming steering condition from the first
correspondence based on the model identifier of the target terminal. In this way, in a roaming
steering process, the first access point device does not need to interact with the access control
device to obtain the reference roaming steering condition, but directly determines the reference
roaming steering condition from the locally stored first correspondence based on the model
identifier of the target terminal. This reduces a quantity of times that the first access point device
interacts with the access control device, so that overheads are reduced.

[00141] Based on the foregoing descriptions, the first correspondence is used to indicate the
roaming steering condition corresponding to each model identifier identified by the access control
device, that is, different model identifiers may correspond to different roaming steering conditions.
In addition, the roaming steering condition may include two parts. One part is a roaming steering
rule, and the other part is a steering threshold. In addition, one model may include a plurality of
terminals, in other words, a plurality of different terminals may belong to a same model. Therefore,
using the one or more terminals belonging to the reference model as an example, the access control
device may determine a plurality of combinations of access point devices. One combination of
access point devices includes an identifier of a source access point device and an identifier of a
destination access point device. All source access point devices included in the plurality of
combinations of access point devices are the first access point device. In addition, one combination
of access point devices may correspond to a plurality of different combinations of signal strengths.
One combination of signal strengths includes a signal strength of a corresponding source access
point device and a signal strength of a corresponding destination access point device. The roaming
steering test is performed on, for a plurality of times by using the plurality of combinations of
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access point devices and the combinations of signal strengths corresponding to each combination
of access point devices, the one or more terminals belonging to the reference model by using
different steering test conditions, to determine the reference roaming steering condition by using
a standard that the terminals of this model are successfully steered to roam. Then, the access control
device may add the model identifier of the reference model and the corresponding roaming steering
condition to the first correspondence.

[00142] It should be noted that the roaming steering condition not only includes the roaming
steering rule, but also includes the steering threshold. Therefore, the access control device
performs, for a plurality of times, the roaming steering test on the one or more terminals belonging
to the reference model, so that the roaming steering rule followed by the one or more terminals
belonging to the reference model can be determined, but also the steering threshold can be
determined.

[00143] For example, the first correspondence that is received and stored by the first access
point device and that is sent by the access control device may be as shown in the following Table
1. Assuming that the model identifier that is determined by the first access point device and that is
of the target terminal is 146, the first access point device may determine, from the following Table
1 based on the model identifier of the target terminal, that the roaming steering rule in the reference

roaming steering condition is a rule R3, and the steering threshold is 10.

Table 1
Model identifier Roaming steering condition
Roaming steering rule Steering threshold
146 Rule R3 10
100 Rule R2 —60
82 Rule R1 —75

[00144] It should be noted that the rule R1 in Table 1 may indicate that the signal strength of
the associated access point device is lower than the value 1, and the value 1 may be a corresponding

steering threshold —75. The rule R2 in Table 1 may indicate that the signal strength of the
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neighboring access point device is greater than the value 2, and the value 2 may be a corresponding
steering threshold —60. The rule R3 in Table 1 may indicate that the value obtained by subtracting
the signal strength of the associated access point device from the signal strength of the neighboring
access point device is greater than the value 3, and the value 3 may be a corresponding steering
threshold 10. Certainly, this is only an example. In some other embodiments, the foregoing rules
R1, R2, and R3 may alternatively refer to other rules.

[00145] In addition, based on the foregoing descriptions, the roaming steering condition
includes the roaming steering rule and the steering threshold, and the access control device may
determine the plurality of combinations of access point devices and the plurality of combinations
of signal strengths corresponding to each combination of access point devices, to perform, for a
plurality of times, the roaming steering test on the one or more terminals belonging to the reference
model. Although determining the roaming steering condition based on the signal strength is a
simplest and most effective manner, in some other embodiments, the roaming steering condition
may alternatively be determined with reference to another feature, for example, a channel, a
frequency band (2.4 GHz or 5 GHz), or load of the access point device. The features affect the
steering threshold.

[00146] Using the channel as an example, steering thresholds are different on different channels.
For example, on a channel 36, a roaming steering rule is the rule R3, and a steering threshold is
10. On a channel 149, a roaming steering rule is still the rule R3, but a steering threshold is 8.
[00147] Using the frequency band as an example, one access point device generally includes
both a 2.4 GHz frequency band and a 5 GHz frequency band. In this case, there are four roaming
scenarios: roaming from 2.4 GHz to 5 GHz, roaming from 5 GHz to 2.4 GHz, roaming from 2.4
GHz to 2.4 GHz, and roaming from 5 GHz to 5 GHz. Most terminals support preferential access
to the 5 GHz frequency band. Therefore, the four scenarios generally affect the steering threshold.
For example, for two scenarios, namely, the scenario of roaming from 2.4 GHz to 2.4 GHz and the
scenario of roaming from 5 GHz to 5 GHz, a roaming steering rule is the rule R3, and a steering
threshold is 10. For the scenario of roaming from 2.4 GHz to 5 GHz, a roaming steering rule is the
rule R3, and a steering threshold is 8. For the scenario of roaming from 5 GHz to 2.4 GHz, a
roaming steering rule is the rule R3, and a steering threshold is 12.

[00148] Using the load as an example, in some cases, a terminal preferentially chooses to roam
to an access point device with light load. In this case, the steering threshold may be affected.
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[00149] Therefore, after determining the plurality of combinations of access point devices, the
access control device may not only perform the roaming steering test based on different signal
strengths, but also perform the roaming steering test with reference to parameters such as a channel,
a frequency band, and load of an access point device. To be specific, the access point device may
perform the roaming steering test for a plurality of times based on one or more of features such as
a signal strength, a channel, a frequency band, and load of an access point device, to further
determine the reference roaming steering condition.

[00150] In other words, the access control device may determine a plurality of combinations of
access point devices and a plurality of parameter combinations corresponding to each combination
of access point devices. Each combination of access point devices includes an identifier of a source
access point device and an identifier of a destination access point device. All source access point
devices in the plurality of combinations of access point devices are the first access point device.
The access control device performs, for a plurality of times based on the plurality of combinations
of access point devices and the plurality of parameter combinations corresponding to each
combination of access point devices, the roaming steering test on the one or more terminals
belonging to the reference model by using different steering test conditions, to determine the
reference roaming steering condition by using a standard that the one or more terminals belonging
to the reference model are successfully steered to roam.

[00151] The plurality of parameter combinations are obtained by combining different values of
one or more dimension features. The one or more dimension features include one or more of a
signal strength, a channel, a frequency band, and load.

[00152] In some embodiments, after performing, for a plurality of times according to the
foregoing method, the roaming steering test on the one or more terminals belonging to the
reference model, the access control device may select one or more steering test conditions for
successfully steering the terminal of this model to roam, and process the selected steering test
conditions, to obtain the reference roaming steering condition. When the selected steering test
conditions are the same, the selected steering test condition may be directly used as the reference
roaming steering condition. When the selected steering test conditions are different, for example,
steering test rules are not completely the same, and/or steering test thresholds are not completely
the same, the selected steering test conditions may be processed to obtain the reference roaming
steering condition.
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[00153] It should be noted that, in different scenarios, the selected steering test conditions may
be processed in different processing manners. For example, in some embodiments, a steering test
rule in each of the selected steering test conditions and a corresponding steering test threshold may
be determined, an occurrence frequency of each steering test rule is determined, an average value
of steering test thresholds corresponding to a steering test rule with a largest occurrence frequency
is determined, the steering test rule with the largest occurrence frequency is determined as the
roaming steering rule in the reference roaming steering condition, and the average value of the
steering test thresholds corresponding to the steering test rule with the largest occurrence frequency
is determined as the steering threshold in the reference roaming steering condition.

[00154] In this embodiment of this application, the first access point device may determine the
model identifier of the target terminal in a plurality of manners. However, in some embodiments,
the model identifier is determined by the access control device. To be specific, if the first access
point device wants to learn of the model identifier of the target terminal, the first access point
device needs to obtain the model identifier from the access control device. In other words, the first
access point device may obtain the model identifier of the target terminal from the access control
device. The following describes two manners in which the first access point device determines the
model identifier of the target terminal in this case.

[00155] (1) The first access point device sends a model query request to the access control
device. The model query request carries a MAC address of the target terminal. The access control
device receives the model query request sent by the first access point device, and determines the
model identifier of the target terminal from a stored second correspondence based on the MAC
address of the target terminal. The second correspondence is used to indicate a model identifier
corresponding to each MAC address identified by the access control device. Then, the access
control device sends the model identifier of the target terminal to the first access point device, and
the first access point device receives the model identifier that is sent by the access control device
and that is of the target terminal.

[00156] That is, in the manner (1), the access control device stores the second correspondence
in advance. When the first access point device needs to determine the model identifier of the target
terminal, the first access point device may send the model query request to the access control
device. In this way, the access control device may determine the model identifier of the target
terminal from the second correspondence based on the MAC address of the target terminal, and
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further send the model identifier of the target terminal to the first access point device. In this way,
the access control device does not need to deliver the second correspondence to the first access
point device in advance. In addition, when the access control device updates the model identifier
of the target terminal, it can be further ensured that the first access point device can obtain a model
identifier with high accuracy in time.

[00157] Based on the foregoing descriptions, a data packet sent by a terminal associated with
an access point device managed by the access control device to another device passes through the
access control device. Therefore, the access control device may determine a MAC address of the
terminal based on the data packet sent by the terminal, to further determine a model identifier of
the terminal, so as to create the second correspondence based on the MAC address and the model
identifier of the terminal. Using the target terminal as an example, the access control device may
obtain, from the data packet sent by the target terminal, the MAC address of the target terminal
and model description information of the target terminal. The access control device determines the
model identifier of the target terminal based on the model description information of the target
terminal, and stores the MAC address and the model identifier of the target terminal in the second
correspondence.

[00158] Generally, the data packet sent by the target terminal carries the MAC address of the
target terminal and model description information. For example, when the data packet sent by the
target terminal is an HTTP packet, the HTTP packet may carry the MAC address of the target
terminal, and a user-agent field of the HTTP packet may carry the model description information
of the target terminal. Therefore, the access control device may obtain, from the data packet sent
by the target terminal, the MAC address and the model description information of the target
terminal. For example, the model description information may be Huawei P30, iPhone 8, or the
like.

[00159] In addition, because terminals of different models have different model description
information, the access control device may distinguish between the terminals of different models
based on a difference between the model description information. That is, using the target terminal
as an example, the access control device may directly use the model description information of the
target terminal as the model identifier of the target terminal. Certainly, the access control device
may alternatively distinguish between models of the target terminal based on the model description
information of the target terminal, and further allocate the corresponding model identifier to the
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target terminal.

[00160] For example, the second correspondence stored in the access control device is shown
in the following Table 2, and a model identifier in Table 2 is a model identifier allocated by the
access control device to a terminal according to model description information of the terminal.
After the first access point device sends the model query request to the access control device, it is
assumed that the MAC address that is carried in the model query request and that is of the target
terminal is 00:11:22:33:44:55. In this case, the access control device determines, from the second
correspondence shown in Table 2 and based on the MAC address of the target terminal, that the
model identifier of the target terminal is 146. Then, the access control device sends the model
identifier of the target terminal to the first access point device, and the first access point device

receives the model identifier that is sent by the access control device and that is of the target

terminal.
Table 2
MAC address Model identifier
00:11:22:33:44:55 146
33:44:55:DD:CC:FF 82

[00161] (2) The access control device obtains, from a data packet sent by the target terminal, a
MAC address of the target terminal, determines the model identifier of the target terminal from a
stored second correspondence based on the MAC address of the target terminal, and sends the
model identifier of the target terminal to the first access point device. Then, the first access point
device receives the model identifier that is sent by the access control device and that is of the target
terminal.

[00162] That is, in the manner (2), after receiving the data packet sent by the target terminal,
the access control device may directly obtain the MAC address of the target terminal from the data
packet, determine the model identifier of the target terminal from the second correspondence based
on the MAC address of the target terminal, and directly send the model identifier to the first access
point device. In other words, the access control device may actively determine the model identifier

of the target terminal and deliver the model identifier to the first access point device. In this way,
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the first access point device does not need to request the model identifier of the target terminal
from the access control device when performing roaming steering on the target terminal. Therefore,
interaction between the first access point device and the access control device in a process in which
the first access point device performs roaming steering on the target terminal can be reduced, so
that roaming steering efficiency can be improved.

[00163] Second manner: The first access point device may directly determine the model
identifier of the target terminal, and send a first steering-condition obtaining request to the access
control device. The first steering-condition obtaining request carries the model identifier of the
target terminal. The access control device receives the first steering-condition obtaining request
sent by the first access point device, determines the reference roaming steering condition from a
stored first correspondence based on the model identifier of the target terminal, and sends the
reference roaming steering condition to the first access point device. Therefore, the first access
point device may receive the reference roaming steering condition sent by the access control device.
[00164] That is, in the second manner, after determining the first correspondence, the access
control device does not deliver the first correspondence to the first access point device. Instead,
when the first access point device needs to determine the reference roaming steering condition, the
first access point device sends, to the access control device, the first steering-condition obtaining
request that carries the model identifier of the target terminal. Further, after the access control
device determines the reference roaming steering condition from the first correspondence based
on the model identifier of the target terminal, the access control device sends the reference roaming
steering condition to the first access point device. In this way, after the reference roaming steering
condition is updated, it can be ensured that the first access point device can obtain a reference
roaming steering condition with high accuracy in time.

[00165] Optionally, for the second manner, in a historical process in which the first access point
device performs roaming steering on another terminal, after obtaining a corresponding roaming
steering condition from the access control device, the first access point device may locally store a
correspondence between a model identifier of the terminal and the corresponding roaming steering
condition. In this way, after determining the model identifier of the target terminal, the first access
point device may first query, based on the model identifier of the target terminal, whether the
reference roaming steering condition is locally stored. If the first access point device does not
locally store the reference roaming steering condition, the first access point device may send the
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first steering-condition obtaining request to the access control device. The access control device
further sends the reference roaming steering condition to the first access point device after
determining the reference roaming steering condition from the first correspondence based on the
model identifier of the target terminal. If the first access point device locally stores the reference
roaming steering condition, the first access point device does not need to interact with the access
control device, so that a quantity of times of interaction can be reduced, and roaming steering
efficiency is improved.

[00166] In the second manner, for a method in which the first access point device determines
the model identifier of the target terminal, refer to the method in the first manner. Details are not
described again in this embodiment of this application.

[00167] It should be noted that the foregoing second manner may not only be used to obtain the
reference roaming steering condition when roaming steering is performed the target terminal, but
also be used to update the reference roaming steering condition locally stored in the first access
point device. To be specific, after the access control device updates the reference roaming steering
condition in the first correspondence, the first access point device may further obtain an updated
roaming steering condition from the access control device in the foregoing second manner.
[00168] In this embodiment of this application, the first access point device may not only
determine the reference roaming steering condition in the foregoing two manners by using the
model identifier of the target terminal, but also alternatively determine the reference roaming
steering condition in another manner in some other embodiments. For example, the first access
point device may determine the reference roaming steering condition based on a MAC address of
the target terminal. To be specific, the first access point device may determine the MAC address
of the target terminal, and determine the reference roaming steering condition from the access
control device based on the MAC address of the target terminal. Next, a third manner is explained
and described in detail below.

[00169] Third manner: The first access point device sends a second steering-condition
obtaining request to the access control device. The second steering-condition obtaining request
carries the MAC address of the target terminal. The access control device receives the second
steering-condition obtaining request sent by the first access point device, and determines the model
identifier of the target terminal from a stored second correspondence based on the MAC address
of the target terminal. The second correspondence is used to indicate a model identifier
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corresponding to each MAC address identified by the access control device. Then, the access
control device determines the reference roaming steering condition from a stored first
correspondence based on the model identifier of the target terminal, and sends the reference
roaming steering condition to the first access point device. The first access point device receives
the reference roaming steering condition sent by the access control device.

[00170] That s, in the third manner, the first access point device does not need to determine the
model identifier of the target terminal, and may directly send, to the access control device, the
second steering-condition obtaining request carrying the MAC address of the target terminal. After
receiving the second steering-condition obtaining request, the access control device determines the
model identifier of the target terminal from a second correspondence based on the MAC address
of the target terminal, and then determines the reference roaming steering condition from the first
correspondence based on the model identifier of the target terminal. In other words, in the third
manner, the first access point device may obtain the reference roaming steering condition by
interacting with the access control device once, and does not need to first interact with the access
control device once to determine a reference model identifier, and then interact with the access
control device for the second time by using the model identifier to obtain the reference roaming
steering condition. That is, a quantity of times that the first access point device interacts with the
access control device is reduced, so that overheads are reduced.

[00171] Step 503: If determining, based on the one or more signal strengths, that the target
terminal satisfies the reference roaming steering condition, the first access point device sends a
roaming steering instruction to the target terminal, where the roaming steering instruction carries
an identifier/identifiers of one or more reference access point devices, and the roaming steering
instruction is used to steer the target terminal to roam to one of the one or more reference access
point devices.

[00172] After determining the one or more signal strengths in step 501 and determining the
reference roaming steering condition in step 502, the first access point device may determine,
based on the one or more signal strengths, whether the target terminal satisfies the reference
roaming steering condition. If the target terminal satisfies the reference roaming steering condition,
the first access point device may send the roaming steering instruction to the target terminal.
[00173] The reference roaming steering condition is determined by the access control device
by performing, for a plurality of times, the roaming steering test on the one or more terminals
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belonging to the reference model, and the reference model is the model of the target terminal.
Therefore, the reference roaming steering condition is similar to a roaming rule in the target
terminal. In this case, when the target terminal satisfies the reference roaming steering condition,
the roaming steering instruction is sent to the target terminal, so that it can be ensured there is a
high probability that the target terminal is successfully steered to roam. In other words, the
reference roaming steering condition can ensure that there is a high probability that the target
terminal is successfully steered to roam.

[00174] Inthis embodiment of this application, before sending the roaming steering instruction
to the target terminal, the first access point device may determine the identifier/identifiers of the
one or more reference access point devices. In an example, the first access point device may obtain
the roaming device list from the access control device. The roaming device list includes an
identifier/identifiers of the one or more third access point devices. The one or more third access
point devices are neighboring access point devices of the first access point device. Then, the first
access point device may determine, based on the roaming device list and from the one or more
third access point devices, a third access point device as the one or more reference access point
devices.

[00175] In some embodiments, the one or more second access point devices may include the
one or more third access point devices. In this way, an implementation process in which the first
access point device determines, based on the roaming device list and from the one or more third
access point devices, a third access point device as the one or more reference access point devices
may be: selecting, based on the roaming device list and from the one or more third access point
devices, a third access point device that satisfies the reference roaming steering condition, to obtain
the one or more reference access point devices.

[00176] The first access point device may obtain the roaming device list from the access control
device in an active manner or a passive manner. Therefore, an identifier of the third access point
device that satisfies the reference roaming steering condition is selected from the roaming device
list, and the identifier of the selected third access point device is used as the identifier of the one
or more reference access point devices. A complete implementation process of determining the
identifier/identifiers of the one or more reference access point devices is described with reference
to the following two manners.

[00177] First manner: The first access point device receives and stores a roaming device list
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sent by the access control device. The roaming device list includes an identifier/identifiers of one
or more third access point devices. The one or more third access point devices are neighboring
access point devices of the first access point device. In this way, before sending the roaming
steering instruction to the target terminal, the first access point device may select, from the roaming
device list, an identifier of a third access point device that satisfies the reference roaming steering
condition, and use the identifier of the selected third access point device as the identifier of the one
or more reference access point devices.

[00178] Insome embodiments, the access control device may determine corresponding roaming
device lists for different access point devices, and send the roaming device lists to the
corresponding access point devices. Using the first access point device as an example, after
determining the roaming device list corresponding to the first access point device, the access
control device may send the roaming device list to the first access point device. The roaming device
list includes identifiers of all other access point devices to which the first access point device can
roam, but some access point devices may not satisfy the reference roaming steering condition.
Therefore, before sending the roaming steering instruction to the target terminal, the first access
point device may select, from the roaming device list, the identifier of the third access point device
that satisfies the reference roaming steering condition as the identifier of the one or more reference
access point devices.

[00179] For the foregoing first manner, the access control device may actively send the roaming
device list corresponding to the first access point device to the first access point device. In this
way, when the first access point device subsequently performs roaming steering on the target
terminal, the first access point device may directly determine, from the roaming steering list, the
identifier/identifiers of the one or more reference access point devices, and does not need to
interact with the access control device, so that overheads are reduced.

[00180] For example, the roaming device list that is received and stored by the first access point
device and that is sent by the access control device includes an identifier of a third access point
device. Before the first access point device sends the roaming steering instruction to the target
terminal, assuming that the first access point device determines that the third access point device
in the roaming device list satisfies the reference roaming steering condition, the first access point
device may directly use the identifier of the third access point device in the roaming steering list
as the identifier of the reference access point device.
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[00181] Optionally, when delivering the roaming device list to the first access point device, the
access control device may further deliver a quantity of access point devices included in the roaming
device list.

[00182] Second manner: The first access point device sends a list obtaining request to the
access control device. The list obtaining request carries an identifier of the first access point device.
The access control device receives the list obtaining request sent by the first access point device,
and determines, based on the identifier of the first access point device, the roaming device list
corresponding to the first access point device. The roaming device list includes an
identifier/identifiers of one or more third access point devices. The one or more third access point
devices are neighboring access point devices of the first access point device. Then, the access
control device sends the roaming device list to the first access point device. The first access point
device receives the roaming device list sent by the access control device, selects, from the roaming
device list, the identifier of the third access point device that satisfies the reference roaming
steering condition, and uses the identifier of the selected third access point device as the identifier
of the one or more reference access point devices.

[00183] Insome embodiments, the access control device may determine corresponding roaming
device lists for different access point devices, and then store a device identifier of each access point
device and a corresponding roaming device list in a correspondence between the device identifier
and the roaming device list. In this way, when determining, based on the identifier of the first
access point device, the roaming device list corresponding to the first access point device, the first
access point device may determine, based on the identifier of the first access point device and from
the stored correspondence between the device identifier and the roaming device list, the roaming
device list corresponding to the first access point device, and send the roaming device list
corresponding to the first access point device to the first access point device.

[00184] In some other embodiments, the access control device may determine an
identifier/identifiers of one or more corresponding third access point devices for different access
point devices, and then store, in a correspondence between a first device identifier and a second
device identifier, a device identifier of each access point device and an identifier/identifiers of one
or more corresponding third access point devices. To be specific, the identifier of each access point
device is used as the first device identifier, the identifiers of the third access point devices
corresponding to each access point device are used as the second device identifier, and the device
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identifier of each access point device and the identifier/identifiers of the corresponding one or
more third access point devices are stored in the correspondence between the first device identifier
and the second device identifier. In this way, when determining, based on the identifier of the first
access point device, the roaming device list corresponding to the first access point device, the first
access point device may use the identifier of the first access point device as the first device
identifier, determine an identifier/identifiers of one or more corresponding second device
identifiers from the correspondence between the first device identifier and the second device
identifier, and further use the identifier/identifiers of the determined one or more second device
identifiers as the identifier/identifiers of the one or more third access point devices corresponding
to the first access point device. Then, the access control device generates the roaming device list
including the identifier/identifiers of the one or more third access point devices, and sends the
roaming device list to the first access point device.

[00185] For the foregoing second manner, after determining the identifier/identifiers of the one
or more third access point devices corresponding to the first access point device, the access control
device does not generate the roaming device list and deliver the roaming device list to the first
access point device, but stores the correspondence between the device identifier and the roaming
device list or the correspondence between the first device identifier and the second device identifier.
Therefore, when the first access point device performs roaming steering on a terminal (for example,
the target terminal), and the access control device receives the list obtaining request sent by the
first access point device, the access control device may determine, in the foregoing manner, the
roaming device list corresponding to the first access point device, and send the roaming device list
corresponding to the first access point device to the first access point device. In this way, when the
roaming steering list corresponding to the first access point device is updated, it can be ensured
that the first access point device can obtain a roaming device list with high accuracy.

[00186] For example, the first access point device sends a list obtaining request to the access
control device. An identifier that is carried in the list obtaining request and that is of the first access
point device is 48f8-db86-3460. The access control device receives the list obtaining request sent
by the first access point device, and determines, based on the identifier of the first access point
device and from a correspondence that is between a device identifier and a roaming device list and
that is shown in the following Table 3, that the corresponding roaming device list includes one
third access point device, and an identifier of the third access point device is 48f8-db79-2420.
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Then, the access control device sends the roaming device list to the first access point device. The
first access point device receives the roaming device list sent by the access control device. It is
assumed that the third access point device in the roaming device list satisfies the reference roaming
steering condition. In this case, the first access point device may directly use the identifier of the

third access point device in the roaming steering list as the identifier of the reference access point

device.
Table 3
Device identifier Roaming device list
48f8-db86-3460 48f8-db79-2420
48f8-db06-f9e0 48f8-db86-2f80, 48f8-db07-0ba0

[00187] In the foregoing second manner, before determining, based on the identifier of the first
access point device, the roaming device list corresponding to the first access point device, the
access control device may further determine the identifier/identifiers of the one or more third
access point devices corresponding to the first access point device. To be specific, the access
control device obtains a plurality of historical roaming records and roaming experience indication
information that corresponds to each historical roaming record. Each historical roaming record
includes an identifier of a source access point device and an identifier of a destination access point
device. All source access point devices in the plurality of historical roaming records are the first
access point device. The roaming experience indication information is used to indicate whether
signal quality is improved after a terminal associated with the first access point device roams to a
destination access point device corresponding to a corresponding historical roaming record. The
access control device determines, based on the plurality of historical roaming records and the
roaming experience indication information that corresponds to each historical roaming record, the
identifier/identifiers of the one or more third access point devices corresponding to the first access
point device. The access control device stores the identifier/identifiers of the one or more third
access point devices based on the identifier of the first access point device.

[00188] Based on the foregoing descriptions, the access control device may store a

correspondence between a device identifier and a roaming device list, and may further store a
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correspondence between a first device identifier and a second device identifier. Therefore, an
implementation process in which the access control device stores the identifier/identifiers of the
one or more third access point devices based on the identifier of the first access point device may
be: The access control device generates a roaming device list, namely, the roaming device list
corresponding to the first access point device, by using the identifier/identifiers of the one or more
third access point devices corresponding to the first access point device, and then stores, in the
correspondence between the device identifier and the roaming device list, the identifier of the first
access point device and the roaming device list corresponding to the first access point device.
Alternatively, the access control device may use the identifier of the first access point device as
the first device identifier, use the identifiers of the third access point devices corresponding to the
first access point device as the second device identifier, and store, in the correspondence between
the first device identifier and the second device identifier, the identifier of the first access point
device and the identifier/identifiers of the one or more third access point devices corresponding to
the first access point device.

[00189] It should be noted that, in this embodiment of this application, the first access point
device may report, to the access control device, a signal strength during communication between
the first access point device and the target terminal, and may further report, to the access control
device, information such as the identifier/identifiers that is/are of the one or more reference access
point devices and that is/are in the roaming steering instruction delivered by the first access point
device to the target terminal and a quantity of times of steering. Similarly, another access point
device may also report the foregoing information to the access control device. For example, it is
assumed that the target terminal roams to one of the one or more reference access point devices,
and the reference access point device may report, to the access control device, a signal strength
during communication between the reference access point device and the target terminal. In this
way, the access control device may determine a roaming record based on the information. In the
roaming record, an identifier of a source access point device is the identifier of the first access
point device, an identifier of a target access point device is the identifier of the reference access
point device after roaming, and roaming experience indication information may be determined
based on a signal strength before roaming and a signal strength after roaming.

[00190] Similarly, the access control device may determine a plurality of historical roaming
records and roaming experience indication information that corresponds to each historical roaming
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record.

[00191] Insome embodiments, that the access control device determines, based on the plurality
of historical roaming records and the roaming experience indication information that corresponds
to each historical roaming record, the identifier/identifiers of the one or more third access point
devices corresponding to the first access point device includes: The access control device selects,
based on the roaming experience indication information that corresponds to each historical
roaming record and from the plurality of historical roaming records, a historical roaming record
that signal quality is improved after roaming. The access control device determines an identifier
of a destination access point device included in the selected historical roaming record as the
identifier of the one or more third access point devices corresponding to the first access point
device.

[00192] In some other embodiments, the access control device may determine, in a
reinforcement learning manner based on the plurality of historical roaming records and the
roaming experience indication information that corresponds to each historical roaming record, the
identifier/identifiers of the one or more third access point devices corresponding to the first access
point device. To be specific, the access control device selects, based on the roaming experience
indication information that corresponds to each historical roaming record and from the plurality of
historical roaming records, a historical roaming record that signal quality is improved after
roaming. The access control device obtains an identifier of a neighboring access point device of
the first access point device. The neighboring access point device is not included in the plurality
of historical roaming records. The access control device determines an identifier of a destination
access point device included in the selected historical roaming record and the obtained identifier
of the neighboring access point device as the identifiers of the one or more third access point
devices corresponding to the first access point device.

[00193] It should be noted that the reinforcement learning is one of Al algorithms, and is a
target-oriented algorithm. This learning algorithm may make the determined one or more third
access point devices more accurate. To be specific, the one or more third access point devices
determined in the reinforcement learning manner are access point devices whose signal quality is
improved after the third access point devices roam from the first access point device. In addition,
the plurality of historical roaming records include an access point device on which roaming
steering has been performed before, but an access point device on which roaming steering has not
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been performed may also be an access point device whose signal quality is improved. As a result,
the neighboring access point device that is not included in the plurality of historical roaming
records may also be used as the third access point device. A neighboring access point device that
is not included in the plurality of historical roaming records may be determined according to a rule.
[00194] In an example, the access control device may determine a quantity of first-type access
control devices. The first-type access control device is a destination access control device in the
historical roaming record that signal quality is improved after roaming. Then, the access control
device may divide the quantity of first-type access control devices by a reference ratio, to obtain a
quantity of second-type access point devices. The second-type access point device is a neighboring
access point device that is not included in the plurality of historical roaming records. The reference
ratio is a ratio of the quantity of first-type access point devices to the quantity of second-type
access point devices in the one or more third access point devices. In this way, the access control
device may select, as the third access point device based on the quantity of second-type access
point devices, a neighboring access point device from neighboring access point devices that are
not included in the plurality of historical roaming records.

[00195] For example, the reference ratio is 8:2, and the quantity of first-type access control
devices that is determined by the access control device is four. In this case, the quantity of second-
type access point devices is one. Therefore, the access control device may not only use the four
first-type access point devices as the third access point devices, but also select, as the third access
point device, one neighboring access point device from the neighboring access point devices that
are not included in the plurality of historical roaming records.

[00196] The first-type access point device can ensure that there is a high probability that
roaming steering succeeds, that is, can ensure a roaming steering success rate. However, to achieve
a reinforcement learning effect, some neighboring access point devices that are not included in the
historical roaming records may be added. However, generally, the quantity of first-type access
point devices is greater than the quantity of second-type access point devices. That is, the quantity
of the first-type access point devices accounts for a larger proportion than the quantity of the
second-type access point devices.

[00197] It should be noted that the determining the quantity of the second-type access point
devices based on the reference ratio is only an implementation. In some other embodiments, the
quantity of the second-type access point devices may alternatively be determined in another
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manner, provided that the quantity of the first-type access point devices accounts for a larger
proportion than the quantity of the second-type access point devices.

[00198] In this embodiment of this application, reinforcement learning may be periodically
performed, and each time reinforcement learning is performed, the one or more determined third
access point devices tend to be more accurate.

[00199] Based on the foregoing descriptions of step 501, the neighboring access point device
that is included in the one or more second access point devices and that is of the first access point
device may be determined by using the roaming device list corresponding to the first access point
device. The roaming device list corresponding to the first access point device may be obtained
based on a related implementation in the foregoing two manners. To be specific, the roaming
device list actively pushed by the access control device may be received, or after the list obtaining
request is sent to the access control device, the roaming device list sent by the access control device
is received.

[00200] Step 504: The target terminal receives the roaming steering instruction sent by the first
access point device, and roams based on the identifier/identifiers that is/are carried in the roaming
steering instruction and that is/are of the one or more reference access point devices.

[00201] The reference roaming steering condition is determined after the access control device
performs, for a plurality of times, the steering test on the one or more terminals belonging to the
reference model, and the reference model is the model of the target terminal. However, the
reference roaming steering condition may not comply with the roaming rule in the target terminal.
Therefore, after receiving the roaming steering instruction sent by the first access point device, the
target terminal may determine whether there is a reference access point device that satisfies the
roaming rule in the target terminal in the one or more reference access point devices. If there is the
reference access point device that satisfies the roaming rule in the target terminal, the target
terminal may roam based on an identifier of the reference access point device that satisfies the
roaming rule in the target terminal, that is, be handed over from an association with the first access
point device to an association with the reference access point device that satisfies the roaming rule
in the target terminal.

[00202] However, if there is no reference access point device that satisfies the roaming rule in
the target terminal in the one or more reference access point devices, the target terminal does not
roam. That is, the target terminal maintains an association with the first access point device.
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[00203] In conclusion, in this embodiment of this application, a reference roaming steering
condition is determined by an access control device by performing, for a plurality of times, a
roaming steering test on one or more terminals belonging to a reference model, and the reference
model is a model of a target terminal. Therefore, the reference roaming steering condition is similar
to a roaming rule in the target terminal. In this case, when the first access point device obtains the
reference roaming steering condition and determines that the target terminal satisfies the reference
roaming steering condition, even if the target terminal does not unconditionally obey roaming
steering of the first access point device, there is a high probability that the target terminal is
successfully steered to roam. In addition, the access control device determines different roaming
steering conditions for terminals of different models. Even if roaming rules in the terminals of
different models are different, when roaming steering is performed according to the foregoing
method, a roaming steering success rate may also be improved.

[00204] FIG. 6 is a schematic diagram of a structure of a roaming steering apparatus according
to an embodiment of this application. The apparatus is located in a first access point device. The
apparatus may be implemented as a part or all of the first access point device by using software,
hardware, or a combination thereof. Refer to FIG. 6. The apparatus includes: a first determining
module 601 and a first sending module 602.

[00205] The first determining module 601 is configured to determine a signal strength during
communication between each of one or more second access point devices and a target terminal, to
obtain one or more signal strengths. The one or more second access point devices include a first
access point device and/or a neighboring access point device of the first access point device. The
target terminal is a terminal associated with the first access point device.

[00206]  The first determining module 601 is further configured to determine, based on the one
or more signal strengths, that the target terminal satisfies a reference roaming steering condition.
[00207] The first sending module 602 is configured to: when the first determining module
determines that the target terminal satisfies the reference roaming steering condition, send a
roaming steering instruction to the target terminal. The roaming steering instruction carries an
identifier/identifiers of one or more reference access point devices. The roaming steering
instruction is used to steer the target terminal to roam to one of the one or more reference access
point devices. The reference roaming steering condition is determined by an access control device
by performing, for a plurality of times, a roaming steering test on one or more terminals belonging
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to a reference model. The reference model is a model of the target terminal.
[00208] Optionally, the apparatus further includes:

a second determining module, configured to determine a model identifier of the target
terminal; and

a third determining module, configured to determine the reference roaming steering
condition based on the model identifier.

[00209] Optionally, the apparatus further includes:

a first receiving module, configured to receive and store a first correspondence sent by
the access control device. The first correspondence is used to indicate a roaming steering condition
corresponding to each model identifier identified by the access control device.

[00210]  The third determining module is configured to:

determine the reference roaming steering condition from the first correspondence based
on the model identifier of the target terminal.

[00211] Optionally, the third determining module includes:

a first sending submodule, configured to send a first steering-condition obtaining
request to the access control device, where the first steering-condition obtaining request carries the
model identifier of the target terminal; and

a first receiving submodule, configured to receive the reference roaming steering
condition sent by the access control device, where the reference roaming steering condition is
determined by the access control device based on the model identifier of the target terminal and
from a first correspondence stored in the access control device, and the first correspondence is
used to indicate a roaming steering condition corresponding to each model identifier identified by
the access control device.

[00212] Optionally, the second determining module includes:

an obtaining submodule, configured to obtain the model identifier of the target terminal
from the access control device.

[00213] Optionally, the obtaining submodule includes:

a sending unit, configured to send a model query request to the access control device,
where the model query request carries a media access control MAC address of the target terminal,
and the first access point device receives the model identifier that is sent by the access control
device and that is of the target terminal; or
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a receiving unit, configured to receive the model identifier that is sent by the access
control device and that is of the target terminal, where the model identifier of the target terminal
is determined by the access control device by using a MAC address of the target terminal after the
access control device obtains, from a data packet sent by the target terminal, the MAC address of
the target terminal.

[00214] Optionally, the apparatus further includes:

a second sending module, configured to send a second steering-condition obtaining
request to the access control device, where the second steering-condition obtaining request carries
a MAC address of the target terminal; and

a second receiving module, configured to receive the reference roaming steering
condition sent by the access control device, where the reference roaming steering condition is
determined by the access control device, from a first correspondence stored in the access control
device, after the access control device determines a model identifier of the target terminal based
on the MAC address of the target terminal, and the first correspondence is used to indicate a
roaming steering condition corresponding to each model identifier identified by the access control
device.

[00215] Optionally, the apparatus further includes:

an obtaining module, configured to obtain a roaming device list from the access control
device, where the roaming device list includes an identifier/identifiers of one or more third access
point devices, and the one or more third access point devices are neighboring access point devices
of the first access point device; and

a fourth determining module, configured to determine, based on the roaming device list
and from the one or more third access point devices, a third access point device as the one or more
reference access point devices.

[00216] Optionally, the obtaining module includes:

a second receiving submodule, configured to receive the roaming device list sent by
the access control device; or

a second sending submodule, configured to send a list obtaining request to the access
control device, where the list obtaining request carries an identifier of the first access point device;
and a third receiving submodule, configured to receive the roaming device list sent by the access
control device.
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[00217] Optionally, the one or more second access point devices include the one or more third
access point devices.
[00218]  The fourth determining module includes:

a selection submodule, configured to select, based on the roaming device list and from
the one or more third access point devices, a third access point device that satisfies the reference
roaming steering condition, to obtain the one or more reference access point devices.

[00219] In this embodiment of this application, a reference roaming steering condition is
determined by an access control device by performing, for a plurality of times, a roaming steering
test on one or more terminals belonging to a reference model, and the reference model is a model
of a target terminal. Therefore, the reference roaming steering condition is similar to a roaming
rule in the target terminal. In this case, when the first access point device obtains the reference
roaming steering condition and determines that the target terminal satisfies the reference roaming
steering condition, even if the target terminal does not unconditionally obey roaming steering of
the first access point device, there is a high probability that the target terminal is successfully
steered to roam. In addition, the access control device determines different roaming steering
conditions for terminals of different models. Even if roaming rules in the terminals of different
models are different, when roaming steering is performed according to the foregoing method, a
roaming steering success rate may also be improved.

[00220] It should be noted that, when the roaming steering apparatus provided by the foregoing
embodiment performs roaming steering, division of the foregoing functional modules is merely
used as an example for description. In practice, the foregoing functions may be allocated to
different functional modules for implementation as required, that is, an internal structure of the
apparatus is divided into different functional modules, so as to implement all or a part of the
functions described above. In addition, the roaming steering apparatus provided in the foregoing
embodiment and the roaming steering method embodiments pertain to a same concept. For a
specific implementation process, refer to the method embodiments. Details are not described
herein again.

[00221] FIG. 7 is a schematic diagram of a structure of a roaming steering apparatus according
to an embodiment of this application. The apparatus is located in an access control device. The
apparatus may be implemented as a part or all of the access control device by using software,
hardware, or a combination thereof. Refer to FIG. 7. The apparatus includes: a first determining
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module 701 and a first sending module 702.

[00222] The first determining module 701 is configured to determine a reference roaming
steering condition by performing, for a plurality of times, a roaming steering test on one or more
terminals belonging to a reference model.

[00223] The first sending module 702 is configured to send the reference roaming steering
condition to a first access point device. Amodel of a target terminal associated with the first access
point device is the reference model. The first access point device is an access point device
controlled by an access control device.

[00224]  Optionally, the first sending module is configured to:

send a first correspondence to the first access point device, where the first
correspondence is used to indicate a roaming steering condition corresponding to each model
identifier identified by the access control device.

[00225] Optionally, the apparatus further includes:

a first receiving module, configured to receive a first steering-condition obtaining
request sent by the first access point device, where the first steering-condition obtaining request
carries a model identifier of the target terminal; and

a second determining module, configured to determine the reference roaming steering
condition from a stored first correspondence based on the model identifier of the target terminal,
where the first correspondence is used to indicate a roaming steering condition corresponding to
each model identifier identified by the access control device.

[00226] Optionally, the apparatus further includes:

a first obtaining module, configured to obtain a media access control MAC address of
the target terminal;

a third determining module, configured to determine the model identifier of the target
terminal from a stored second correspondence based on the MAC address of the target terminal,
where the second correspondence is used to indicate a model identifier corresponding to each
MAC address identified by the access control device; and

a second sending module, configured to send the model identifier of the target terminal
to the first access point device, to enable the first access point device to determine the reference
roaming steering condition based on the model identifier of the target terminal.

[00227]  Optionally, the first obtaining module includes:

53



10

15

20

25

30

a receiving submodule, configured to receive a model query request sent by the first
access point device, where the model query request carries the MAC address of the target terminal;
or

an obtaining submodule, configured to obtain, from a data packet sent by the target
terminal, the MAC address of the target terminal.

[00228] Optionally, the apparatus further includes:

a second receiving module, configured to receive a second steering-condition obtaining
request sent by the first access point device, where the second steering-condition obtaining request
carries a MAC address of the target terminal; and

a fourth determining module, configured to determine a model identifier of the target
terminal from a stored second correspondence based on the MAC address of the target terminal,
where the second correspondence is used to indicate a model identifier corresponding to each
MAC address identified by the access control device; and determine the reference roaming steering
condition from a stored first correspondence based on the model identifier of the target terminal,
where the first correspondence is used to indicate a roaming steering condition corresponding to
each model identifier identified by the access control device.

[00229] Optionally, the apparatus further includes:

a second obtaining module, configured to obtain, from a data packet sent by the target
terminal, the MAC address of the target terminal and model description information of the target
terminal;

a fifth determining module, configured to determine the model identifier of the target
terminal based on the model description information of the target terminal; and

a first storage module, configured to store the MAC address and the model identifier
of the target terminal in the second correspondence.

[00230] Optionally, the apparatus further includes:

a third receiving module, configured to receive a list obtaining request sent by the first
access point device, where the list obtaining request carries an identifier of the first access point
device;

a sixth determining module, configured to determine, based on the identifier of the first
access point device, a roaming device list corresponding to the first access point device, where the
roaming device list includes an identifier/identifiers of one or more third access point devices, and
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the one or more third access point devices are neighboring access point devices of the first access
point device; and

a third sending module, configured to send the roaming device list to the first access
point device.

[00231] Optionally, the apparatus further includes:

a third obtaining module, configured to obtain a plurality of historical roaming records
and roaming experience indication information that corresponds to each historical roaming record,
where each historical roaming record includes an identifier of a source access point device and an
identifier of a destination access point device, all source access point devices in the plurality of
historical roaming records are the first access point device, and the roaming experience indication
information is used to indicate whether signal quality is improved after a terminal associated with
the first access point device roams to a destination access point device corresponding to a
corresponding historical roaming record;

a seventh determining module, configured to determine the identifier/identifiers of the
one or more third access point devices based on the plurality of historical roaming records and the
roaming experience indication information that corresponds to each historical roaming record; and

a second storage module, configured to store the identifier/identifiers of the one or more
third access point devices based on the identifier of the first access point device.

[00232] Optionally, the seventh determining module includes:

a determining submodule, configured to determine the identifier/identifiers of the one
or more third access point devices in a reinforcement learning manner based on the plurality of
historical roaming records and the roaming experience indication information that corresponds to
each historical roaming record.

[00233] Optionally, the determining submodule is configured to:

select, based on the roaming experience indication information that corresponds to each
historical roaming record and from the plurality of historical roaming records, a historical roaming
record that signal quality is improved after roaming;

obtain an identifier of a neighboring access point device of the first access point device,
where the neighboring access point device is not included in the plurality of historical roaming
records; and

determine an identifier of a destination access point device included in the selected
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historical roaming record and the obtained identifier of the neighboring access point device as the
identifiers of the one or more third access point devices.
[00234]  Optionally, the first determining module is configured to:

determine a plurality of combinations of access point devices and a plurality of
parameter combinations corresponding to each combination of access point devices, where each
combination of access point devices includes an identifier of a source access point device and an
identifier of a destination access point device, and all source access point devices in the plurality
of combinations of access point devices are the first access point device; and

perform, for a plurality of times based on the plurality of combinations of access point
devices and the plurality of parameter combinations corresponding to each combination of access
point devices, the roaming steering test on the one or more terminals belonging to the reference
model by using different steering test conditions, to determine the reference roaming steering
condition by using a standard that the one or more terminals belonging to the reference model are
successfully steered to roam.
[00235] Optionally, the plurality of parameter combinations are obtained by combining
different values of one or more dimension features. The one or more dimension features include
one or more of a signal strength, a channel, a frequency band, and load.
[00236] In this embodiment of this application, a reference roaming steering condition is
determined by an access control device by performing, for a plurality of times, a roaming steering
test on one or more terminals belonging to a reference model, and the reference model is a model
of a target terminal. Therefore, the reference roaming steering condition is similar to a roaming
rule in the target terminal. In this case, when the first access point device obtains the reference
roaming steering condition and determines that the target terminal satisfies the reference roaming
steering condition, even if the target terminal does not unconditionally obey roaming steering of
the first access point device, there is a high probability that the target terminal is successfully
steered to roam. In addition, the access control device determines different roaming steering
conditions for terminals of different models. Even if roaming rules in the terminals of different
models are different, when roaming steering is performed according to the foregoing method, a
roaming steering success rate may also be improved.
[00237] It should be noted that, when the roaming steering apparatus provided by the foregoing
embodiment performs roaming steering, division of the foregoing functional modules is merely
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used as an example for description. In practice, the foregoing functions may be allocated to
different functional modules for implementation as required, that is, an internal structure of the
apparatus is divided into different functional modules, so as to implement all or a part of the
functions described above. In addition, the roaming steering apparatus provided in the foregoing
embodiment and the roaming steering method embodiments pertain to a same concept. For a
specific implementation process, refer to the method embodiments. Details are not described
herein again.

[00238] All or some of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When software is used to implement
embodiments, all or a part of embodiments may be implemented in a form of a computer program
product. The computer program product includes one or more computer instructions. When the
computer instructions are loaded and executed on the computer, the procedure or functions
according to embodiments of this application are all or partially generated. The computer may be
a general-purpose computer, a dedicated computer, a computer network, or other programmable
apparatuses. The computer instructions may be stored in a computer-readable storage medium or
may be transmitted from a computer-readable storage medium to another computer-readable
storage medium. For example, the computer instructions may be transmitted from a website,
computer, server, or data center to another website, computer, server, or data center in a wired (for
example, a coaxial cable, an optical fiber, or a digital subscriber line (digital subscriber line, DSL)))
or wireless (for example, infrared, radio, or microwave) manner. The computer-readable storage
medium may be any usable medium accessible by the computer, or a data storage device, for
example, a server or a data center, integrating one or more usable media. The usable medium may
be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical
medium (for example, a digital versatile disc (digital versatile disc, DVD)), a semiconductor
medium (for example, a solid-state drive (solid-state drive, SSD)), or the like. It should be noted
that the computer-readable storage medium mentioned in this application may be a non-volatile
storage medium. In other words, the computer-readable storage medium may be a non-transitory
storage medium.

[00239] It should be understood that “at least one™ mentioned in this specification means one or
more, and that "a plurality of" means at least two. In descriptions of this application, "/" means
"or" unless otherwise specified. For example, A/B may represent A or B. In this specification,
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"and/or" describes only an association relationship for describing associated objects and represents
that three relationships may exist. For example, A and/or B may represent the following three cases:
Only A exists, both A and B exist, and only B exists. In addition, to clearly describe the technical
solutions in embodiments of this application, terms such as "first" and "second" are used in
embodiments of this application to distinguish between same items or similar items that provide
basically same functions or purposes. A person skilled in the art may understand that the terms
such as "first" and "second™ do not limit a quantity or an execution sequence, and the terms such
as "first" and "second" do not indicate a definite difference.

[00240] The foregoing descriptions are merely embodiments of this application, but are not
intended to limit this application. Any modification, equivalent replacement, or improvement
made without departing from the spirit and principle of this application should fall within the

protection scope of this application.
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CLAIMS

What is claimed is:

1. A roaming steering method, wherein the method comprises:

determining, by a first access point device, a signal strength during communication between
each of one or more second access point devices and a target terminal, to obtain one or more signal
strengths, wherein the one or more second access point devices comprise the first access point
device and/or a neighboring access point device of the first access point device, and the target
terminal is a terminal associated with the first access point device; and

if determining, based on the one or more signal strengths, that the target terminal satisfies a
reference roaming steering condition, sending, by the first access point device, a roaming steering
instruction to the target terminal, wherein the roaming steering instruction carries an
identifier/identifiers of one or more reference access point devices, the roaming steering
instruction is used to steer the target terminal to roam to one of the one or more reference access
point devices, the reference roaming steering condition is determined by an access control device
by performing, for a plurality of times, a roaming steering test on one or more terminals belonging
to a reference model, and the reference model is a model of the target terminal.

2. The method according to claim 1, before the determining, based on the one or more signal
strengths, that the target terminal satisfies a reference roaming steering condition, the method
further comprises:

determining, by the first access point device, a model identifier of the target terminal; and

determining, by the first access point device, the reference roaming steering condition based
on the model identifier.

3. The method according to claim 2, wherein the method further comprises:

receiving and storing, by the first access point device, a first correspondence sent by the
access control device, wherein the first correspondence is used to indicate a roaming steering
condition corresponding to each model identifier identified by the access control device; and

the determining, by the first access point device, the reference roaming steering condition
based on the model identifier comprises:

determining, by the first access point device, the reference roaming steering condition from

the first correspondence based on the model identifier of the target terminal.
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4. The method according to claim 2, wherein the determining, by the first access point device,
the reference roaming steering condition based on the model identifier comprises:

sending, by the first access point device, a first steering-condition obtaining request to the
access control device, wherein the first steering-condition obtaining request carries the model
identifier of the target terminal; and

receiving, by the first access point device, the reference roaming steering condition sent by
the access control device, wherein the reference roaming steering condition is determined by the
access control device based on the model identifier of the target terminal and from a first
correspondence stored in the access control device, and the first correspondence is used to indicate
a roaming steering condition corresponding to each model identifier identified by the access
control device.

5. The method according to any one of claims 2 to 4, wherein the determining, by the first
access point device, a model identifier of the target terminal comprises:

obtaining, by the first access point device, the model identifier of the target terminal from the
access control device.

6. The method according to claim 5, wherein the obtaining, by the first access point device,
the model identifier of the target terminal from the access control device comprises:

sending, by the first access point device, a model query request to the access control device,
wherein the model query request carries a media access control MAC address of the target terminal,
and receiving, by the first access point device, the model identifier that is sent by the access control
device and that is of the target terminal; or

receiving, by the first access point device, the model identifier that is sent by the access
control device and that is of the target terminal, wherein the model identifier of the target terminal
is determined by the access control device by using a MAC address of the target terminal after the
access control device obtains, from a data packet sent by the target terminal, the MAC address of
the target terminal.

7. The method according to claim 1, before the determining, based on the one or more signal
strengths, that the target terminal satisfies a reference roaming steering condition, the method
further comprises:

sending, by the first access point device, a second steering-condition obtaining request to the
access control device, wherein the second steering-condition obtaining request carries a MAC
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address of the target terminal; and

receiving, by the first access point device, the reference roaming steering condition sent by
the access control device, wherein the reference roaming steering condition is determined by the
access control device, from a first correspondence stored in the access control device, after the
access control device determines a model identifier of the target terminal based on the MAC
address of the target terminal, and the first correspondence is used to indicate a roaming steering
condition corresponding to each model identifier identified by the access control device.

8. The method according to any one of claims 1 to 7, wherein before the sending, by the first
access point device, a roaming steering instruction to the target terminal, the method further
comprises:

obtaining, by the first access point device, a roaming device list from the access control device,
wherein the roaming device list comprises an identifier/identifiers of one or more third access point
devices, and the one or more third access point devices are neighboring access point devices of the
first access point device; and

determining, by the first access point device based on the roaming device list and from the
one or more third access point devices, a third access point device as the one or more reference
access point devices.

9. The method according to claim 8, wherein the obtaining, by the first access point device, a
roaming device list from the access control device comprises:

receiving, by the first access point device, the roaming device list sent by the access control
device; or

sending, by the first access point device, a list obtaining request to the access control device,
wherein the list obtaining request carries an identifier of the first access point device, and receiving,
by the first access point device, the roaming device list sent by the access control device.

10. The method according to claim 8, wherein the one or more second access point devices
comprise the one or more third access point devices; and

the determining, by the first access point device based on the roaming device list and from
the one or more third access point devices, a third access point device as the one or more reference
access point devices comprises:

selecting, by the first access point device based on the roaming device list and from the one
or more third access point devices, a third access point device that satisfies the reference roaming
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steering condition, to obtain the one or more reference access point devices.

11. A roaming steering method, wherein the method comprises:

determining, by an access control device, a reference roaming steering condition by
performing, for a plurality of times, a roaming steering test on one or more terminals belonging to
a reference model; and

sending, by the access control device, the reference roaming steering condition to a first
access point device, wherein a model of a target terminal associated with the first access point
device is the reference model, and the first access point device is an access point device controlled
by the access control device.

12. The method according to claim 11, wherein the sending, by the access control device, the
reference roaming steering condition to a first access point device comprises:

sending, by the access control device, a first correspondence to the first access point device,
wherein the first correspondence is used to indicate a roaming steering condition corresponding to
each model identifier identified by the access control device.

13. The method according to claim 11, wherein before the sending, by the access control
device, the reference roaming steering condition to a first access point device, the method further
comprises:

receiving, by the access control device, a first steering-condition obtaining request sent by
the first access point device, wherein the first steering-condition obtaining request carries a model
identifier of the target terminal; and

determining, by the access control device, the reference roaming steering condition from a
stored first correspondence based on the model identifier of the target terminal, wherein the first
correspondence is used to indicate a roaming steering condition corresponding to each model
identifier identified by the access control device.

14. The method according to claim 12 or 13, wherein the method further comprises:

obtaining, by the access control device, a media access control MAC address of the target
terminal;

determining, by the access control device, the model identifier of the target terminal from a
stored second correspondence based on the MAC address of the target terminal, wherein the
second correspondence is used to indicate a model identifier corresponding to each MAC address
identified by the access control device; and
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sending, by the access control device, the model identifier of the target terminal to the first
access point device, to enable the first access point device to determine the reference roaming
steering condition based on the model identifier of the target terminal.

15. The method according to claim 14, wherein the obtaining, by the access control device, a
MAC address of the target terminal comprises:

receiving, by the access control device, a model query request sent by the first access point
device, wherein the model query request carries the MAC address of the target terminal; or

obtaining, by the access control device from a data packet sent by the target terminal, the
MAC address of the target terminal.

16. The method according to claim 11, wherein before the sending, by the access control
device, the reference roaming steering condition to a first access point device, the method further
comprises:

receiving, by the access control device, a second steering-condition obtaining request sent by
the first access point device, wherein the second steering-condition obtaining request carries a
MAC address of the target terminal;

determining, by the access control device, a model identifier of the target terminal from a
stored second correspondence based on the MAC address of the target terminal, wherein the
second correspondence is used to indicate a model identifier corresponding to each MAC address
identified by the access control device; and

determining, by the access control device, the reference roaming steering condition from a
stored first correspondence based on the model identifier of the target terminal, wherein the first
correspondence is used to indicate a roaming steering condition corresponding to each model
identifier identified by the access control device.

17. The method according to claim 14 or 16, wherein before the determining, by the access
control device, a model identifier of the target terminal from a stored second correspondence based
on the MAC address of the target terminal, the method further comprises:

obtaining, by the access control device from a data packet sent by the target terminal, the
MAC address of the target terminal and model description information of the target terminal;

determining, by the access control device, the model identifier of the target terminal based on
the model description information of the target terminal; and

storing, by the access control device, the MAC address and the model identifier of the target
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terminal in the second correspondence.

18. The method according to any one of claims 11 to 17, wherein the method further
comprises:

receiving, by the access control device, a list obtaining request sent by the first access point
device, wherein the list obtaining request carries an identifier of the first access point device;

determining, by the access control device based on the identifier of the first access point
device, a roaming device list corresponding to the first access point device, wherein the roaming
device list comprises an identifier/identifiers of one or more third access point devices, and the
one or more third access point devices are neighboring access point devices of the first access point
device; and

sending, by the access control device, the roaming device list to the first access point device.

19. The method according to claim 18, wherein before the determining, by the access control
device based on the identifier of the first access point device, a roaming device list corresponding
to the first access point device, the method further comprises:

obtaining, by the access control device, a plurality of historical roaming records and roaming
experience indication information that corresponds to each historical roaming record, wherein each
historical roaming record comprises an identifier of a source access point device and an identifier
of a destination access point device, all source access point devices in the plurality of historical
roaming records are the first access point device, and the roaming experience indication
information is used to indicate whether signal quality is improved after a terminal associated with
the first access point device roams to a destination access point device corresponding to a
corresponding historical roaming record;

determining, by the access control device, the identifier/identifiers of the one or more third
access point devices based on the plurality of historical roaming records and the roaming
experience indication information that corresponds to each historical roaming record; and

storing, by the access control device, the identifier/identifiers of the one or more third access
point devices based on the identifier of the first access point device.

20. The method according to claim 19, wherein the determining, by the access control device,
the identifier/identifiers of the one or more third access point devices based on the plurality of
historical roaming records and the roaming experience indication information that corresponds to
each historical roaming record comprises:
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determining, by the access control device, the identifier/identifiers of the one or more third
access point devices in a reinforcement learning manner based on the plurality of historical
roaming records and the roaming experience indication information that corresponds to each
historical roaming record.

21. The method according to claim 20, wherein the determining, by the access control device,
the identifier/identifiers of the one or more third access point devices in a reinforcement learning
manner based on the plurality of historical roaming records and the roaming experience indication
information that corresponds to each historical roaming record comprises:

selecting, by the access control device based on the roaming experience indication
information that corresponds to each historical roaming record and from the plurality of historical
roaming records, a historical roaming record that signal quality is improved after roaming;

obtaining, by the access control device, an identifier of a neighboring access point device of
the first access point device, wherein the neighboring access point device is not comprised in the
plurality of historical roaming records; and

determining, by the access control device, an identifier of a destination access point device
comprised in the selected historical roaming record and the obtained identifier of the neighboring
access point device as the identifiers of the one or more third access point devices.

22. The method according to any one of claims 11 to 21, wherein the determining, by an
access control device, a reference roaming steering condition by performing, for a plurality of
times, a roaming steering test on one or more terminals belonging to a reference model comprises:

determining, by the access control device, a plurality of combinations of access point devices
and a plurality of parameter combinations corresponding to each combination of access point
devices, wherein each combination of access point devices comprises an identifier of a source
access point device and an identifier of a destination access point device, and all source access
point devices in the plurality of combinations of access point devices are the first access point
device; and

performing, by the access control device for a plurality of times based on the plurality of
combinations of access point devices and the plurality of parameter combinations corresponding
to each combination of access point devices, the roaming steering test on the one or more terminals
belonging to the reference model by using different steering test conditions, to determine the
reference roaming steering condition by using a standard that the one or more terminals belonging
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to the reference model are successfully steered to roam.

23. The method according to claim 22, wherein the plurality of parameter combinations are
obtained by combining different values of one or more dimension features, and the one or more
dimension features comprise one or more of a signal strength, a channel, a frequency band, and
load.

24. A roaming steering apparatus, used in a first access point device, wherein the apparatus
comprises:

a first determining module, configured to determine a signal strength during communication
between each of one or more second access point devices and a target terminal, to obtain one or
more signal strengths, wherein the one or more second access point devices comprise the first
access point device and/or a neighboring access point device of the first access point device, and
the target terminal is a terminal associated with the first access point device, wherein

the first determining module is further configured to determine, based on the one or more
signal strengths, that the target terminal satisfies a reference roaming steering condition; and

a first sending module, configured to: when the first determining module determines that the
target terminal satisfies the reference roaming steering condition, send a roaming steering
instruction to the target terminal, wherein the roaming steering instruction carries an
identifier/identifiers of one or more reference access point devices, the roaming steering
instruction is used to steer the target terminal to roam to one of the one or more reference access
point devices, the reference roaming steering condition is determined by an access control device
by performing, for a plurality of times, a roaming steering test on one or more terminals belonging
to a reference model, and the reference model is a model of the target terminal.

25. The apparatus according to claim 24, wherein the apparatus further comprises:

a second determining module, configured to determine a model identifier of the target
terminal; and

a third determining module, configured to determine the reference roaming steering condition
based on the model identifier.

26. The apparatus according to claim 25, wherein the apparatus further comprises:

a first receiving module, configured to receive and store a first correspondence sent by the
access control device, wherein the first correspondence is used to indicate a roaming steering
condition corresponding to each model identifier identified by the access control device, wherein
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the third determining module is configured to:

determine the reference roaming steering condition from the first correspondence based on
the model identifier of the target terminal.

27. The apparatus according to claim 25, wherein the third determining module comprises:

a first sending submodule, configured to send a first steering-condition obtaining request to
the access control device, wherein the first steering-condition obtaining request carries the model
identifier of the target terminal; and

a first receiving submodule, configured to receive the reference roaming steering condition
sent by the access control device, wherein the reference roaming steering condition is determined
by the access control device based on the model identifier of the target terminal and from a first
correspondence stored in the access control device, and the first correspondence is used to indicate
a roaming steering condition corresponding to each model identifier identified by the access
control device.

28. The apparatus according to any one of claims 25 to 27, wherein the second determining
module comprises:

an obtaining submodule, configured to obtain the model identifier of the target terminal from
the access control device.

29. The apparatus according to claim 28, wherein the obtaining submodule comprises:

a sending unit, configured to send a model query request to the access control device, wherein
the model query request carries a media access control MAC address of the target terminal, and
the first access point device receives the model identifier that is sent by the access control device
and that is of the target terminal; or

a receiving unit, configured to receive the model identifier that is sent by the access control
device and that is of the target terminal, wherein the model identifier of the target terminal is
determined by the access control device by using a MAC address of the target terminal after the
access control device obtains, from a data packet sent by the target terminal, the MAC address of
the target terminal.

30. The apparatus according to claim 24, wherein the apparatus further comprises:

a second sending module, configured to send a second steering-condition obtaining request
to the access control device, wherein the second steering-condition obtaining request carries a
MAC address of the target terminal; and
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a second receiving module, configured to receive the reference roaming steering condition
sent by the access control device, wherein the reference roaming steering condition is determined
by the access control device, from a first correspondence stored in the access control device, after
the access control device determines a model identifier of the target terminal based on the MAC
address of the target terminal, and the first correspondence is used to indicate a roaming steering
condition corresponding to each model identifier identified by the access control device.

31. The apparatus according to any one of claims 24 to 30, wherein the apparatus further
comprises:

an obtaining module, configured to obtain a roaming device list from the access control device,
wherein the roaming device list comprises an identifier/identifiers of one or more third access point
devices, and the one or more third access point devices are neighboring access point devices of the
first access point device; and

a fourth determining module, configured to determine, based on the roaming device list and
from the one or more third access point devices, a third access point device as the one or more
reference access point devices.

32. The apparatus according to claim 31, wherein the obtaining module comprises:

a second receiving submodule, configured to receive the roaming device list sent by the access
control device; or

a second sending submodule, configured to send a list obtaining request to the access control
device, wherein the list obtaining request carries an identifier of the first access point device; and
a third receiving submodule, configured to receive the roaming device list sent by the access
control device.

33. The apparatus according to claim 31, wherein the one or more second access point devices
comprise the one or more third access point devices, wherein

the fourth determining module comprises:

a selection submodule, configured to select, based on the roaming device list and from the
one or more third access point devices, a third access point device that satisfies the reference
roaming steering condition, to obtain the one or more reference access point devices.

34. A roaming steering apparatus, used in an access control device, wherein the apparatus
comprises:

a first determining module, configured to determine a reference roaming steering condition
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by performing, for a plurality of times, a roaming steering test on one or more terminals belonging
to a reference model; and

a first sending module, configured to send the reference roaming steering condition to a first
access point device, wherein a model of a target terminal associated with the first access point
device is the reference model, and the first access point device is an access point device controlled
by the access control device.

35. The apparatus according to claim 34, wherein the first sending module is configured to:

send a first correspondence to the first access point device, wherein the first correspondence
is used to indicate a roaming steering condition corresponding to each model identifier identified
by the access control device.

36. The apparatus according to claim 34, wherein the apparatus further comprises:

a first receiving module, configured to receive a first steering-condition obtaining request sent
by the first access point device, wherein the first steering-condition obtaining request carries a
model identifier of the target terminal; and

a second determining module, configured to determine the reference roaming steering
condition from a stored first correspondence based on the model identifier of the target terminal,
wherein the first correspondence is used to indicate a roaming steering condition corresponding to
each model identifier identified by the access control device.

37. The apparatus according to claim 35 or 36, wherein the apparatus further comprises:

a first obtaining module, configured to obtain a media access control MAC address of the
target terminal;

a third determining module, configured to determine the model identifier of the target
terminal from a stored second correspondence based on the MAC address of the target terminal,
wherein the second correspondence is used to indicate a model identifier corresponding to each
MAC address identified by the access control device; and

a second sending module, configured to send the model identifier of the target terminal to the
first access point device, to enable the first access point device to determine the reference roaming
steering condition based on the model identifier of the target terminal.

38. The apparatus according to claim 37, wherein the first obtaining module comprises:

a receiving submodule, configured to receive a model query request sent by the first access
point device, wherein the model query request carries the MAC address of the target terminal; or

69



10

15

20

25

30

an obtaining submodule, configured to obtain, from a data packet sent by the target terminal,
the MAC address of the target terminal.

39. The apparatus according to claim 34, wherein the apparatus further comprises:

a second receiving module, configured to receive a second steering-condition obtaining
request sent by the first access point device, wherein the second steering-condition obtaining
request carries a MAC address of the target terminal; and

a fourth determining module, configured to determine a model identifier of the target terminal
from a stored second correspondence based on the MAC address of the target terminal, wherein
the second correspondence is used to indicate a model identifier corresponding to each MAC
address identified by the access control device; and determine the reference roaming steering
condition from a stored first correspondence based on the model identifier of the target terminal,
wherein the first correspondence is used to indicate a roaming steering condition corresponding to
each model identifier identified by the access control device.

40. The apparatus according to claim 37 or 39, wherein the apparatus further comprises:

a second obtaining module, configured to obtain, from a data packet sent by the target
terminal, the MAC address of the target terminal and model description information of the target
terminal;

a fifth determining module, configured to determine the model identifier of the target terminal
based on the model description information of the target terminal; and

a first storage module, configured to store the MAC address and the model identifier of the
target terminal in the second correspondence.

41. The apparatus according to any one of claims 34 to 40, wherein the apparatus further
comprises:

a third receiving module, configured to receive a list obtaining request sent by the first access
point device, wherein the list obtaining request carries an identifier of the first access point device;

a sixth determining module, configured to determine, based on the identifier of the first access
point device, a roaming device list corresponding to the first access point device, wherein the
roaming device list comprises an identifier/identifiers of one or more third access point devices,
and the one or more third access point devices are neighboring access point devices of the first
access point device; and

a third sending module, configured to send the roaming device list to the first access point
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device.

42. The apparatus according to claim 41, wherein the apparatus further comprises:

a third obtaining module, configured to obtain a plurality of historical roaming records and
roaming experience indication information that corresponds to each historical roaming record,
wherein each historical roaming record comprises an identifier of a source access point device and
an identifier of a destination access point device, all source access point devices in the plurality of
historical roaming records are the first access point device, and the roaming experience indication
information is used to indicate whether signal quality is improved after a terminal associated with
the first access point device roams to a destination access point device corresponding to a
corresponding historical roaming record;

a seventh determining module, configured to determine the identifier/identifiers of the one or
more third access point devices based on the plurality of historical roaming records and the
roaming experience indication information that corresponds to each historical roaming record; and

a second storage module, configured to store the identifier/identifiers of the one or more third
access point devices based on the identifier of the first access point device.

43. The apparatus according to claim 42, wherein the seventh determining module comprises:

a determining submodule, configured to determine the identifier/identifiers of the one or more
third access point devices in a reinforcement learning manner based on the plurality of historical
roaming records and the roaming experience indication information that corresponds to each
historical roaming record.

44. The apparatus according to claim 43, wherein the determining submodule is configured
to:

select, based on the roaming experience indication information that corresponds to each
historical roaming record and from the plurality of historical roaming records, a historical roaming
record that signal quality is improved after roaming;

obtain an identifier of a neighboring access point device of the first access point device,
wherein the neighboring access point device is not comprised in the plurality of historical roaming
records; and

determine an identifier of a destination access point device comprised in the selected
historical roaming record and the obtained identifier of the neighboring access point device as the
identifiers of the one or more third access point devices.
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45. The apparatus according to any one of claims 34 to 44, wherein the first determining
module is configured to:

determine a plurality of combinations of access point devices and a plurality of parameter
combinations corresponding to each combination of access point devices, wherein each
combination of access point devices comprises an identifier of a source access point device and an
identifier of a destination access point device, and all source access point devices in the plurality
of combinations of access point devices are the first access point device; and

perform, for a plurality of times based on the plurality of combinations of access point devices
and the plurality of parameter combinations corresponding to each combination of access point
devices, the roaming steering test on the one or more terminals belonging to the reference model
by using different steering test conditions, to determine the reference roaming steering condition
by using a standard that the one or more terminals belonging to the reference model are
successfully steered to roam.

46. The apparatus according to claim 45, wherein the plurality of parameter combinations are
obtained by combining different values of one or more dimension features, and the one or more
dimension features comprise one or more of a signal strength, a channel, a frequency band, and
load.

47. An access point device, comprising a processor and a memory, wherein

the memory is configured to store a computer program, wherein the computer program
comprises program instructions; and

the processor is configured to invoke the computer program, to implement the roaming
steering method according to any one of claims 1 to 10.

48. An access control device, comprising a processor and a memory, wherein

the memory is configured to store a computer program, wherein the computer program
comprises program instructions; and

the processor is configured to invoke the computer program, to implement the roaming
steering method according to any one of claims 11 to 23.

49. A computer-readable storage medium, wherein the storage medium stores a computer
program, and when the computer program is executed by a processor, steps of the method
according to any one of claims 1 to 10 are implemented.

50. A computer-readable storage medium, wherein the storage medium stores a computer
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program, and when the computer program is executed by a processor, steps of the method
according to any one of claims 11 to 23 are implemented.

51. A roaming steering system, comprising a plurality of access point devices, an access
control device, and a target terminal, wherein the plurality of access point devices comprise a first
access point device, the first access point device is configured to implement steps of the method
according to any one of claims 1 to 10, and the access control device is configured to implement

steps of the method according to any one of claims 11 to 23.
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