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ABSTRACT

This application discloses a wireless assistance method, apparatus, and system.
The wireless assistance apparatus includes an obtaining module, a determining
module, and a transmission module. The obtaining module is configured to obtain
network status information, and the obtaining module transmits the network status
information to the determining module. The determining module is configured to
receive the network status information, and determine, according to the network status
information, a mobile access point that needs to perform wireless assistance, and the
determining module transmits information about the mobile access point to the
transmission module. The transmission module is configured to receive the
information about the mobile access point, and transmit assistance command
information to the mobile access point, where the assistance command information is

information for instructing the mobile access point to perform wireless assistance.
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WIRELESS ASSISTANCE METHOD, APPARATUS, AND
SYSTEM

TECHNICAL FIELD

[0001] This application relates to the communications field, and in particular, to a

wireless assistance method, apparatus, and system.

BACKGROUND

[0002] With development of wireless communications technologies, people have
higher requirements on wireless communication, and people spend more time in
viewing videos by using a wireless network anywhere at any time. Due to uneven
distribution of geographic locations of people using a wireless communications
network, wireless communication requirements are also unevenly distributed.
However, limited by factors of bandwidth, resources, a data transmission rate, and the
like, a conventional cellular network can hardly meet requirements of people.

[0003] In view of uneven distribution features of wireless communications
network requirements, the prior art provides a plurality of hotspot coverage
technologies, for example, wireless fidelity (Wireless Fidelity, WiFi) in Institute of
Electrical and Electronics Engineers (Institute of Electrical and Electronics Engineers,
IEEE) standards and heterogeneous network (Heterogeneous Network, HetNet) in 3rd
Generation Partnership Project (3rd Generation Partnership Project, 3GPP) standards.
Featuring flexible configuration, high mobility, fast data transmission, and the like,
the hotspot coverage technologies can meet wireless communications network
requirements in a hotspot area.

[0004] However, in all the conventional hotspot coverage technologies, it is still
assumed that distribution of wireless communication requirements keeps unchanged,
and therefore, a fixed wireless access site is assumed. Actually, as people are moving
and activities of individuals are changing, distribution of geographic locations of
requirements, tasks currently performed by a wireless communications network (for

example, viewing a video, and browsing web pages), and the like all change over time.
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In addition, in many scenarios, this change over time is quite obvious. Consequently,
the wireless access site can hardly be determined according to requirements of people,
and the wireless access site can hardly be optimized. For example, when a hotspot
coverage area, such as a venue for holding a concert, is crowded with people, because
a quantity of access users, requested bandwidth, and data traffic increase sharply, a
current wireless access site is overloaded, and can hardly meet user requirements
within coverage of the wireless access site, and consequently, users are unable to
successfully access a wireless network; however, when there are few people, the

wireless access site may be in an idle state, resulting in resource waste.

SUMMARY

{0005] This application provides a wireless assistance method, apparatus, and
system, which can mitigate wireless access load of an access device that requires
assistance, enhance network performance, and improve a wireless access service
provided by a wireless network for a user.

[0006] A first aspect of this application provides a wireless assistance apparatus,
where the apparatus includes an obtaining module, a determining module, and a
transmission module, where the obtaining module is configured to obtain network
status information; the determining module is configured to determine, according to
the network status information obtained by the obtaining module, a mobile access
point that needs to perform wireless assistance; and the transmission module is
configured to transmit assistance command information to the mobile access point
determined by the determining module, where the assistance command information is
information for instructing the mobile access point to perform wireless assistance.
[0007] With reference to the first aspect, in a first possible implementation
manner of the first aspect of this application, the network status information is
specifically one or a combination of the following: a user quantity, requested
bandwidth, data traffic, or a service requirement.

[0008] With reference to the first aspect or the first possible implementation
manner of the first aspect, in a second possible implementation manner of the first
aspect of this application, the network status information further includes assistance
status information, where the assistance status information is one or a combination of

a location parameter, a time parameter, or an event identifier of the mobile access
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point that is performing wireless assistance.

[0009] With reference to any one of the first aspect, or the first or the second
possible implementation manner of the first aspect, in a third possible implementation
manner of the first aspect of this application, the transmission module is further
configured to transmit assistance request information to at least one mobile access
point, where the assistance request information includes information about a location
at which wireless assistance is required; the obtaining module is further configured to
receive assistance response information transmitted by the at least one mobile access
point, where the assistance response information includes a mobile access point
identifier, where the mobile access point identifier represents a mobile access point
that can perform wireless assistance; and the determining module is further
configured to determine, according to the assistance response information obtained by
the obtaining module, from the at least one mobile access point, the mobile access
point that needs to perform wireless assistance.

[0010] With reference to the third possible implementation manner of the first
aspect, in a fourth possible implementation manner of the first aspect of this
application, the assistance response information further includes one or a combination
of the following: a device capability parameter, an operating status parameter, a time
parameter, an effectiveness parameter, or an assistance request information sequence
number.

[0011] With reference to the third or the fourth possible implementation manner
of the first aspect, in a fifth possible implementation manner of the first aspect of this
application, the assistance request information further includes one or a combination
of the following: a device capability parameter, a time parameter, an effectiveness
parameter, or a device name.

[0012] With reference to any one of the third to the fifth possible implementation
manners of the first aspect, in a sixth possible implementation manner of the first
aspect of this application, the assistance command information further includes one or
a combination of the following: a mobile access point identifier, a device name, or an
assistance request information sequence number.

[0013] A second aspect of this application provides a wireless assistance
apparatus, where the wireless assistance apparatus includes a processor and a
transmitter, where the processor is configured to obtain network status information,

and determine, according to the network status information, a mobile access point that
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needs to perform wireless assistance; and the transmitter is configured to transmit
assistance command information to the mobile access point determined by the
processor, where the assistance command information is information for instructing
the mobile access point to perform wireless assistance.

[0014] With reference to the second aspect, in a first possible implementation
manner of the second aspect of this application, the network status information is
specifically one or a combination of the following: a user quantity, requested
bandwidth, data traffic, or a service requirement.

[0015] With reference to the second aspect or the first possible implementation
manner of the second aspect, in a second possible implementation manner of the
second aspect of this application, the network status information further includes
assistance status information, where the assistance status information is one or a
combination of a location parameter, a time parameter, or an event identifier of the
mobile access point that is performing wireless assistance.

[0016] With reference to any one of the second aspect, or the first or the second
possible implementation manner of the second aspect, in a third possible
implementation manner of the second aspect of this application, the apparatus further
includes a receiver, where the transmitter is further configured to transmit assistance
request information to at least one mobile access point, where the assistance request
information includes information about a location at which wireless assistance is
required; the receiver is configured to receive assistance response information
transmitted by the at least one mobile access point, where the assistance response
information includes a mobile access point identifier, where the mobile access point
identifier represents a mobile access point that can perform wireless assistance; and
the processor is further configured to determine, according to the assistance response
information received by the receiver, from the at least one mobile access point, the
mobile access point that needs to perform wireless assistance.

[0017] With reference to the third possible implementation manner of the second
aspect, in a fourth possible implementation manner of the second aspect of this
application, the assistance response information further includes one or a combination
of the following: a device capability parameter, an operating status parameter, a time
parameter, an effectiveness parameter, or an assistance request information sequence
number.

[0018] With reference to the third or the fourth possible implementation manner

4
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of the second aspect, in a fifth possible implementation manner of the second aspect
of this application, the assistance request information further includes one or a
combination of the following: a device capability parameter, a time parameter, an
effectiveness parameter, or a device name.

[0019] With reference to any one of the third to the fifth possible implementation
manners of the second aspect, in a sixth possible implementation manner of the
second aspect of this application, the assistance command information further
includes one or a combination of the following: a mobile access point identifier, a
device name, or an assistance request information sequence number.

[0020] A third aspect of this application provides a mobile access point, where the
mobile access point includes a receiving module and a processing module, where the
receiving module is configured to receive assistance command information
transmitted by a network node; and the processing module is configured to perform
wireless assistance according to the assistance command information received by the
receiving module.

[0021] With reference to the third aspect, in a first possible implementation
manner of the third aspect of this application, the mobile access point further includes:
a transmission module, configured to transmit assistance status information to the
network node, where the assistance status information includes one or a combination
of a location parameter, a time parameter, or an cvent identifier.

[0022] With reference to the third aspect or the first possible implementation
manner of the third aspect, in a second possible implementation manner of the third
aspect of this application, the receiving module is further configured to receive
assistance request information transmitted by the network node, where the assistance
request information includes information about a location at which wireless assistance
is required; the processing module is further configured to determine, according to the
assistance request information received by the receiving module, whether wireless
assistance can be performed; and when wireless assistance can be performed, the
transmission module is further configured to transmit assistance response information
to the network node, where the assistance response information includes a mobile
access point identifier.

[0023] With reference to the second possible implementation manner of the third
aspect, in a third possible implementation manner of the third aspect of this

application, the assistance request information further includes one or a combination
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of the following: a device capability parameter, a time parameter, an effectiveness
parameter, or a device name.

[0024] With reference to the second or the third possible implementation manner
of the third aspect, in a fourth possible implementation manner of the third aspect of
this application, the assistance response information further includes one or a
combination of the following: a device capability parameter, an operating status
parameter, a time parameter, an effectiveness parameter, or an assistance request
information sequence number.

10025] With reference to any one of the second to the fourth possible
implementation manners of the third aspect, in a fifth possible implementation manner
of the third aspect of this application, the assistance command information further
includes one or a combination of the following: a mobile access point identifier, a
device name, or an assistance request information sequence number.

[0026] A fourth aspect of this application provides a mobile access point, where
the mobile access point includes a receiver and a processor, where the receiver is
configured to receive assistance command information transmitted by a network node;
and the processor is configured to perform wireless assistance according to the
assistance command information received by the receiver.

[0027] With reference to the fourth aspect, in a first possible implementation
manner of the fourth aspect of this application, the mobile access point further
includes a transmitter, configured to transmit assistance status information to the
network node, where the assistance status information includes one or a combination
of a location parameter, a time parameter, or an event identifier.

[0028] With reference to the fourth aspect or the first possible implementation
manner of the fourth aspect, in a second possible implementation manner of the fourth
aspect of this application, the receiver is further configured to receive assistance
request information transmitted by the network node, where the assistance request
information includes information about a location at which wireless assistance is
required; the processor is further configured to determine, according to the assistance
request information received by the receiver, whether wireless assistance can be
performed; and when wireless assistance can be performed, the transmitter is further
configured to transmit assistance response information to the network node, where the
assistance response information includes a mobile access point identifier.

[0029] With reference to the second possible implementation manner of the fourth

6
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aspect, in a third possible implementation manner of the fourth aspect of this
application, the assistance request information further includes one or a combination
of the following: a device capability parameter, a time parametér, an cffectiveness
parameter, or a device name.

[0030] With reference to the second or the third possible implementation manner
of the fourth aspect, in a fourth possible implementation manner of the fourth aspect
of this application, the assistance response information further includes one or a
combination of the following: a device capability parameter, an operating status
parameter, a time parameter, an effectiveness parameter, or an assistance request
information sequence number.

[0031] With reference to any one of the second to the fourth possible
implementation manners of the fourth aspect, in a fifth possible implementation
manner of the fourth aspect of this application, the assistance command information
further includes one or a combination of the following: a mobile access point
identifier, a device name, or an assistance request information sequence number.
[0032] A fifth aspect of this application provides a wireless assistance method,
where the method includes: obtaining network status information; determining,
according to the network status information, a mobile access point that needs to
perform wireless assistance; and transmitting assistance command information to the
mobile access point, where the assistance command information is information for
instructing the mobile access point to perform wireless assistance.

[0033] With reference to the fifth aspect, in a first possible implementation
manner of the fifth aspect of this application, the network status information is
specifically one or a combination of the following: a user quantity, requested
bandwidth, data traffic, or a service requirement.

[0034] With reference to the fifth aspect or the first possible implementation
manner of the fifth aspect, in a second possible implementation manner of the fifth
aspect of this application, the network status information further includes assistance
status information, where the assistance status information is one or a combination of
a location parameter, a time parameter, or an event identifier of the mobile access
point that performs wireless assistance.

[0035]  With reference to any one of the fifth aspect, or the first or the second
possible implementation manner of the fifth aspect, in a third possible implementation

manner of the fifth aspect of this application, the determining, according to the
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network status information, a mobile access point that needs to perform wireless
assistance, is specifically: transmitting assistance request information to at least one
mobile access point, where the assistance request information includes information
about a location at which wireless assistance is required; receiving assistance response
information transmitted by the at least one mobile access point, where the assistance
response information includes a mobile access point identifier, where the mobile
access point identifier represents a mobile access point that can perform wireless
assistance; and determining, according to the assistance response information, from
the at least one mobile access point, the mobile access point that needs to perform
wireless assistance.

[0036] With reference to the third possible implementation manner of the fifth
aspect, in a fourth possible implementation manner of the fifth aspect of this
application, the assistance request information further includes one or a combination
of the following: a device capability parameter, a time parameter, an effectiveness
parameter, or a device name.

[0037] With reference to the third or the fourth possible implementation manner
of the fifth aspect, in a fifth possible implementation manner of the fifth aspect of this
application, the assistance response information further includes one or a combination
of the following: a device capability parameter, an operating status parameter, a time
parameter, an effectiveness parameter, or an assistance request information sequence
number.

[0038] With reference to any one of the third to the fifth possible implementation
manners of the fifth aspect, in a sixth possible implementation manner of the fifth
aspect of this application, the assistance command information further includes one or
a combination of the following: a mobile access point identifier, a device name, or an
assistance request information sequence number.

[0039] A sixth aspect of this application provides a wireless assistance method,
where the method includes: receiving assistance command information transmitted by
a network node; and performing wireless assistance according to the assistance
command information.

[6040] With reference to the sixth aspect, in a first possible implementation
manner of the sixth aspect of this application, the method further includes: when
performing wireless assistance, transmitting assistance status information to the

network node, where the assistance status information includes one or a combination
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of a location parameter, a time parameter, or an event identifier.

[0041] With reference to the sixth aspect or the first possible implementation
manner of the sixth aspect, in a second possible implementation manner of the sixth
aspect of this application, before the receiving assistance command information
transmitted by a network node, the method further includes: receiving assistance
request information transmitted by the network node, where the assistance request
information includes information about a location at which wireless assistance is
required; determining, according to the assistance request information, whether
wireless assistance can be performed; and when wireless assistance can be performed,
transmitting assistance response information to the network node, where the
assistance response information includes a mobile access point identifier.

[0042] With reference to the second possible implementation manner of the sixth
aspect, in a third possible implementation manner of the sixth aspect of this
application, the assistance request information further includes one or a combination
of the following: a device capability parameter, a time parameter, an effectiveness
parameter, or a device name.

[0043] With reference to the second or the third possible implementation manner
of the sixth aspect, in a fourth possible implementation manner of the sixth aspect of
this application, the assistance response information further includes one or a
combination of the following: a device capability parameter, an operating status
parameter, a time parameter, an effectiveness parameter, or an assistance request
information sequence number.

[0044] With reference to any one of the second to the fourth possible
implementation manners of the sixth aspect, in a fifth possible implementation
manner of the sixth aspect of this application, the assistance command information
further includes one or a combination of the following: a mobile access point
identifier, a device name, or an assistance request information sequence number.
[0045] A seventh aspect of this application provides a wireless assistance system,
including a wireless assistance apparatus and a mobile access point, where the
wireless assistance apparatus can communicate with the mobile access point, where
the wireless assistance apparatus is user equipment, an access device, or a control
device, and the wireless assistance apparatus is the wireless assistance apparatus
mentioned above.

[0046] With reference to the sixth aspect, in a first possible implementation

9
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manner of the sixth aspect of this application, the mobile access point is the mobile
access point mentioned above.
[0047] In the foregoing solutions, a mobile access point receives a wireless
assistance request transmitted by a network node, and moves, according to the
5 wireless assistance request, to a location at which wireless assistance can be provided
for an access device that requires assistance. Therefore, according to a wireless access
service requirement of a user, the mobile access point that can provide wireless
assistance is dynamically adjusted to move to the location at which wireless assistance
can be provided for the access device that requires assistance, so as to provide a
10 wireless traffic offload service, mitigate wireless access load of the access device that
requires assistance, enhance network performance, and improve a wireless access
service provided by a wireless network for the user.
[0048] When at least two mobile access points in the network can provide
wireless assistance for the access device that requires assistance, the network node
15 may further select a most suitable mobile access point from the mobile access points
to provide wireless assistance. In addition, a time required by the mobile access point
to arrive at the location at which wireless assistance needs to be provided can be
estimated more accurately according to an assistance status report transmitted by the
mobile access point, and therefore, the mobile access point that can provide wireless

20  assistance is dynamically adjusted to provide wireless assistance.

BRIEF DESCRIPTION OF DRAWINGS

[0049] FIG. 1 is a schematic structural diagram of an implementation manner of a
wireless assistance system according to this application;
10050] FIG. 2 is a schematic structural diagram of an implementation manner of a
25  wireless assistance apparatus according to this application;
[0051] FIG. 3 is a schematic structural diagram of an implementation manner of a
mobile access point according to this application;
[0052] FIG. 4 is a flowchart of a first implementation manner of a wireless
assistance method according to this application;
30 [0053] FIG. 5 is a flowchart of a second implementation manner of a wireless
assistance method according to this application;

[0054] FIG 6 is a flowchart of a third implementation manner of a wireless

10

CA 2946774 2018-02-02



assistance method according to this application;
[0055] FIG. 7 is a flowchart of a fourth implementation manner of a wireless
assistance method according to this application;
[0056] FIG. 8 is a flowchart of a fifth implementation manner of a wireless
5  assistance method according to this application;
[0057] FIG. 9 is a flowchart of a sixth implementation manner of a wireless
assistance method according to this application;
[0058] FIG. 10 is a flowchart of a seventh implementation manner of a wireless
assistance method according to this application;
10 [0059] FIG 11 is a flowchart of an eighth implementation manner of a wireless
assistance method according to this application;
[0060] FIG. 12 is a schematic structural diagram of another implementation
manner of a wireless assistance apparatus according to this application; and
[0061] FIG. 13 is a schematic structural diagram of another implementation

15 manner of 2 mobile access point according to this application.

DESCRIPTION OF EMBODIMENTS

[0062] In the following description, to illustrate rather than limit, specific details
such as a particular system structure, an interface, and a technology are provided to
make a thorough understanding of this application. However, a person skilled in the
20  art should know that this application may be practiced in other implementation
manners without these specific details. In other cases, detailed descriptions of
well-known apparatuses, circuits, and methods are omitted, so that this application is
described without being obscured by unnecessary details.
[0063] Referring to FIG. 1, FIG. 1 is a schematic structural diagram of an
25 implementation manner of a wireless assistance system according to this application.
The wireless assistance system in this implementation manner includes user
equipment 111, an access device 112, a control device 113, and a mobile access point
120. The user equipment 111 is connected to the access device 112 in a wireless
manner, the access device 112 can communicate with the control device 113, and the
30 mobile access point 120 may move randomly. When the access device 112 requires
assistance, the mobile access point 120 may move to a location at which wireless

assistance can be provided for the access device 112 requiring wireless assistance, and
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may perform wireless communication with the control device 113, the user equipment
111 within coverage, and the access device 112 within the coverage to provide a
wireless traffic offload service for the access device 112 within the coverage.

[0064] A network node obtains network status information, and determines,
according to the obtained network status information, whether an access device 112
that requires the mobile access point 120 to provide wireless assistance exists in a
network. The network node is the user equipment 111, the access device 112, or the
control device 113. The network status information is specifically one or a
combination of the following: a user quantity, requested bandwidth, data traffic, or a
service requirement. Wireless assistance means that the mobile access point 120
provides a wireless traffic offload service in a wireless manner for the access device
112 that requires assistance.

[0065] When the network node is the user equipment 111, a user transmits, by
using the user equipment 111, wireless access request information to an access device
112 in an area in which the user equipment 111 is located, so as to obtain a wireless
access service provided by the access device 112. The user equipment 111 collects
wireless service requirement information at an interval of a first preset time, and
determines, according to the collected wireless service requirement information,
information about whether a wireless service requirement can be met properly, and
therefore determines whether the accessed access device 112 requires assistance, and
further determines whether an access device that requires the mobile access point 120
to provide wireless assistance exists in the network. The user equipment 111 is
generally a mobile terminal, and may be a mobile phone, or may be a notebook
computer.

[0066] When the network node is the access device 112, the access device 112
collects information about a user quantity, requested bandwidth, data traffic, and
whether a user service requirement can be met in time in the access device 112, and
determines, according to the collected information, whether the access device 112
itself can meet a user requirement within coverage, and further determines whether an
access device that requires the mobile access point 120 to provide wireless assistance
exists in the network. The access device 112 may be a fixed wireless access point, or
may be a mobile access point 120.

[0067] When the network node is the control device 113, the control device 113

collects information about a user quantity, requested bandwidth, data traffic, and

12

CA 2946774 2018-02-02



10

15

20

25

30

whether a user service requirement can be met in time in a plurality of access devices
112 in the access network, and determines, according to the collected information,
whether each access device 112 can meet a user requirement within coverage, and
further determines whether an access device that requires the mobile access point 120
to provide wireless assistance exists in the network.

[0068] When the network node determines that an access device 112 that requires
the mobile access point 120 to provide wireless assistance exists in the network, the
network node determines the mobile access point 120 that needs to perform wireless
assistance. A quantity of mobile access points 120 in the network may be one or may
be at least two.

[0069] When the network node determines the mobile access point 120 that needs
to perform wireless assistance, the network node transmits, in broadcast mode,
assistance command information to the mobile access point 120 that needs to perform
wireless assistance in the network. The assistance command information is
information for instructing the mobile access point 120 to perform wireless assistance,
and the assistance command information includes at least a message identifier and a
location identifier, where the location identifier is a device identifier or a location
parameter. The message identifier is used to indicate that the information is assistance
command information, so that the mobile access point 120 can determine, according
to the message identifier, that the access device 112 that requires the mobile access
point 120 to provide wireless assistance exists in the network. The location identifier
is used to indicate a location of the access device 112 that requires the mobile access
point 120 to provide wireless assistance, so that the mobile access point 120 can
identify, according to the location identifier, the location of the access device 112 that
requires the mobile access point 120 to provide wireless assistance.

[0070] It may be understood that, in this implementation manner, when the
network node determines that the access device 112 that requires the mobile access
point 120 to provide wireless assistance exists in the network, and determines the
mobile access point that needs to perform wireless assistance, the network node
transmits the assistance command information to all mobile access points 120 in the
network in broadcast mode, so as to transmit the assistance command information to
the mobile access point 120 that needs to perform wireless assistance.

[0071] In other implementation manners, the network node may also select,

according to a quantity of mobile access points that need to perform wireless
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assistance and are determined by the network node, any one of a unicast mode, a
multicast mode, or a broadcast mode to transmit the assistance command information
to the mobile access points 120 that need to perform wireless assistance. For example,
when it is determined that one or two mobile access points 120 need to perform
wireless assistance, the network node transmits, in unicast mode, the assistance
command information to the mobile access points 120 that need to perform wireless
assistance. When it is determined that three mobile access points 120 need to perform
wireless assistance, the network node transmits, in multicast mode, the assistance
command information to the mobile access points 120 that need to perform wireless
assistance. When it is determined that at least four mobile access points 120 need to
perform wireless assistance, the network node transmits the assistance command
information to all mobile access points 120 in broadcast mode.

[0072] After receiving the assistance command information, the mobile access
point 120 determines, according to the message identifier in the assistance command
information, that the nctwork node allows the mobile access point to provide wireless
assistance, and identifies, according to the location identifier in the assistance
command information, the location of the access device 112 that requires the mobile
access point 120 to provide wireless assistance. The location identifier is a device
identifier or a location parameter. When the location identifier is a device identifier,
the access device 112 that requires assistance is identified according to the device
identifier, so that the location of the access device 112 is found. When the location
identifier is a location parameter, a target location at which the mobile access point
120 needs to provide wireless assistance is identified according to the location
parameter.

[0073] A method for obtaining the location of the access device 112 by the mobile
access point 120 may be obtaining the location by querying a locally stored table of
mappings between device identifiers and locations. When the device identifier is not
stored locally, information may also be transmitted to a node (for example, an access
controller or a server) that provides a location query service in the network, so that
location information corresponding to the device identifier is queried; in addition, the
device identifier and the location information corresponding to the device identifier
are stored in the local table of mappings between device identifiers and locations, so
that the mobile access point 120 can perform a query locally.

[0074] After the mobile access point 120 obtains the location of the access device
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112 that requires assistance, the mobile access point 120 moves to the target location,
and moves to the location at which wireless assistance can be provided for the access
device 112 that requires assistance. Therefore, a wireless traffic offload service is
provided in a wireless manner for the access device 112 that requires assistance.

[0075] Optionally, when the network node determines the mobile access point 120
that needs to perform wireless assistance, the network node may further transmit
assistance request information to at least one mobile access point 120. The assistance
request information includes information about a location at which wireless assistance
is required, so that the mobile access point 120 can determine, according to the
information about the location at which wireless assistance is required, whether the
mobile access point 120 can move to the location at which wireless assistance is
required. It may be understood that, in this implementation manner, when the network
node determines that the access device 112 that requires the mobile access point 120
to provide wireless assistance exists in the network, the network node transmits the
assistance request information to the mobile access point 120 in broadcast mode. In
other implementation manners, the network node may also select any one of the
unicast mode, the multicast mode, or the broadcast mode according to a specific
situation to transmit the assistance request information to the mobile access point 120.
For example, when the network node does not know the quantity of mobile access
points in the network, the network node uses the broadcast mode to transmit the
assistance request information to all mobile access points 120 in the network; when
the network node obtains the quantity of mobile access points 120 in the network, the
network node uses different modes according to the quantity of mobile access points
120 to transmit the assistance request information to the mobile access points 120, so
as to save transmission resources. For example, when there is only one or two mobile
access points 120 in the network, the network node transmits the assistance request
information to the mobile access points 120 in unicast mode. When there are three
mobile access points 120 in the network, the network node transmits assistance
request information to the mobile access points 120 in multicast mode. When there
are at least four mobile access points 120 in the network, the network node transmits
the assistance request information to the mobile access points 120 in broadcast mode.
The network node may query the quantity of mobile access points 120 in the network
by broadcast, or may determine the quantity of mobile access points 120 according to

information transmitted by the mobile access points 120 in advance, where the
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[0076] It may be understood that, the assistance request information further
includes one or a combination of the following: a device capability parameter, a time
parameter, an effectiveness parameter, or a device name.

[0077] The device capability parameter is used to indicate a capability
requirement (for example, hardware configurations supported by the network node
such as an access mode, access bandwidth, a backhaul mode, a backhaul rate, a
battery standby time, and a chip processing speed, and supported software
configurations such as functions) that the mobile access point 120 that provides
wireless assistance needs to meet. Only a mobile access point 120 that meets the
device capability parameter is qualified to provide wireless assistance for the access
device 112 that requires assistance.

[0078] The time parameter is used to indicate a start time and an end time at
which wireless assistance needs to be provided for the access device 112. A difference
between the end time and the start time is a valid time, so that the mobile access point
120 can estimate, according to the time parameter, a response time required for
arriving at the location at which wireless assistance needs to be provided, and a valid
time within which wireless assistance needs to be provided, and therefore can
determine, according to the response time, whether the mobile access point 120 can
move, within the valid time within which wireless assistance needs to be provided, to
the location at which wireless assistance can be provided for the access device 112
that requires assistance. When the response time is longer than the valid time, the
mobile access point 120 does not provide wireless assistance.

[0079] The effectiveness parameter is a priority parameter or an assistance
effectiveness parameter. The priority parameter is used to indicate a priority of an
assistance request, so that the mobile access point 120 can determine, according to the
priority of the assistance request, a sequence of responding to the assistance request
corresponding to the priority. The assistance effectiveness parameter is used to
indicate an assistance effectiveness indicator of the assistance request. The assistance
effectiveness indicator is a parameter for measuring network performance enhanced
by the mobile access point, for example, a largest capacity, a moving speed, and a
delay of the mobile access point. The mobile access point 120 can further determine
the assistance effectiveness indicator of the assistance request according to the

assistance effectiveness indicator. Wireless assistance is provided only when the
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mobile access point 120 determines that the assistance effectiveness indicator of the
assistance request is higher than an assistance effectiveness indicator of a currently
provided wireless access service.

[0080] The device name is a network identifier or a service set identifier. The
network identifier is used to indicate a network identifier that should be used when the
mobile access point 120 that provides wireless assistance for the access device 112
provides a wireless service, for example, a WiFi network; the service set identifier is
used to indicate a service set identifier that should be used when the mobile access
point 120 that provides wireless assistance for the access device 112 provides a
wireless service for the access device 112, for example, CMCC.

[0081] The quantity of mobile access points 120 in the network may be one or
may be at least two.

[0082] It may be understood that, when the at least one mobile access point 120
receives the assistance request information transmitted by the network node, the
mobile access point 120 determines, according to a message identifier in the
assistance request information, whether the access device 112 that requires the mobile
access point 120 to provide wireless assistance exists in the network, identifies,
according to a location parameter in the assistance request information, the device
identifier of the access device 112 that requires the mobile access point to provide
wireless assistance, and determines the location of the access device 112 according to
the device identificr of the access device 112.

[0083] After the mobile access point 120 determines the location of the access
device 112 that needs to be provided with wireless assistance, the mobile access point
120 determines, according to parameters such as the location of the access device 112
that needs to be provided with wireless assistance, a current moving speed, and a
moving path, whether the mobile access point 120 can move, within the valid time
within which wireless assistance needs to be provided, to the location at which
wireless assistance can be provided for the access device 112 that requires assistance,
to perform wireless assistance.

[0084] When the mobile access point 120 determines that the mobile access point
120 can move, within the valid time within which wireless assistance needs to be
provided, to the location at which wireless assistance can be provided for the access
device 112 that requires assistance, to perform wireless assistance, the mobile access

point 120 transmits assistance response information to the access device 112 that
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requires assistance. The assistance response information includes at least a mobile
access point identifier, so that the network node can identify, according to the mobile
access point identifier in the assistance response information, the mobile access point
120 that can provide wireless assistance.

[0085] It may be understood that, the assistance response information transmitted
by the mobile access point 120 that can provide wireless assistance further includes
one or a combination of the following: a device capability parameter, an operating
status parameter, a time parameter, an effectiveness parameter, or an assistance
request information sequence number, so that the network node can determine,
according to the received assistance response information, from the at least one
mobile access point 120 that can provide wireless assistance, the mobile access point
that needs to perform wireless assistance. An operating status includes being idle,
moving to the location at which wireless assistance needs to be provided, and
providing a wireless traffic offload service; the effectiveness parameter is a priority
parameter or an assistance effectiveness parameter.

{0086] The device capability parameter is used to indicate a capability of the
mobile access point 120 (for example, hardware configurations supported by the
mobile access point 120 such as an access mode, access bandwidth, a backhaul mode,
a backhaul rate, a battery standby time, and a chip processing speed, and supported
software configurations such as functions), so that the network node can select,
according to the device capability parameter, from the mobile access points 120 that
can provide wireless assistance, a mobile access point 120 that can better meet the
capability requirement of the access device 112 that requires assistance, to provide
wireless assistance.

[0087] The operating status parameter is used to indicate a current operating
status of the mobile access point 120, so that the network node can preferentially
select, according to the current operating status of the mobile access point 120, a
mobile access point 120 that is in an idle state, to provide wireless assistance.

[0088]  The time parameter is used to indicate the time required by the mobile
access point 120 to arrive at the location at which wireless assistance needs to be
provided, to provide a wireless traffic offload service, so that the network node can
compare the time parameter with the valid time within which wireless assistance
needs to be provided for the access device 112, so as to select, from the mobile access

points 120 that can provide wireless assistance, a mobile access point 120 that can
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more quickly arrive at the location at which wireless assistance needs to be provided,
to provide wireless assistance.

[0089] When the effectiveness parameter is a priority parameter, the network node
can identify, according to the priority parameter, a priority of wireless assistance
currently provided by the mobile access point 120, or identify a difference between a
priority of wireless assistance currently provided by the mobile access point 120 and a
priority indicated in the assistance request information, and therefore can select, from
the mobile access points 120 that can provide wireless assistance, a mobile access
point 120 that can preferentially respond to the assistance request information, to
provide wireless assistance.

[0090] When the effectiveness parameter is an assistance effectiveness parameter,
the network node can identify, according to the assistance effectiveness parameter, an
assistance effectiveness indicator of wireless assistance currently provided by the
mobile access point 120, or identify a difference between an assistance effectiveness
indicator of wireless assistance currently provided by the mobile access point 120 and
an assistance effectiveness indicator indicated in the assistance request information.
The assistance effectiveness indicator is a parameter for measuring network
performance enhanced by the mobile access point, for example, a largest capacity, a
moving speed, and a delay of the mobile access point 120, and therefore can select,
from the mobile access points 120 that can provide wireless assistance, a mobile
access point 120 that has highest assistance effectiveness to provide wireless
assistance.

[0091] The assistance request information sequence number is used to indicate a
priority of an assistance request corresponding to the assistance response information,
so that the network node can further identify, according to the assistance request
information sequence number, the priority of the assistance request corresponding to
the assistance response information, and therefore can select a mobile access point
120 with a high priority to provide wireless assistance.

[0092] When the network node receives the assistance response information
transmitted by the at least one mobile access point, the network node determines,
according to a message identifier in the assistance response information, that a mobile
access point 120 can provide wireless assistance, and identifies, according to the
mobile access point identifier in the assistance response information, the mobile

access point 120 that can provide wireless assistance. The network node determines,
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according to parameters in the assistance response information transmitted by each
mobile access point 120, from the at least one mobile access point 120, a mobile
access point 120 that needs to perform wireless assistance. A quantity of mobile
access points 120 that need to perform wireless assistance is decided according to a
specific situation of network status information. For example, the quantity is decided
according to a user quantity, requested bandwidth, data traffic, or a service
requirement.

[0093] The network node determines, from the at least one mobile access point
120 that can provide wireless assistance, the mobile access point 120 that needs to
perform wireless assistance. A followed principle may be: preferentially selecting a
mobile access point 120 currently in an idle state to provide wireless assistance, and
when there are multiple mobile access points 120 currently in idle states, selecting,
according to the capability parameter of each mobile access point 120, the priority
parameter or assistance effectiveness parameter of the currently provided service, and
the priority parameter or assistance effectiveness parameter of the wireless assistance,
a mobile access point 120 that provides wireless assistance and can better meet the
capability requirement of the access device 112 requiring assistance and can more
quickly arrive at the location at which wireless assistance needs to be provided, to
provide wireless assistance. In other implementation manners, other selection
principles may be followed, which is decided according to an actual situation.

[0094] After the network node determines that the mobile access point 120 that
needs to perform wireless assistance provides wireless assistance for the access device
112, the network node transmits the assistance command information to the selected
mobile access point 120.

[0095] Optionally, the assistance command information transmitted by the
network node to the selected mobile access point 120 further includes one or a
combination of the following: a mobile access point identifier, a device name, or an
assistance request information sequence number, where the device name is a network
identifier or a service set identifier.

[0096]  The mobile access point identifier is used to indicate the mobile access
point 120 that needs to perform wireless assistance, so that the selected mobile access
point 120 can determine, according to the mobile access point identifier in the
assistance command information, whether the mobile access point 120 is the selected

mobile access point, and when a determining result is yes, move to the location at
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which wireless assistance can be provided for the access device that requires
assistance, to provide a wireless traffic offload service, or otherwise, consider that
incorrect assistance command information is received and perform no processing.
[0097] The device name is used to indicate a device name that should be used by
the mobile access point 120 that needs to perform wireless assistance, when the
mobile access point 120 provides a wireless service. Therefore, the device name used
when the mobile access point 120 provides the wireless service keeps consistent with
a device name used by the access device 112 that requires assistance, and a wireless
traffic offload service can be provided for the access device 112. When the device
name is a network identifier, the selected mobile access point 120 can identify,
according to the network identifier in the assistance command information, a network
identifier (for example, a wiFi network) that should be used when the mobile access
point 120 provides a wireless service. Therefore, the network identifier used when the
mobile access point 120 provides the wireless service keeps consistent with a network
identifier used by the access device 112 that requires assistance, and a wireless traftic
offload service can be provided for the access device 112.

[0098] When the device name is a service set identifier, the selected mobile access
point 120 can identify, according to the service set identifier, a service set identifier
(for example, CMCC) that should be used when the mobile access point 120 provides
a wireless service. Therefore, the service set identifier used when the mobile access
point 120 provides the wireless service keeps consistent with a service set identifier
used by the access device 112 that requires assistance, and a wireless traffic offload
service can be provided for the access device 112.

[0099] The assistance request information sequence number is used to indicate the
priority of the assistance request corresponding to the assistance response information,
so that the mobile access point can identify, according to the assistance request
information sequence number in the assistance command information, the priority of
the assistance request corresponding to the assistance response information. Therefore,
the mobile access point 120 can preferentially respond to an assistance request with a
high priority according to priorities of assistance requests.

[0100] Optionally, when the selected mobile access point 120 moves to the target
location according to the received assistance command information, the selected
mobile access point 120 may further transmit assistance status information to the

network node. The assistance status information is one or a combination of a location
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parameter, a time parameter, or an event identifier of the mobile access point that is
performing wireless assistance.

{0161} The location parameter is used to indicate a current location of the mobile
access point 120 that is moving to the location of the access device 112 that requires
assistance, so that the network node can determine, according to the location
parameter in the assistance status information, the current location of the mobile
access point 120 or a difference from a location in an assistance status report that is
transmitted previously, and therefore can determine, according to the location
parameter, a remaining time required by the mobile access point to arrive at the target
location to provide an assistance service.

[0102] The time parameter is used to indicate the remaining time required by the
mobile access point 120 to arrive at the target location to provide an assistance service,
so that the network node can determine, according to the time parameter in the
assistance status information, the remaining time required by the mobile access point
to arrive at the target location to provide the assistance service.

[0103] The event identifier is used to indicate an event that occurs when the
mobile access point 120 moves to the target location, for example, an event such as
blocking of moving, changing of a moving path, or detection of a radio signal of the
device that requires assistance, so that the network node can determine, according to
the event identifier in the assistance status information, the event that occurs during
moving of the mobile access point 120 to the target location, and therefore can
determine, according to the event that occurs, the remaining time required by the
mobile access point to arrive at the target location to provide the assistance service.
[0104] It may be understood that, the network status information obtained by the
network node further includes assistance status information. After obtaining the
assistance status information in the network status information, the network node
identifies, according to a message identifier in the assistance status information, that
the mobile access point 120 has transmitted the assistance status information, and
estimates, according to the assistance status information, the remaining time required
by the mobile access point 120 to arrive at the location at which wireless assistance
needs to be provided.

[0105]  The network node determines, according to the location parameter in the
assistance status information, the current location of the mobile access point 120 or

the difference from the location in the assistance status report transmitted previously,
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and therefore determines, according to the location parameter, the remaining time
required by the mobile access point to arrive at the target location to provide the
assistance service.

[0106] The network node determines, according to the time parameter in the
assistance status information, the remaining time required by the mobile access point
to arrive at the target location to provide the assistance service.

[0107] The network node determines, according to the event identifier in the
assistance status information, the event (for example, an event such as blocking of
moving, changing of a moving path, or detection of a radio signal of the device that
requires assistance) that occurs during moving of the mobile access point 120 to the
target location, and therefore determines, according to the event that occurs, the
remaining time required by the mobile access point to arrive at the target location to
provide the assistance service.

[0108] After the network node estimates, according to the assistance status
information, the remaining time required by the mobile access point 120 to arrive at
the location at which wireless assistance needs to be provided, the network node
compares the estimated time with the valid time within which wireless assistance
needs to be provided for the access device 112.

[0109] When the remaining time estimated by the network node is in the valid
time within which wireless assistance needs to be provided, the network node
determines that the mobile access point 120 can arrive, as expected, at the location at
which wireless assistance needs to be provided. The mobile access point is allowed to
continue to move to the target location, until the mobile access point moves to the
location at which wireless assistance can be provided for the access device 112 that
requires assistance, so as to provide a wireless traffic offload service in a wireless
manner for the access device 112 that requires assistance. A method for obtaining the
location of the access device 112 may be obtaining the location by querying the
locally stored table of mappings between device identifiers and locations. When the
device identifier is not stored locally, information may also be transmitted to a node
(for example, an access controller or a server) that provides a location query service in
the network, so that location information corresponding to the device identifier is
queried; in addition, the device identifier and the location information corresponding
to the device identifier are stored in the local table of mappings between device

identifiers and locations, so that the mobile access point 120 can perform a query
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locally.

[0110] When there is only one mobile access point 120 in the network, and when
the remaining time estimated by the network node is not in the valid time within
which wireless assistance needs to be provided, the network node determines that the
mobile access point 120 cannot arrive, as expected, at the location at which wireless
assistance needs to be provided, and abandons the wireless assistance request.

[0111] When there are at least two mobile access points 120 in the network, and
when the remaining time estimated by the network node is not in the valid time within
which wireless assistance needs to be provided, the network node determines that the
mobile access point 120 cannot arrive, as expected, at the location at which wireless
assistance needs to be provided, and abandons the wireless assistance request, then
redetermines, from mobile access points that can provide wireless assistance, a mobile
access point 120 that needs to perform wireless assistance to provide wireless
assistance, and therefore dynamically adjusts the mobile access point that can provide
wireless assistance, to provide wireless assistance.

[0112] In the foregoing solution, a network node obtains network status
information, determines, according to the network status information, a mobile access
point that needs to perform wireless assistance, and transmits assistance command
information to the mobile access point that needs to perform wireless assistance, so
that the mobile node moves, according to the assistance command information, to a
location at which wireless assistance can be provided for an access device that
requires assistance. Therefore, according to the network status information, the
mobile access point that can provide wireless assistance is dynamically adjusted to
move to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service,
mitigate wireless access load of the access device that requires assistance, enhance
network performance, and improve a wireless access service provided by a wireless
network for a user.

[0113]  Referring to FIG. 2, FIG. 2 is a schematic structural diagram of an
implementation manner of a wireless assistance apparatus according to this
application. The wireless assistance apparatus in this implementation manner is
generally a network node, including an obtaining module 210, a determining module
220, and a transmission module 230,

[0114] The obtaining module 210 is configured to obtain network status
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information, where the network status information is specifically one or a
combination of the following: a user quantity, requested bandwidth, data traffic, or a
service requirement., The network node is user equipment, an access device, or a
control device.

[0115] For example, when the network node is user equipment, a user transmits,
by using the user equipment, wireless access request information to an access device
in an area in which the user equipment is located, so as to obtain a wireless access
service provided by the access device. The obtaining module 210 collects wireless
service requirement information at an interval of a first preset time. The user
equipment is generally a mobile terminal, and may be a mobile phone, or may be a
notebook computer.

[0116] When the network node is an access device, the obtaining module 210
collects information about a user quantity, requested bandwidth, data traffic, and
whether a user service requirement can be met in time in the access device. The
access device may be a fixed wireless access point, or may be a mobile access point.
[0117] When the network node is a control device, the obtaining module 210
collects information about a user quantity, requested bandwidth, data traffic, and
whether a user service requirement can be met in time in a plurality of access devices
in an access network.

[0118] The determining module 220 is configured to determine, according to the
network status information obtained by the obtaining module 210, a mobile access
point that needs to perform wireless assistance. Wireless assistance means that a
wireless traffic offload service is provided in a wireless manner for an access device
that requires assistance.

[0119] For example, the determining module 220 determines, according to the
network status information, whether an access device that requires the mobile access
point to provide wireless assistance exists in the network. When the determining
module 220 determines that an access device that requires the mobile access point to
provide wireless assistance exists in the network, the determining module 220
determines that the mobile access point in the network needs to perform wireless
assistance. A quantity of mobile access points in the network may be one or may be at
least two.

[0120] For example, when the network node is user equipment, the determining

module 220 determines, according to the collected wireless service requirement
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information, information about whether a wireless service requirement can be met
properly, and therefore determines whether the accessed access device requires
assistance, and further determines whether an access device that requires the mobile
access point to provide wireless assistance exists in the network.

[0121] When the network node is an access device, the determining module 220
determines, according to the information about the user quantity, the requested
bandwidth, the data traffic, and whether the user service requirement can be met in
time, whether the access device itself can meet a user requirement within coverage,
and further determines whether an access device that requires the mobile access point
to provide wireless assistance exists in the network.

[0122] When the network node is a control device, the determining module 220
determines, according to the information about the user quantity, the requested
bandwidth, the data traffic, and whether the user service requirement can be met in
time, whether each access device can meet a user requirement within coverage, and
further determines whether an access device that requires the mobile access point to
provide wireless assistance exists in the network.

[0123] When the determining module 220 determines that an access device that
requires the mobile access point to provide wireless assistance exists in the network,
the determining module 220 determines the mobile access point that needs to perform
wireless assistance.

[0124]  The transmission module 230 is configured to transmit assistance
command information to the mobile access point determined by the determining
module 220, where the assistance command information is information for instructing
the mobile access point to perform wireless assistance.

[0125] For example, when the network node determines the mobile access point
that needs to perform wireless assistance in the network, the transmission module 230
receives information about the mobile access point that needs to perform wireless
assistance, and transmits, in broadcast mode, the assistance command information to
the mobile access point that needs to perform wireless assistance, so that the mobile
access point can obtain, according to the received assistance command information, a
location of the access device that requires assistance, move to the target location, and
move to a location at which wireless assistance can be provided for the access device
that requires assistance, and therefore provide a wireless traffic offload service in a

wireless manner for the access device that requires assistance. The assistance
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command information is information for instructing the mobile access point to
perform wireless assistance, and the assistance command information includes at least
a message identifier and a location identifier, where the location identifier is a device
identifier or a location parameter. The message identifier is used to indicate that the
information is assistance command information, so that the mobile access point can
determine, according to the message identifier, that the access device that requires the
mobile access point to provide wireless assistance exists in the network. The location
identifier is used to indicate the location of the access device that requires the mobile
access point to provide wireless assistance, so that the mobile access point can
identify, according to the location identifier, the location of the access device that
requires the mobile access point to provide wireless assistance.

[0126] It may be understood that, in this implementation manner, when the
determining module 220 determines that the access device that requires the mobile
access point to provide wireless assistance ¢xists in the network, and determines the
mobile access point that needs to perform wireless assistance, the transmission
module 230 transmits the assistance command information to all mobile access points
in the network in broadcast mode, so as to transmit the assistance command
information to the mobile access point determined by the determining module 220.
[0127] In other implementation manners, the transmission module 230 may also
select, according to a quantity of mobile access points that need to perform wireless
assistance and are determined by the network node, any one of a unicast mode, a
multicast mode, or a broadcast mode to transmit the assistance command information
to the mobile access points. For example, when the determining module 220
determines that one or two mobile access points 120 need to perform wireless
assistance, the transmission module 230 transmits, in unicast mode, the assistance
command information to the mobile access points that need to perform wireless
assistance. When the determining module 220 determines that three mobile access
points are required, the transmission module 230 transmits, in multicast mode, the
assistance command information to the mobile access points that need to perform
wireless assistance. When the determining module 220 determines that at least four
mobile access points arc required, the transmission module 230 transmits the
assistance command information to all mobile access points in the network in
broadcast mode, so as to transmit the assistance command information to the mobile

access points that need to perform wireless assistance.

27

CA 2946774 2018-02-02



10

15

20

25

30

[0128] In the foregoing solution, a network node obtains network status
information, determines, according to the network status information, a mobile access
point that needs to perform wireless assistance, and transmits assistance command
information to the mobile access point that needs to perform wireless assistance, so
that the mobile node moves, according to the assistance command information, to a
location at which wireless assistance can be provided for an access device that
requires assistance. Therefore, according to the network status information, the
mobile access point that can provide wireless assistance is dynamically adjusted to
move to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service,
mitigate wireless access load of the access device that requires assistance, enhance
network performance, and improve a wireless access service provided by a wireless
network for a user.

[0129] In another implementation manner, the transmission module 230 is further
configured to transmit assistance request information to at least one mobile access
point, where the assistance request information includes information about a location
at which wireless assistance is required.

[0130] For example, when the determining module 220 determines that the access
device that requires the mobile access point to provide wireless assistance exists in the
network, the transmission module 230 transmits the assistance request information to
the at least one mobile access point. The assistance request information includes the
information about the location at which wireless assistance is required, so that the
mobile access point can determine, according to the information about the location at
which wireless assistance is required, whether the mobile access point can move to
the location at which wireless assistance is required.

[0131] It may be understood that, in this implementation manner, when the
determining module 220 determines that the access device that requires the mobile
access point to provide wireless assistance exists in the network, the transmission
module 230 transmits the assistance request information to all mobile access points in
the network in broadcast mode. In other implementation manners, the transmission
module 230 may also select any one of the unicast mode, the multicast mode, or the
broadcast mode according to a specific situation to transmit the assistance request
information to the mobile access point. For example, when the determining module

220 does not know the quantity of mobile access points in the network, the
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transmission module 230 uses the broadcast mode to transmit the assistance request
information to all mobile access points in the network; when the determining module
220 obtains the quantity of mobile access points in the network, the transmission
module 230 uses different modes according to the quantity of mobile access points to
transmit the assistance request information to the mobile access points, so as to save
transmission resources. For example, when the determining module 220 obtains that
there is only one or two mobile access points in the network, the transmission module
230 transmits the assistance request information to the mobile access points 120 in
unicast mode. When the determining module 220 obtains that there are three mobile
access points in the network, the transmission module 230 transmits assistance request
information to the mobile access points in multicast mode. When the determining
module 220 obtains that there are at least four mobile access points in the network, the
transmission module 230 transmits the assistance request information to the mobile
access points in broadcast mode. The determining module 220 may query the quantity
of mobile access points in the network by broadcast, or may determine the quantity of
mobile access points according to information transmitted by the mobile access points
in advance, where the specific method is not limited.

[0132] It may be understood that, the assistance request information further
includes one or a combination of the following: a device capability parameter, a time
parameter, an effectiveness parameter, or a device name.

[0133] The device capability parameter is used to indicate a capability
requirement (for example, hardware configurations supported by the network node
such as an access mode, access bandwidth, a backhaul mode, a backhaul rate, a
battery standby time, and a chip processing speed, and supported software
configurations such as functions) that the mobile access point that provides wireless
assistance needs to meet. Only a mobile access point that meets the device capability
parameter is qualified to provide wireless assistance for an access device that
transmits assistance request information.

[0134] The time parameter is used to indicate a start time and an end time at
which wireless assistance needs to be provided for the access device, where a
difference between the end time and the start time is a valid time, so that the mobile
access point can estimate, according to the tithe parameter, a response time required
for arriving at the location at which wireless assistance needs to be provided, and a

valid time within which wireless assistance needs to be provided, and therefore can
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determine, according to the response time, whether the mobile access point can move,
within the valid time within which wireless assistance needs to be provided, to the
location at which wireless assistance can be provided for the access device that
requires assistance. When the response time is longer than the valid time, the mobile
access point does not provide wireless assistance.

[0135]  The effectiveness parameter is a priority parameter or an assistance
effectiveness parameter. The priority parameter is used to indicate a priority of an
assistance request, so that the mobile access point can determine, according to the
priority of the assistance request, a sequence of responding to the assistance request
corresponding to the priority. The assistance effectiveness parameter is used to
indicate an assistance effectiveness indicator of the assistance request. The assistance
effectiveness indicator is a parameter for measuring network performance enhanced
by the mobile access point, for example, a largest capacity, a moving speed, and a
delay of the mobile access point. The mobile access point can further determine the
assistance effectiveness indicator of the assistance request according to the assistance
effectiveness indicator. Wireless assistance is provided only when the mobile access
point determines that the assistance effectiveness indicator of the assistance request is
higher than an assistance effectiveness indicator of a currently provided wireless
access service.

[0136]  The device name is a network identifier or a service set identifier. The
network identifier is used to indicate a network identifier that should be used when the
mobile access point that provides wireless assistance for the access device provides a
wireless service, for example, a wiFi network; the service set identifier is used to
indicate a service set identifier that should be used when the mobile access point that
provides wireless assistance for the access device provides a wireless service for the
access device, for example, CMCC.

[0137] The quantity of mobile access points in the network may be one or may be
at least two.

[0138]  The obtaining module 210 is further configured to receive assistance
response information transmitted by the at least one mobile access point, where the
assistance response information includes a mobile access point identifier, where the
mobile access point identifier represents a mobile access point that can perform
wireless assistance.

[0139] For example, when the at least one mobile access point receives the
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assistance request information, determines, according to parameters such as the
information about the location at which wireless assistance is required, a current
moving speed, and a moving path, that the mobile access point can move to the
location at which wireless assistance is required, to provide wireless assistance for the
access device that requires assistance, and transmits the assistance response
information to the network node, the obtaining module 210 receives the assistance
response information transmitted by the at least one mobile access point, and the
determining module 220 determines, according to a message identifier in the
assistance response information, that a mobile access point can provide wireless
assistance, and identifies, according to the mobile access point identifier in the
assistance response information, the mobile access point that can provide wireless
assistance.

[0140] It may be understood that, the assistance response information received by
the obtaining module 210 further includes one or a combination of the following: a
device capability parameter, an operating status parameter, a time parameter, an
effectiveness parameter, or an assistance request information sequence number.

[0141] For example, the assistance response information that is transmitted by the
mobile access point that can provide wireless assistance and received by the obtaining
module 210 further includes one or a combination of the following: a device
capability parameter, an operating status parameter, a time parameter, an effectiveness
parameter, or an assistance request information sequence number, so that the
determining module 220 can determine, according to the received assistance response
information, from the at least one mobile access point that can provide wireless
assistance, the mobile access point that needs to perform wireless assistance. An
operating status includes being idle, moving to the location at which wireless
assistance needs to be provided, and providing a wireless traffic offload service; the
effectiveness parameter is a priority parameter or an assistance effectiveness
parameter.

[0142]  The device capability parameter is used to indicate a capability of the
mobile access point (for example, hardware configurations supported by the mobile
access point such as an access mode, access bandwidth, a backhaul mode, a backhaul
rate, a battery standby time, and a chip processing speed, and supported software
configurations such as functions), so that the determining module 220 can select,

according to the device capability parameter, from the mobile access points that can
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provide wireless assistance, a mobile access point that can better meet the capability
requirement of the access device that requires assistance, to provide wireless
assistance.

[0143] The operating status parameter is used to indicate a current operating
status of the mobile access point, so that the determining module 220 can
preferentially select, according to the current operating status of the mobile access
point, a mobile access point that is in an idle state, to provide wireless assistance.
[0144] The time parameter is used to indicate the time required by the mobile
access point to arrive at the location at which wireless assistance needs to be provided,
to provide a wireless traffic offload service, so that the determining module 220 can
compare the time parameter with the valid time within which wireless assistance
needs to be provided for the access device, so as to select, from the mobile access
points that can provide wireless assistance, a mobile access point that can more
quickly arrive at the location at which wireless assistance needs to be provided, to
provide wireless assistance.

[0145] When the effectiveness parameter is a priority parameter, the determining
module 220 can identify, according to the priority parameter, a priority of wireless
assistance currently provided by the mobile access point, or identify a difference
between a priority of wireless assistance currently provided by the mobile access
point and a priority indicated in the assistance request information, and therefore can
select, from the mobile access points that can provide wireless assistance, a mobile
access point that can preferentially respond to the assistance request information, to
provide wireless assistance.

[0146] When the effectiveness parameter is an assistance effectiveness parameter,
the determining module 220 can identify, according to the assistance effectiveness
parameter, an assistance effectiveness indicator of wireless assistance currently
provided by the mobile access point, or identify a difference between an assistance
effectiveness indicator of wireless assistance currently provided by the mobile access
point and an assistance effectiveness indicator indicated in the assistance request
information. The assistance effectiveness indicator is a parameter for measuring
network performance enhanced by the mobile access point, for example, a largest
capacity, a moving speed, and a delay of the mobile access point, and therefore can
select, from the mobile access points that can provide wireless assistance, a mobile

access point that has highest assistance effectiveness to provide wireless assistance.
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[0147] The assistance request information sequence number is used to indicate a
priority of an assistance request corresponding to the assistance response information,
so that the determining module 220 can further identify, according to the assistance
request information sequence number, the priority of the assistance request
corresponding to the assistance response information, and therefore can select a
mobile access point with a high priority to provide wireless assistance.

[0148] The determining module 220 is further configured to determine, according
to the assistance response information obtained by the obtaining module 210, from the
at least one mobile access point, the mobile access point that needs to perform
wireless assistance. For example, when the assistance response information is
received, the determining module 220 determines, according to the message identifier
in the assistance response information, that a mobile access point can provide wireless
assistance, and identifies, according to the mobile access point identifier in the
assistance response information, the mobile access point that can provide wireless
assistance. The determining module 220 determines, according to parameters in the
assistance response information transmitted by each mobile access point, from the at
least one mobile access point, a mobile access point that needs to perform wireless
assistance.

[0149] A quantity of mobile access points that need to perform wireless assistance
is decided according to a specific situation of network status information. For
example, the quantity is decided according to a user quantity, requested bandwidth,
data traffic, or a service requirement.

[0150] The determining module 220 determines, from the at least one mobile
access point that can provide wireless assistance, the mobile access point that needs to
perform wireless assistance. A followed principle may be: preferentially selecting a
mobile access point currently in an idle state to provide wireless assistance, and when
there are multiple mobile access points currently in idle states, selecting, according to
the capability parameter of each mobile access point, the priority parameter or
assistance effectiveness parameter of the currently provided service, and the priority
parameter or assistance effectiveness parameter of the wireless assistance, a mobile
access point that provides wircless assistance and can better meet the capability
requirement of the access device requiring assistance and can more quickly arrive at
the location at which wireless assistance needs to be provided, to provide wireless

assistance. In other implementation manners, other selection principles may be
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followed, which is decided according to an actual situation.

[0151] For example, the determining module 220 identifies the capability of the
mobile access point according to the device capability parameter in the assistance
response information, and selects, from the mobile access points that can provide
wireless assistance, a mobile access point that can better meet the capability
requirement of the access device that requires assistance, to provide wireless
assistance.

[0152] The determining module 220 identifies the current operating status of the
mobile access point according to the operating status parameter in the assistance
response information, and preferentially selects a mobile access point that is in an idle
state, to provide wireless assistance.

[0153] The determining module 220 identifies, according to the time parameter in
the assistance response information, the time required by the mobile access point to
arrive at the location at which wireless assistance needs to be provided, to provide a
wireless traffic offload service, compares the time parameter with the valid time
within which wireless assistance needs to be provided for the access device, and
selects, from the mobile access points that can provide wireless assistance, a mobile
access point that can more quickly arrive at the location at which wireless assistance
needs to be provided, to provide wireless assistance.

[0154) The determining module 220 identifies, according to the effectiveness
parameter in the assistance response information, the priority of wireless assistance
currently provided by the mobile access point, or identifies the difference between the
priority of wireless assistance currently provided by the mobile access point and the
priority indicated in the assistance request information, and selects, from the mobile
access points that can provide wireless assistance, a mobile access point that can
preferentially respond to the assistance request information, to provide wireless
assistance.

[0155)  The determining module 220 identifies, according to the effectiveness
parameter in the assistance response information, the assistance effectiveness
indicator of wireless assistance currently provided by the mobile access point, or
identifies the difference between the assistance effectiveness indicator of wireless
assistance currently provided by the mobile access point and the assistance
effectiveness indicator indicated in the assistance request information, and selects,

from the mobile access points that can provide wireless assistance, the mobile access
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point that has highest assistance effectiveness to provide wireless assistance.

[0156] The determining module 220 identifies, according to the assistance request
information sequence number in the assistance response information, the priority of
the assistance request corresponding to the assistance response information, and
selects a mobile access point with a high priority to provide wireless assistance.

[0157] After the determining module 220 determines that the mobile access point
that needs to perform wireless assistance provides wireless assistance for the access
device that requires assistance, the transmission module 230 transmits the assistance
command information according to the mobile access point determined by the
determining module 220.

[0158] It may be understood that, the assistance command information further
includes one or a combination of the following: a mobile access point identifier, a
device name, or an assistance request information sequence number.

[0159] The mobile access point identifier is used to indicate the mobile access
point that needs to perform wireless assistance, so that the selected mobile access
point can determine, according to the mobile access point identifier in the assistance
command information, whether the mobile access point is the selected mobile access
point, and when a determining result is yes, move to the location at which wireless
assistance can be provided for the access device that requires assistance, to provide a
wireless traffic offload service, or otherwise, consider that incorrect assistance
command information is received and perform no processing.

[0160] The device name is used to indicate a device name that should be used by
the mobile access point that needs to perform wireless assistance, when the mobile
access point provides a wireless service. Therefore, the device name used when the
mobile access point provides the wireless service keeps consistent with a device name
used by the access device that requires assistance, and a wireless traffic offload
service can be provided for the access device. When the device name is a network
identifier, the selected mobile access point can identify, according to the network
identifier in the assistance command information, a network identifier (for example, a
wiFi network) that should be used when the mobile access point provides a wireless
service. Therefore, the network identifier used when the mobile access point provides
the wireless service keeps consistent with a network identifier used by the access
device that requires assistance, and a wireless traffic offload service can be provided

for the access device.
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[0161] When the device name is a service set identifier, the selected mobile access
point can determine, according to the service set identifier, a service set identifier (for
example, CMCC) that should be used when the mobile access point provides a
wireless service. Therefore, the service set identifier used when the mobile access
point provides the wireless service keeps consistent with a service set identifier used
by the access device that requires assistance, and a wireless traffic offload service can
be provided for the access device.

[0162] The assistance request information sequence number is used to indicate the
priority of the assistance request corresponding to the assistance response information,
so that the network node can identify, according to the assistance request information
sequence number in the assistance command information, the priority of the
assistance request corresponding to the assistance response information. Therefore,
the mobile access point can preferentially respond to an assistance request with a high
priority according to priorities of assistance requests.

[0163] In the foregoing solution, a network node obtains network status
information, determines, according to the network status information, a mobile access
point that needs to perform wireless assistance, and transmits assistance command
information to the mobile access point that needs to perform wireless assistance, so
that the mobile node moves, according to the assistance command information, to a
location at which wireless assistance can be provided for an access device that
requires assistance. Therefore, according to the network status information, the
mobile access point that can provide wireless assistance is dynamically adjusted to
move to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service,
mitigate wireless access load of the access device that requires assistance, enhance
network performance, and improve a wireless access service provided by a wireless
network for a user.

[0164] When at least two mobile access points in the network can provide
wireless assistance for the access device that requires assistance, the network node
may further select a most suitable mobile access point from the mobile access points
to provide wireless assistance.

[0165] In another implementation manner, the network status information
obtained by the obtaining module 210 further includes assistance status information,

where the assistance status information is one or a combination of a location
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parameter, a time parameter, or an event identifier of the mobile access point that is
performing wireless assistance.

[0166] For example, when the determined mobile access point receives the
assistance command information and moves to the target location, the obtaining
module 210 receives the assistance status information transmitted by the mobile
access point. The assistance status information is one or a combination of a location
parameter, a time parameter, or an event identifier of the mobile access point that is
moving to the location of the access device that requires assistance.

[0167] The location parameter is used to indicate a current location of the mobile
access point, so that the determining module 220 can determine, according to the
location parameter in the assistance status information, the current location of the
mobile access point or a difference from a location in an assistance status report that
is transmitted previously, and therefore can determine, according to the location
parameter, a remaining time required by the mobile access point to arrive at the target
location to provide an assistance service.

[0168] The time parameter is used to indicate the remaining time required by the
mobile access point to arrive at the target location to provide an assistance service, so
that the determining module 220 can determine, according to the time parameter in
the assistance status information, the remaining time required by the mobile access
point to arrive at the target location to provide the assistance service.

[0169] The event identifier is used to indicate an event that occurs when the
mobile access point moves to the target location, for example, an event such as
blocking of moving, changing of a moving path, or detection of a radio signal of the
device that requires assistance, so that the determining module 220 can determine,
according to the event identifier in the assistance status information, the event that
occurs during moving of the mobile access point to the target location, and therefore
can determine, according to the event that occurs, the remaining time required by the
mobile access point to arrive at the target location to provide the assistance service.
[0170] The determining module 220 is further configured to identify, according to
a message identifier in the assistance status information obtained by the obtaining
module 210, that the mobile access point has transmitted the assistance status
information, and estimates, according to the assistance status information, the
remaining time required by the mobile access point to arrive at the location at which

wireless assistance needs to be provided.
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[0171] The determining module 220 determines, according to the location
parameter in the assistance status information, the cutrent location of the mobile
access point or the difference from the location in the assistance status report
transmitted previously, and therefore determines, according to the location parameter,
the remaining time required by the mobile access point to arrive at the target location
to provide the assistance service.

[0172] The determining module 220 determines, according to the time parameter
in the assistance status information, the remaining time required by the mobile access
point to arrive at the target location to provide the assistance service.

[0173] The determining module 220 determines, according to the event identifier
in the assistance status information, the event (for example, an event such as blocking
of moving, changing of a moving path, or detection of a radio signal of the device that
requires assistance) that occurs during moving of the mobile access point to the target
location, and therefore determines, according to the event that occurs, the remaining
time required by the mobile access point to arrive at the target location to provide the
assistance service,

[0174] After the determining module 220 estimates, according to the assistance
status information, the remaining time required by the mobile access point to arrive at
the location at which wireless assistance needs to be provided, the determining
module 220 compares the estimated time with the valid time within which wireless
assistance needs to be provided for the access device.

[0175] When the remaining time estimated by the determining module 230 is in
the valid time within which wireless assistance needs to be provided, the determining
module 220 determines that the mobile access point can arrive, as expected, at the
location at which wireless assistance needs to be provided. The determining module
230 allows the mobile access point to continue to move to the target location, until the
mobile access point moves to the location at which wireless assistance can be
provided for the access device that requires assistance, so as to provide a wireless
traffic offload service in a wireless manner for the access device that requires
assistance.

[0176] When there is only one mobile access point in the network, and when the
remaining time estimated by the network node is not in the valid time within which
wireless assistance needs to be provided, the determining module 220 determines that

the mobile access point cannot arrive, as expected, at the location at which wireless
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assistance needs to be provided, and abandons the wireless assistance request.

[0177] When there are at least two mobile access points in the network, and when
the remaining time estimated by the network node is not in the valid time within
which wireless assistance needs to be provided, the determining module 220
determines that the mobile access point cannot arrive, as expected, at the location at
which wireless assistance needs to be provided, and abandons the wireless assistance
request, then redetermines, from mobile access points that can provide wireless
assistance, a mobile access point that needs to perform wireless assistance to provide
wireless assistance, and therefore dynamically adjusts the mobile access point that can
provide wireless assistance, to provide wireless assistance.

[0178] In the foregoing solution, a network node obtains network status
information, determines, according to the network status information, a mobile access
point that needs to perform wireless assistance, and transmits assistance command
information to the mobile access point that needs to perform wireless assistance, so
that the mobile node moves, according to the assistance command information, to a
location at which wireless assistance can be provided for an access device that
requires assistance. Therefore, according to the network status information, the
mobile access point that can provide wireless assistance is dynamically adjusted to
move to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service,
mitigate wireless access load of the access device that requires assistance, enhance
network performance, and improve a wireless access service provided by a wireless
network for a user.

[0179] When at least two mobile access points in the network can provide
wireless assistance for the access device that requires assistance, the network node
may further select a most suitable mobile access point from the mobile access points
to provide wireless assistance; and in addition, can estimate more accurately,
according to an assistance status report transmitted by the mobile access point, a time
required by the mobile access point to arrive at the location at which wireless
assistance needs to be provided. Therefore, the mobile access point that can provide
wireless assistance is dynamically adjusted to provide wireless assistance.

[0180] Referring to FIG. 3, FIG. 3 is a schematic structural diagram of an
implementation manner of a mobile access point according to this application. The

mobile access point in this implementation manner may be a mobile WiFi robot, and
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includes a receiving module 310 and a processing module 320.

[0181] The receiving module 310 is configured to receive assistance command
information transmitted by a network node. The mobile access point is an access point
that can move. The network node is user equipment, an access device, or a control
device. Wireless assistance means that a wireless traffic offload service is provided for
an access device that requires assistance. For example, when the network node
determines a mobile access point that needs to perform wireless assistance, and
transmits an assistance command to the mobile access point in a network, the
receiving module 310 receives assistance command information transmitted by the
network node. The assistance command information is information for instructing the
mobile access point to perform wireless assistance, and the assistance command
information includes at least a message identifier and a location identifier, where the
location identifier is a device identifier or a location parameter. The message identifier
is used to indicate that the information is assistance command information, so that the
mobile access point can determine, according to the message identifier, that the access
device that requires the mobile access point to provide wireless assistance exists in the
network. The location identifier is used to indicate a location of the access device that
requires the mobile access point to provide wireless assistance, so that the mobile
access point can identify, according to the location identifier, the location of the
access device that requires the mobile access point to provide wireless assistance.
[0182] A quantity of mobile access points in the network may be one or may be at
least two.

[0183]  The processing module 320 is configured to perform wireless assistance
according to the assistance command information received by the receiving module
310. For example, after the assistance command information is received, the
processing module 320 determines, according to the message identifier in the
assistance command information, that the network node allows the mobile access
point to provide wireless assistance, and identifies, according to the location identifier
in the assistance command information, the location of the access device that requires
the mobile access point to provide wireless assistance. The location identifier is a
device identifier or a location parameter. When the location identifier is a device
identifier, the access device that requires assistance is identified according to the
device identifier, so that the location of the access device is found. When the location

identifier is a location parameter, a target location at which the mobile access point
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needs to provide wireless assistance is identified according to the location parameter.
[0184] A method for obtaining the location of the access device by the processing
module 320 may be obtaining the location by querying a locally stored table of
mappings between device identifiers and locations. When the device identifier is not
stored locally, information may also be transmitted to a node (for example, an access
controller or a server) that provides a location query service in the network, so that
location information corresponding to the device identifier is queried; in addition, the
device identifier and the location information corresponding to the device identifier
are stored in the local table of mappings between device identifiers and locations, so
that the processing module 320 can perform a query locally.

[0185] After the processing module 320 obtains the location of the access device
that requires assistance, the mobile access point moves to the target location, and
moves to the location at which wireless assistance can be provided for the access
device that requires assistance. Therefore, a wireless traffic offload service is provided
in a wireless manner for the access device that requires assistance.

[0186] In the foregoing solution, a mobile access point receives a wireless
assistance command transmitted by a network node, and moves, according to the
wireless assistance command, to a location at which wireless assistance can be
provided for an access device that requires assistance. Therefore, according to a
wireless access service requirement of a user, the mobile access point that can provide
wireless assistance is dynamically adjusted to move to the location at which wireless
assistance can be provided for the access device that requires assistance, so as to
provide a wireless traffic offload service, mitigate wireless access load of the access
device that requires assistance, enhance network performance, and improve a wireless
access service provided by a wireless network for the user.

[0187] In another implementation manner, the receiving module 310 is further
configured to receive assistance request information transmitted by the network node,
where the assistance request information includes information about a location at
which wireless assistance is required. For example, when the network node
determines the mobile access point that needs to perform wireless assistance, and
transmits the assistance request information to at least one mobile access point, the
receiving module 310 receives the assistance request information transmitted by the
network node. The assistance request information includes the information about the

location at which wireless assistance is required.
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[0188] [t may be understood that, the assistance request information further
includes one or a combination of the following: a device capability parameter, a time
parameter, an effectiveness parameter, or a device name. For example, the assistance
request information transmitted by the network node further includes one or a
combination of the following: a device capability parameter, a time parameter, an
effectiveness parameter, or a device name.

[0189] The device capability parameter is used to indicate a capability
requirement (for example, hardware configurations supported by the network node
such as an access mode, access bandwidth, a backhaul mode, a backhaul rate, a
battery standby time, and a chip processing speed, and supported software
configurations such as functions) that the mobile access point that provides wireless
assistance needs to meet. Only a mobile access point that meets the device capability
parameter is qualified to provide wireless assistance for an access device that
transmits assistance request information.

[0190] The time parameter is used to indicate a start time and an end time at
which wireless assistance needs to be provided for the access device, where a
difference between the end time and the start time is a valid time, so that the
processing module 320 can estimate, according to the time parameter, a response time
required for arriving at the location at which wireless assistance needs to be provided,
and a valid time within which wireless assistance needs to be provided, and therefore
can determine, according to the response time, whether the mobile access point can
move, within the valid time within which wireless assistance needs to be provided, to
the location at which wireless assistance can be provided for the access device that
requires assistance. When the response time is longer than the valid time, the mobile
access point does not provide wireless assistance.

[0191] The effectiveness parameter is a priority parameter or an assistance
effectiveness parameter. The priority parameter is used to indicate a priority of an
assistance request, so that the processing module 320 can determine, according to the
priority of the assistance request, a sequence of responding to the assistance request
corresponding to the priority. The assistance effectiveness parameter is used to
indicate an assistance effectiveness indicator of the assistance request. The assistance
effectiveness indicator is a parameter for measuring network performance enhanced
by the mobile access point, for example, a largest capacity, a moving speed, and a

delay of the mobile access point. The processing module 320 can further determine
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the assistance effectiveness indicator of the assistance request according to the
assistance effectiveness indicator. Wireless assistance is provided only when the
processing module 320 determines that the assistance effectiveness indicator of the
assistance request is higher than an assistance effectiveness indicator of a currently
provided wireless access service.

[0192] The device name is a network identifier or a service set identifier. The
network identifier is used to indicate a network identifier that should be used when the
mobile access point that provides wireless assistance for the access device provides a
wireless service, for example, a wiFi network; the service set identifier is used to
indicate a service set identifier that should be used when the mobile access point that
provides wireless assistance for the access device provides a wireless service for the
access device, for example, CMCC.

[0193] The processing module 320 is further configured to determine, according
to the assistance request information received by the receiving module 310, whether
wireless assistance can be performed. When the processing module 320 determines
that wireless assistance can be performed, the transmission module 330 is configured
to transmit assistance response information to the network node, where the assistance
response information includes a mobile access point identifier. For example, when the
assistance request information is received, the processing module 320 determines,
according to a message identifier in the assistance request information, whether the
access device that requires the mobile access point to provide wireless assistance
exists in the network, identifies, according to a location parameter in the assistance
request information, the device identifier of the access device that requires the mobile
access point to provide wireless assistance, and determines the location of the access
device according to the device identifier of the access device.

[0194] After the processing module 320 determines the location of the access
device that needs to be provided with wireless assistance, the processing module 320
determines, according to parameters such as the location of the access device that
needs to be provided with wireless assistance, a current moving speed, and a moving
path, whether the mobile access point can move, within the valid time within which
wireless assistance needs to be provided, to the location at which wireless assistance
can be provided for the access device that requires assistance, to perform wireless
assistance.

[0195] It may be understood that, the processing module 320 may further
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determine, according to the device capability parameter in the assistance request
information, whether the mobile access point meets the capability requirement
required for providing wireless assistance for the access device that requires
assistance. When the processing module 320 determines that the mobile access point
meets the device capability parameter, the mobile access point is qualified to provide
wireless assistance for the access device that transmits the assistance request
information.

[0196] The processing module 320 may further estimate, according to the time
parameter in the assistance request information, the response time required for
arriving at the location at which wireless assistance needs to be provided, and the
valid time within which wireless assistance needs to be provided, and determine,
according to the response time, whether the mobile access point can move, within the
valid time within which wireless assistance needs to be provided, to the location at
which wireless assistance can be provided for the access device that requires
assistance. When the response time is longer than the valid time, the mobile access
point does not provide wireless assistance.

[0197] The processing module 320 may further identify, according to the priority
parameter in the assistance request information, the priority corresponding to the
assistance request, and determine, according to the priority corresponding to the
assistance request, the sequence of responding to the assistance request corresponding
to the priority. The processing module 320 may further identify, according to the
assistance effectiveness parameter in the assistance request information, the assistance
effectiveness parameter of the assistance request, determine the assistance
effectiveness indicator of the assistance request according to the assistance
effectiveness indicator, and provide wireless assistance only when the processing
module 320 determines that the assistance effectiveness indicator of the assistance
request is higher than the assistance effectiveness indicator of the currently provided
wireless access service.

[0198] The processing module 320 may further identify, according to the device
name in the assistance request information, the network identifier (for example, a wiFi
network) or the service set identifier (for example, CMCC) that should be used when
the mobile access point that provides wireless assistance for the access device
provides the wireless service.

[0199] When the processing module 320 determines that the mobile access point
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can move, within the valid time within which wireless assistance needs to be provided,
to the location at which wireless assistance can be provided for the access device that
requires assistance, to provide wireless assistance, the transmission module 330
transmits assistance response information to the network node. The assistance
response information includes at least a mobile access point identifier, so that the
network node can identify, according to the mobile access point identifier in the
assistance response information, the mobile access point that can provide wireless
assistance.

[0200] it may be understood that, the assistance response information further
includes one or a combination of the following: a device capability parameter, an
operating status parameter, a time parameter, an effectiveness parameter, or an
assistance request information sequence number.

[0201] For example, the assistance response information transmitted by the
transmission module 330 further includes one or a combination of the following: a
device capability parameter, an operating status parameter, a time parameter, an
effectiveness parameter, or an assistance request information sequence number.
Therefore, the network node can determine, according to the received assistance
response information, from the at least one mobile access point that can provide
wireless assistance, the mobile access point that needs to perform wireless assistance.
An operating status includes being idle, moving to the location at which wireless
assistance needs to be provided, and providing a wireless traffic offload service; the
effectiveness parameter is a priority parameter or an assistance effectiveness
parameter.

[0202] The device capability parameter is used to indicate a capability of the
mobile access point (for example, hardware configurations supported by the mobile
access point such as an access mode, access bandwidth, a backhaul mode, a backhaul
rate, a battery standby time, and a chip processing speed, and supported software
configurations such as functions), so that the network node can select, according to
the device capability parameter, from the mobile access points that can provide
wireless assistance, a mobile access point that can better meet the capability
requirement of the access device that requires assistance, to provide wireless
assistance.

[0203] The operating status parameter is used to indicate a current operating

status of the mobile access point, so that the network node can preferentially select,
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according to the current operating status of the mobile access point, a mobile access
point that is in an idle state, to provide wireless assistance.

[0204] The time parameter is used to indicate the time required by the mobile
access point to arrive at the location at which wireless assistance needs to be provided,
to provide a wireless traffic offload service, so that the network node can compare the
time parameter with the valid time within which wireless assistance needs to be
provided for the access device, so as to select, from the mobile access points that can
provide wireless assistance, a mobile access point that can more quickly arrive at the
location at which wireless assistance needs to be provided, to provide wireless
assistance.

[0205] When the effectiveness parameter is a priority parameter, the network node
can identify, according to the priority parameter, a priority of wireless assistance
currently provided by the mobile access point, or identify a difference between a
priority of wireless assistance currently provided by the mobile access point and a
priority indicated in the assistance request information, and therefore can select, from
the mobile access points that can provide wireless assistance, a mobile access point
that can preferentially respond to the assistance request information, to provide
wireless assistance.

[0206] When the effectiveness parameter is an assistance effectiveness parametet,
the network node can identify, according to the assistance effectiveness parameter, an
assistance effectiveness indicator of wireless assistance currently provided by the
mobile access point, or identify a difference between an assistance effectiveness
indicator of wireless assistance currently provided by the mobile access point and an
assistance effectiveness indicator indicated in the assistance request information. The
assistance effectiveness indicator is a parameter for measuring network performance
enhanced by the mobile access point, for example, a largest capacity, a moving speed,
and a delay of the mobile access point, and therefore can select, from the mobile
access points that can provide wireless assistance, a mobile access point that has
highest assistance effectiveness to provide wireless assistance.

[0207] The assistance request information sequence number is used to indicate a
priority of an assistance request corresponding to the assistance response information,
so that the network node can further identify, according to the assistance request
information sequence number, the priority of the assistance request corresponding to

the assistance response information, and therefore can select a mobile access point
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with a high priority to provide wireless assistance.

[0208] It may be understood that, the assistance command information further
includes one or a combination of the following: a mobile access point identifier, a
device name, or an assistance request information sequence number. For example,
when the network node determines, according to the assistance response information,
from the at least one mobile access point that can provide wireless assistance, the
mobile access point that needs to perform wireless assistance, and transmits the
assistance command information to the mobile access point, the assistance command
information received by the receiving module 310 further includes one or a
combination of the following: a mobile access point identifier, a device name, or an
assistance request information sequence number. An operating status includes being
idle, moving to the location at which wireless assistance needs to be provided, and
providing a wireless traffic offload service; the effectiveness parameter is a priority
parameter or an assistance effectiveness parameter. Therefore, the processing module
320 controls, according to the assistance command information, the mobile access
point to perform wireless assistance.

[0209] The mobile access point identifier is used to indicate the mobile access
point that needs to perform wireless assistance. The processing module 320
determines, according to the mobile access point identifier in the assistance command
information, whether the mobile access point is the selected mobile access point, and
when a determining result is yes, controls the mobile access point to move to the
location at which wireless assistance can be provided for the access device that
requires assistance, to provide a wireless traffic offload service, or otherwise,
considers that incorrect assistance command information is received and performs no
processing.

[0210] The device name is used to indicate a device name that should be used by
the mobile access point that needs to perform wireless assistance, when the mobile
access point provides a wireless service. Therefore, the device name used when the
mobile access point provides the wireless service keeps consistent with a device name
used by the access device that requires assistance, and a wireless traffic offload
service can be provided for the access device. When the processing module 320
identifies, according to the assistance command information, that the device name is a
network identifier, the processing module 320 identifies, according to the network

identifier in the assistance command information, a network identifier (for example, a
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wiFi network) that should be used when the mobile access point provides a wireless
service. Therefore, the network identifier used when the mobile access point provides
the wireless service keeps consistent with a network identifier used by the access
device that requires assistance, and a wireless traffic offload service can be provided
for the access device.

[0211] When the processing module 320 identifies, according to the assistance
command information, that the device name is a service set identifier, the processing
module 320 identifies, according to the service set identifier in the assistance
command information, a service set identifier (for example, CMCC) that should be
used when the mobile access point provides a wireless service. Therefore, the service
set identifier used when the mobile access point provides the wireless service keeps
consistent with a service set identifier used by the access device that requires
assistance, and a wireless traffic offload service can be provided for the access device.

[0212] The assistance request information sequence number is used to indicate the
priority of the assistance request corresponding to the assistance response information.
The processing module 320 identifies, according to the assistance request information
sequence number in the assistance command information, the priority of the
assistance request corresponding to the assistance response information, and therefore

can preferentially respond to an assistance request with a high priority according to
priorities of assistance requests.

[0213] In the foregoing solution, a mobile access point receives a wircless
assistance request transmitted by a network node, and moves, according to the
wireless assistance request, to a location at which wireless assistance can be provided
for an access device that requires assistance. Therefore, according to a wireless access
service requirement of a user, the mobile access point that can provide wireless
assistance is dynamically adjusted to move to the location at which wireless assistance
can be provided for the access device that requires assistance, so as to provide a
wireless traffic offload service, mitigate wireless access load of the access device that
requires assistance, enhance network performance, and improve a wireless access
service provided by a wireless network for the user.

[0214] When at least two mobile access points in the network can provide
wireless assistance for the access device that requires assistance, the network node
may further select a most suitable mobile access point from the mobile access points

to provide wireless assistance.
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[0215] In another implementation manner, the transmission module 330 is further
configured to transmit assistance status information to the network node, where the
assistance status information includes one or a combination of a location parameter, a
time parameter, or an event identifier.

[0216] For example, when the selected mobile access point moves to the target
location according to the received assistance command information, the transmission
module 330 may further transmit the assistance status information to the network
node, so that after the network node obtains the assistance status information in
network status information, the network node can identify, according to a message
identifier in the assistance status information, that the mobile access point has
transmitted the assistance status information, and can estimate, according to the
assistance status information, a remaining time required by the mobile access point to
arrive at the location at which wireless assistance needs to be provided. The assistance
status information is one or a combination of a location parameter, a time parameter,
or an event identifier of the mobile access point that is performing wireless assistance.
[0217] The location parameter is used to indicate a current location of the mobile
access point that is moving to the location of the access device that requires assistance,
so that when the network node obtains the assistance status information in the
network status information, the network node can determine, according to the location
parameter in the assistance status information, the current location of the mobile
access point or a difference from a location in an assistance status report that is
transmitted previously, and therefore can determine, according to the location
parameter, the remaining time required by the mobile access point to arrive at the
target location to provide an assistance service.

[0218] The time parameter is used to indicate the remaining time required by the
mobile access point to arrive at the target location to provide an assistance service, so
that when the network node obtains the assistance status information in the network
status information, the network node can determine, according to the time parameter
in the assistance status information, the remaining time required by the mobile access
point to arrive at the target location to provide the assistance service.

[0219]  The event identifier is used to indicate an event that occurs when the
mobile access point moves to the target location, for example, an event such as
blocking of moving, changing of a moving path, or detection of a radio signal of the

device that requires assistance, so that when the network node obtains the assistance
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status information in the network status information, the network node can determine,
according to the event identifier in the assistance status information, the event that
occurs during moving of the mobile access point to the target location, and therefore
can determine, according to the event that occurs, the remaining time required by the
mobile access point to arrive at the target location to provide the assistance service.
[0220] It may be understood that, in this implementation manner, the processing
module 320 may control the transmission module 330 to periodically transmit the
assistance status information to the network node, or may use an event to trigger the
transmission module 330 to transmit the assistance status information to the network
node, which is specifically not limited herein. In other implementation manners, other
manners may also be used.

[0221] In the foregoing solution, a mobile access point receives a wireless
assistance request transmitted by a network node, and moves, according to the
wireless assistance request, to a location at which wireless assistance can be provided
for an access device that requires assistance. Therefore, according to a wireless access
service requirement of a user, the mobile access point that can provide wireless
assistance is dynamically adjusted to move to the location at which wireless assistance
can be provided for the access device that requires assistance, so as to provide a
wireless traffic offload service, mitigate wireless access load of the access device that
requires assistance, enhance network performance, and improve a wireless access
service provided by a wireless network for the user.

[0222] When at least two mobile access points in the network can provide
wireless assistance for the access device that requires assistance, the network node
may further select a most suitable mobile access point from the mobile access points
to provide wireless assistance; and in addition, can estimate more accurately,
‘according to an assistance status report transmitted by the mobile access point, a time
required by the mobile access point to arrive at the location at which wireless
assistance needs to be provided. Therefore, the mobile access point that can provide
wireless assistance is dynamically adjusted to provide wireless assistance.

[0223] Referring to FIG. 4, FIG. 4 is a flowchart of a first implementation manner
of a wireless assistance method according to this application. This implementation
manner is described from a perspective of a network node, where the network node
may be a control device, an access device, or user equipment. This implementation

manner includes the following steps:
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[0224] S401. Obtain network status information, where the network status
information is specifically one or a combination of the following: a user quantity,
requested bandwidth, data traffic, or a service requirement.

[0225] A network node obtains network status information, where the network
status information is specifically one or a combination of the following: a user
quantity, requested bandwidth, data traffic, or a service requirement. The network
node is user equipment, an access device, or a control device.

[0226] For example, when the network node is user equipment, a user transmits,
by using the user equipment, wireless access request information to an access device
in an area in which the user equipment is located, so as to obtain a wireless access
service provided by the access device. The user equipment collects wireless service
requirement information at an interval of a first preset time. The user equipment is
generally a mobile terminal, and may be a mobile phone, or may be a notebook
computer.

[0227] When the network node is an access device, the access device collects
information about a user quantity, requested bandwidth, data traffic, and whether a
user service requirement can be met in time in the access device. The access device
may be a fixed wireless access point, or may be a mobile access point.

[0228] When the network node is a control device, the control device collects
information about a user quantity, requested bandwidth, data traffic, and whether a
user service requirement can be met in time in a plurality of access devices in an
access network.

[0229] S402. Determine, according to the network status information, a mobile
access point that needs to perform wireless assistance.

[0230] The network node determines, according to the network status information,
whether an access device that requires the mobile access point to provide wireless
assistance exists in the network. Wireless assistance means that a wireless traffic
offload service is provided in a wireless manner for an access device that requires
assistance.

[0231] For example, the network node determines, according to the network status
information, whether an access device that requires the mobile access point to provide
wireless assistance exists in the network. When the network node determines that an
access device that requires the mobile access point to provide wireless assistance

exists in the network, the network node determines that the mobile access point in the
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network needs to perform wireless assistance. A quantity of mobile access points in
the network may be one or may be at least two.

[0232] For example, when the network node is user equipment, the user
equipment determines, according to the collected wireless service requirement
information, information about whether a wireless service requirement can be met
properly, and therefore determines whether the accessed access device requires
assistance, and further determines whether an access device that requires the mobile
access point to provide wireless assistance exists in the network.

[0233] When the network node is an access device, the access device determines,
according to the information about the user quantity, the requested bandwidth, the
data traffic, and whether the user service requirement can be met in time, whether the
access device itself can meet a user requirement within coverage, and further
determines whether an access device that requires the mobile access point to provide
wireless assistance exists in the network.

[0234] When the network node is a control device, the control device determines,
according to the information about the user quantity, the requested bandwidth, the
data traffic, and whether the user service requirement can be met in time, whether
each access device can meet a user requirement within coverage, and further
determines whether an access device that requires the mobile access point to provide
wireless assistance exists in the network.

[0235] When the network node determines that an access device that requires the
mobile access point to provide wireless assistance exists in the network, the network
node determines the mobile access point that needs to perform wireless assistance.
[0236] S403. Transmit assistance command information to the mobile access
point, where the assistance command information is information for instructing the
mobile access point to perform wireless assistance.

[0237] The network node transmits assistance command information to the
mobile access point that needs to perform wireless assistance, where the assistance
command information is information for instructing the mobile access point to
perform wireless assistance.

[0238]  For example, when the network node determines the mobile access point
that needs to perform wireless assistance in the network, the network node transmits,
in broadcast mode, the assistance command information to the mobile access point

that needs to perform wireless assistance, so that the mobile access point can obtain,
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according to the received assistance command information, a location of the access
device that requires assistance, move to the target location, and move to a location at
which wireless assistance can be provided for the access device that requires
assistance, and therefore provide a wireless traffic offload service in a wireless
manner for the access device that requires assistance. The assistance command
information is information for instructing the mobile access point to perform wireless
assistance, and the assistance command information includes at least a message
identifier and a location identifier, where the location identifier is a device identifier
or a location parameter. The message identifier is used to indicate that the information
is assistance command information, so that the mobile access point can determine,
according to the message identifier, that the access device that requires the mobile
access point to provide wireless assistance exists in the network. The location
identifier is used to indicate the location of the access device that requires the mobile
access point to provide wireless assistance, so that the mobile access point can
identify, according to the location identifier, the location of the access device that
requires the mobile access point to provide wireless assistance.

[0239] It may be understood that, in this implementation manner, when the
network node determines that the access device that requires the mobile access point
to provide wireless assistance exists in the network, and determines the mobile access
point that needs to perform wireless assistance, the network node transmits the
assistance command information to all mobile access points in the network in
broadcast mode, so as to transmit the assistance command information to the mobile
access point that needs to perform wireless assistance.

[0240] In other implementation manners, the network node may also select,
according to a quantity of mobile access points that need to perform wireless
assistance and are determined by the network node, any one of a unicast mode, a
multicast mode, or a broadcast mode to transmit the assistance command information
to the mobile access points. For example, when the network node determines that one
or two mobile access points need to perform wireless assistance, the network node
transmits, in unicast mode, the assistance command information to the mobile access
points that need to perform wireless assistance. When the network node determines
that three mobile access points are required, the network node transmits, in multicast
mode, the assistance command information to the mobile access points that need to

perform wireless assistance. When the network node determines that at least four
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mobile access points are required, the network node transmits the assistance command
information to all mobile access points in the network in broadcast mode, so as to
transmit the assistance command information to the mobile access points that need to
perform wireless assistance.

[0241] In the foregoing solution, a network node obtains network status
information, determines, according to the network status information, a mobile access
point that needs to perform wireless assistance, and transmits assistance command
information to the mobile access point that needs to perform wireless assistance, so
that the mobile node moves, according to the assistance command information, to a
location at which wireless assistance can be provided for an access device that
requires assistance. Therefore, according to the network status information, the
mobile access point that can provide wireless assistance is dynamically adjusted to
move to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service,
mitigate wireless access load of the access device that requires assistance, enhance
network performance, and improve a wireless access service provided by a wireless
network for a user.

[0242] Referring to FIG. 5, FIG. 5 is a flowchart of a second implementation
manner of a wireless assistance method according to this application. This
implementation manner is described from a perspective of a network node, where the
network node may be a control device, an access device, or user equipment. This
implementation manner includes the following steps:

[0243] S501. Obtain network status information, where the network status
information is specifically one or a combination of the following: a user quantity,
requested bandwidth, data traffic, or a service requirement. The network status
information further includes assistance status information, where the assistance status
information is one or a combination of a location parameter, a time parameter, or an
event identifier of a mobile access point that is performing wireless assistance.

[0244] A network node obtains network status information, where the network
status information is specifically one or a combination of the following: a user
quantity, requested bandwidth, data traffic, or a service requirement. The network
node is user equipment, an access device, or a control device.

[0245] For example, when the network node is user equipment, a user transmits,

by using the user equipment, wireless access request information to an access device
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in an area in which the user equipment is located, so as to obtain a wireless access
service provided by the access device. The user equipment collects wireless service
requirement information at an interval of a first preset time. The user equipment is
generally a mobile terminal, and may be a mobile phone, or may be a notebook
computer.

[0246] When the network node is an access device, the access device collects
information about a user quantity, requested bandwidth, data traffic, and whether a
user service requirement can be met in time in the access device. The access device
may be a fixed wireless access point, or may be a mobile access point.

10247] When the network node is a control device, the control device collects
information about a user quantity, requested bandwidth, data traffic, and whether a
user service requirement can be met in time in a plurality of access devices in an
access network.

[0248] S502. Determine, according to the network status information, a mobile
access point that needs to perform wireless assistance.

[0249] The network node determines, according to the network status information,
whether an access device that requires the mobile access point to provide wireless
assistance exists in the network. Wireless assistance means that a wireless traffic
offload service is provided in a wireless manner for an access device that requires
assistance.

[0250] For example, the network node determines, according to the network status
information, whether an access device that requires the mobile access point to provide
wireless assistance exists in the network. When the network node determines that an
access device that requires the mobile access point to provide wireless assistance
exists in the network, the network node determines that the mobile access point in the
network needs to perform wireless assistance. A quantity of mobile access points in
the network may be one or may be at least two.

[0251]  For example, when the network node is user equipment, the user
equipment determines, according to the collected wireless service requirement
information, information about whether a wireless service requirement can be met
properly, and therefore determines whether the accessed access device requires
assistance, and further determines whether an access device that requires the mobile
access point to provide wireless assistance exists in the network.

[0252] When the network node is an access device, the access device determines,
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according to the information about the user quantity, the requested bandwidth, the
data traffic, and whether the user service requirement can be met in time, whether the
access device itself can meet a user requirement within coverage, and further
determines whether an access device that requires the mobile access point to provide
wireless assistance exists in the network.

[0253] When the network node is a control device, the control device determines,
according to the information about the user quantity, the requested bandwidth, the
data traffic, and whether the user service requirement can be met in time, whether
each access device can meet a user requircment within coverage, and further
determines whether an access device that requires the mobile access point to provide
wireless assistance exists in the network.

[0254] When the network node determines that an access device that requires the
mobile access point to provide wireless assistance exists in the network, the network
node determines the mobile access point that needs to perform wireless assistance.
[0255] S503. Transmit assistance command information to the mobile access
point, where the assistance command information is information for instructing the
mobile access point to perform wireless assistance.

[0256] The network node transmits assistance command information to the
mobile access point that needs to perform wireless assistance, where the assistance
command information is information for instructing the mobile access point to
perform wireless assistance.

[0257] For example, when the network node determines the mobile access point
that needs to perform wireless assistance in the network, the network node transmits,
in broadcast mode, the assistance command information to the mobile access point
that needs to perform wireless assistance, so that the mobile access point can obtain,
according to the received assistance command information, a location of the access
device that requires assistance, and move to the target location. The assistance
command information is information for instructing the mobile access point to
perform wireless assistance, and the assistance command information includes at least
a message identifier and a location identifier, where the location identifier is a device
identifier or a location parameter. The message identifier is used to indicate that the
information is assistance command information, so that the mobile access point can
determine, according to the message identifier, that the access device that requires the

mobile access point to provide wireless assistance exists in the network. The location
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identifier is used to indicate the location of the access device that requires the mobile
access point to provide wireless assistance, so that the mobile access point can
identity, according to the location identifier, the location of the access device that
requires the mobile access point to provide wireless assistance.

[0258] It may be understood that, in this implementation manner, when the
network node determines that the access device that requires the mobile access point
to provide wireless assistance exists in the network, and determines the mobile access
point that needs to perform wireless assistance, the network node transmits the
assistance command information to all mobile access points in the network in
broadcast mode, so as to transmit the assistance command information to the mobile
access point that needs to perform wireless assistance.

10259] In other implementation manners, the network node may also select,
according to a quantity of mobile access points that need to perform wireless
assistance and are determined by the network node, any one of a unicast mode, a
multicast mode, or a broadcast mode to transmit the assistance command information
to the mobile access points. For example, when the network node determines that one
or two mobile access points need to perform wireless assistance, the network node
transmits, in unicast mode, the assistance command information to the mobile access
points that need to perform wireless assistance. When the network node determines
that three mobile access points are required, the network node transmits, in multicast
mode, the assistance command information to the mobile access points that need to
perform wircless assistance. When the network node determines that at least four
mobile access points are required, the network node transmits the assistance command
information to all mobile access points in the network in broadcast mode, so as to
transmit the assistance command information to the mobile access points that need to
perform wireless assistance.

10260] S504. Control, according to assistance status information, the mobile
access point that is performing wireless assistance.

[0261]  When the mobile access point moves to the target location according to the
assistance command information, and transmits the assistance status information to
the network node, the network node obtains the assistance status information in the
network status information, and controls, according to the assistance status
information, the mobile access point that is performing wireless assistance. The

assistance status information is one or a combination of a location parameter, a time
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parameter, or an event identifier of the mobile access point that is moving to the
location of the access device that requires assistance.

10262] The location parameter is used to indicate a current location of the mobile
access point, so that the network node can determine, according to the location
parameter in the assistance status information, the current location of the mobile
access point or a difference from a location in an assistance status report that is
transmitted previously, and therefore can determine, according to the location
parameter, a remaining time required by the mobile access point to arrive at the target
location to provide an assistance service.

[0263] The time parameter is used to indicate the remaining time required by the
mobile access point to arrive at the target location to provide an assistance service, so
that the network node can determine, according to the time parameter in the assistance
status information, the remaining time required by the mobile access point to arrive at
the target location to provide the assistance service.

[0264] The event identifier is used to indicate an event that occurs when the
mobile access point moves to the target location, for example, an event such as
blocking of moving, changing of a moving path, or detection of a radio signal of the
device that requires assistance, so that the network node can determine, according to
the event identifier in the assistance status information, the event that occurs during
moving of the mobile access point to the target location, and therefore can determine,
according to the event that occurs, the remaining time required by the mobile access
point to arrive at the target location to provide the assistance service.

[0265] The network node identifies, according to a message identifier in the
assistance status information, that the mobile access point has transmitted the
assistance status information, and estimates, according to the assistance status
information, the remaining time required by the mobile access point to arrive at the
location at which wireless assistance needs to be provided.

[0266] The network node determines, according to the location parameter in the
assistance status information, the current location of the mobile access point or the
difference from the location in the assistance status report transmitted previously, and
therefore determines, according to the location parameter, the remaining time required
by the mobile access point to arrive at the target location to provide the assistance
service.

[0267] The network node determines, according to the time parameter in the

58

CA 2946774 2018-02-02



10

15

20

25

30

assistance status information, the remaining time required by the mobile access point
to arrive at the target location to provide the assistance service.

10268] The network node determines, according to the event identifier in the
assistance status information, the event (for example, an event such as blocking of
moving, changing of a moving path, or detection of a radio signal of the device that
requires assistance) that occurs during moving of the mobile access point to the target
location, and therefore determines, according to the event that occurs, the remaining
time required by the mobile access point to arrive at the target location to provide the
assistance service.

[0269] After the network node estimates, according to the assistance status
information, the remaining time required by the mobile access point to arrive at the
location at which wireless assistance needs to be provided, the network node
compares the estimated time with a valid time within which wireless assistance needs
to be provided for the access device.

10270} When the remaining time estimated by the network node is in the valid
time within which wireless assistance needs to be provided, the network node
determines that the mobile access point can arrive, as expected, at the location at
which wireless assistance needs to be provided. The network node allows the mobile
access point to continue to move to the target location, until the mobile access point
moves to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service in a
wireless manner for the access device that requires assistance.

[0271] When there is only one mobile access point in the network, and when the
remaining time estimated by the network node is not in the valid time within which
wireless assistance needs to be provided, the network node determines that the mobile
access point cannot arrive, as expected, at the location at which wireless assistance
needs to be provided, and abandons the wireless assistance request.

[0272] When there are at least two mobile access points in the network, and when
the remaining time estimated by the network node is not in the valid time within
which wireless assistance needs to be provided, the network node determines that the
mobile access point cannot arrive, as expected, at the location at which wireless
assistance needs to be provided, and abandons the wireless assistance request, then
redetermines, from mobile access points that can provide wireless assistance, a mobile

access point that needs to perform wireless assistance to provide wireless assistance,
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and therefore dynamically adjusts the mobile access point that can provide wireless
assistance, to provide wireless assistance.

[0273] In the foregoing solution, a network node obtains network status
information, determines, according to the network status information, a mobile access
point that needs to perform wireless assistance, and transmits assistance command
information to the mobile access point that needs to perform wireless assistance, so
that the mobile node moves, according to the assistance command information, to a
location at which wireless assistance can be provided for an access device that
requires assistance. Therefore, according to the network status information, the
mobile access point that can provide wireless assistance is dynamically adjusted to
move to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service,
mitigate wireless access load of the access device that requires assistance, enhance
network performance, and improve a wireless access service provided by a wireless
network for a user.

[0274] A time required by the mobile access point to arrive at the location at
which wireless assistance needs to be provided can be estimated more accurately
according to an assistance status report transmitted by the mobile access point, and
therefore, the mobile access point that can provide wireless assistance is dynamically
adjusted to provide wireless assistance.

[0275] Referring to FIG. 6, FIG. 6 is a flowchart of a third implementation manner
of a wireless assistance method according to this application. This implementation
manner is described from a perspective of a network node, where the network node
may be user equipment, an access device, or a control device. This implementation
manner includes the following steps:

[0276] S601. Obtain network status information, where the network status
information is specifically one or a combination of the following: a user quantity,
requested bandwidth, data traffic, or a service requirement.

[0277] A network node obtains network status information, where the network
status information is specifically one or a combination of the following: a user
quantity, requested bandwidth, data traffic, or a service requirement. The network
node is user equipment, an access device, or a control device.

[0278] For example, when the network node is user equipment, a user transmits,

by using the user equipment, wireless access request information to an access device
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in an area in which the user equipment is located, so as to obtain a wireless access
service provided by the access device. The user equipment collects wireless service
requirement information at an interval of a first preset time. The user equipment is
generally a mobile terminal, and may be a mobile phone, or may be a notebook
computer.

[0279] When the network node is an access device, the access device collects
information about a user quantity, requested bandwidth, data traffic, and whether a
user service requirement can be met in time in the access device. The access device
may be a fixed wireless access point, or may be a mobile access point.

[0280] When the network node is a control device, the control device collects
information about a user quantity, requested bandwidth, data traffic, and whether a
user service requirement can be met in time in a plurality of access devices in an
access network.

[0281]  The network node determines, according to the network status information,
whether an access device that requires a mobile access point to provide wireless
assistance exists in the network. Wireless assistance means that a wireless traffic
oftload service is provided in a wireless manner for an access device that requires
assistance.

[0282] For example, the network node determines, according to the network status
information, whether an access device that requires the mobile access point to provide
wireless assistance exists in the network. A quantity of mobile access points in the
network may be one or may be at least two.

[0283] For example, when the network node is user equipment, the user
equipment determines, according to the collected wireless service requirement
information, information about whether a wireless service requirement can be met
properly, and therefore determines whether the accessed access device requires
assistance, and further determines whether an access device that requires the mobile
access point to provide wireless assistance exists in the network.

[0284] When the network node is an access device, the access device determines,
according to the information about the user quantity, the requested bandwidth, the
data traffic, and whether the user service requirement can be met in time, whether the
access device itself can meet a user requirement within coverage, and further
determines whether an access device that requires the mobile access point to provide

wireless assistance exists in the network.
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[0285] When the network node is a control device, the control device determines,
according to the information about the user quantity, the requested bandwidth, the
data traffic, and whether the user service requircment can be met in time, whether
each access device can meet a user requirement within coverage, and further
determines whether an access device that requires the mobile access point to provide
wireless assistance exists in the network.

[0286] When the network node determines that an access device that requires the
mobile access point to provide wireless assistance exists in the network, the network
node determines the mobile access point that needs to perform wireless assistance.
[0287] S602. Transmit assistance request information to at least one mobile access
point, where the assistance request information includes information about a location
at which wireless assistance is required.

[0288] When the network node determines that the access device that requires the
mobile access point to provide wireless assistance exists in the network, the network
node transmits assistance request information to the at least one mobile access point,
where the assistance request information includes information about a location at
which wireless assistance is required, so that the mobile access point can determine,
according to the information about the location at which wireless assistance is
required, whether the mobile access point can move to the location at which wireless
assistance is required.

[0289] It may be understood that, in this implementation manner, when the
network node determines that the access device that requires the mobile access point
to provide wireless assistance exists in the network, the network node transmits, in
broadcast mode, the assistance request information to all mobile access points in the
network. In other implementation manners, the network node may also select any one
of a unicast mode, a multicast mode, or a broadcast mode according to a specific
situation to transmit the assistance request information to the mobile access point. For
example, when the network node does not know the quantity of mobile access points
in the network, the network node uses the broadcast mode to transmit the assistance
request information to all mobile access points in the network; when the network node
obtains the quantity of mobile access points in the network, the network node uses
different modes according to the quantity of mobile access points to transmit the
assistance request information to the mobile access points, so as to save transmission

resources. For example, when the network node obtains that there is only one or two

62

CA 2946774 2018-02-02



15

20

25

30

mobile access points in the network, the network node transmits the assistance request
information to the mobile access points in unicast mode. When the network node
obtains that there are three mobile access points in the network, the network node
transmits the assistance request information to the mobile access points in multicast
mode. When the network node obtains that there are at least four mobile access points
in the network, the network node transmits the assistance request information to the
mobile access points in broadcast mode. The network node may query the quantity of
mobile access points in the network by broadcast, or may determine the quantity of
mobile access points according to information transmitted by the mobile access points
in advance, where the specific method is not limited.

[0290] It may be understood that, the assistance request information further
includes one or a combination of the following: a device capability parameter, a time
parameter, an effectiveness parameter, or a device name.

[0291]  The device capability parameter is used to indicate a capability
requirement (for example, hardware configurations supported by the network node
such as an access mode, access bandwidth, a backhaul mode, a backhaul rate, a
battery standby time, and a chip processing speed, and supported software
configurations such as functions) that the mobile access point that provides wireless
assistance needs to meet. Only a mobile access point that meets the device capability
parameter is qualified to provide wireless assistance for an access device that
transmits assistance request information.

[0292] The time parameter is used to indicate a start time and an end time at
which wireless assistance needs to be provided for the access device, where a
difference between the end time and the start time is a valid time, so that the mobile
access point can estimate, according to the time parameter, a response time required
for arriving at the location at which wireless assistance needs to be provided, and a
valid time within which wireless assistance needs to be provided, and therefore can
determine, according to the response time, whether the mobile access point can move,
within the valid time within which wireless assistance needs to be provided, to the
location at which wireless assistance can be provided for the access device that
requires assistance. When the response time is longer than the valid time, the mobile
access point does not provide wireless assistance.

[0293]  The effectiveness parameter is a priority parameter or an assistance

effectiveness parameter. The priority parameter is used to indicate a priority of an
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assistance request, so that the mobile access point can determine, according to the
priority of the assistance request, a sequence of responding to the assistance request
corresponding to the priority. The assistance effectiveness parameter is used to
indicate an assistance effectiveness indicator of the assistance request. The assistance
effectiveness indicator is a parameter for measuring network performance enhanced
by the mobile access point, for example, a largest capacity, a moving speed, and a
delay of the mobile access point. The mobile access point can further determine the
assistance effectiveness indicator of the assistance request according to the assistance
effectiveness indicator. Wireless assistance is provided only when the mobile access
point determines that the assistance effectiveness indicator of the assistance request is
higher than an assistance effectiveness indicator of a currently provided wireless
access service.

[0294] The device name is a network identifier or a service set identifier. The
network identifier is used to indicate a network identifier that should be used when the
mobile access point that provides wireless assistance for the access device provides a
wireless service, for example, a wiFi network; the service set identifier is used to
indicate a service set identifier that should be used when the mobile access point that
provides wireless assistance for the access device provides a wireless service for the
access device, for example, CMCC.

[0295] The quantity of mobile access points in the network may be one or may be
at least two.

[0296] S5603. Receive assistance response information transmitted by the at least
one mobile access point, where the assistance response information includes a mobile
access point identifier, where the mobile access point identifier represents a mobile
access point that can perform wireless assistance.

[0297] The network node receives assistance response information transmitted by
the at least one mobile access point, where the assistance response information
includes a mobile access point identifier, where the mobile access point identifier
represents a mobile access point that can perform wireless assistance.

[0298]  For example, when the at least one mobile access point receives the
assistance request information, determines, according to parameters such as the
information about the location at which wireless assistance is required, a current
moving speed, and a moving path, that the mobile access point can move to the

location at which wireless assistance is required, to provide wireless assistance for the
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access device that requires assistance, and transmits the assistance response
information to the network node, the network node reccives the assistance response
information transmitted by the at least one mobile access point, determines, according
to a message identifier in the assistance response information, that a mobile access
point can provide wireless assistance, and identifies, according to the mobile access
point identifier in the assistance response information, the mobile access point that
can provide wireless assistance.

[0299] It may be understood that, the assistance response information received by
the network node further includes one or a combination of the following: a device
capability parameter, an operating status parameter, a time parameter, an effectiveness
parameter, or an assistance request information sequence number.

[0300] For example, the assistance response information that is transmitted by the
mobile access point that can provide wireless assistance and received by the network
node further includes one or a combination of the following: a device capability
parameter, an operating status parameter, a time parameter, an effectiveness parameter,
or an assistance request information sequence number, so that the network node can
determine, according to the received assistance response information, from the at least
one mobile access point that can provide wireless assistance, the mobile access point
that needs to perform wireless assistance. An operating status includes being idle,
moving to the location at which wireless assistance needs to be provided, and
providing a wireless traffic offload service; the effectiveness parameter is a priority
parameter or an assistance cffectiveness parameter.

(0301] The device capability parameter is used to indicate a capability of the
mobile access point (for example, hardware configurations supported by the mobile
access point such as an access mode, access bandwidth, a backhaul mode, a backhaul
rate, a battery standby time, and a chip processing speed, and supported software
configurations such as functions), so that the network node can select, according to
the device capability parameter, from the mobile access points that can provide
wireless assistance, a mobile access point that can better meet the capability
requirement of the access device that requires assistance, to provide wireless
assistance.

[0302]  The operating status parameter is used to indicate a current operating
status of the mobile access point, so that the network node can preferentially select,

according to the current operating status of the mobile access point, a mobile access

65

CA 2946774 2018-02-02



10

15

20

25

30

point that is in an idle state, to provide wireless assistance.

[0303] The time parameter is used to indicate the time required by the mobile
access point to arrive at the location at which wireless assistance needs to be provided,
to provide a wireless traffic offload service, so that the network node can compare the
time parameter with the valid time within which wireless assistance needs to be
provided for the access device, so as to select, from the mobile access points that can
provide wireless assistance, a mobile access point that can more quickly arrive at the
location at which wireless assistance needs to be provided, to provide wireless
assistance.

[0304] When the effectiveness parameter is a priority parameter, the network node
can identify, according to the priority parameter, a priority of wireless assistance
currently provided by the mobile access point, or identify a difference between a
priority of wireless assistance currently provided by the mobile access point and a
priority indicated in the assistance request information, and therefore can select, from
the mobile access points that can provide wireless assistance, a mobile access point
that can preferentially respond to the assistance request information, to provide
wireless assistance.

[0305] When the effectiveness parameter is an assistance effectiveness parameter,
the network node can identify, according to the assistance effectiveness parameter, an
assistance effectiveness indicator of wireless assistance currently provided by the
mobile access point, or identify a difference between an assistance effectiveness
indicator of wireless assistance currently provided by the mobile access point and an
assistance effectiveness indicator indicated in the assistance request information. The
assistance effectiveness indicator is a parameter for measuring network performance
enhanced by the mobile access point, for example, a largest capacity, a moving speed,
and a delay of the mobile access point, and therefore can select, from the mobile
access points that can provide wireless assistance, a mobile access point that has
highest assistance effectiveness to provide wireless assistance.

[0306]  The assistance request information sequence number is used to indicate a
priority of an assistance request corresponding to the assistance response information,
so that the network node can further identify, according to the assistance request
information sequence number, the priority of the assistance request corresponding to
the assistance response information, and therefore can select a mobile access point

with a high priority to provide wireless assistance.
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[0307] S604. Determine, according to the assistance response information, from
the at least one mobile access point, a mobile access point that needs to perform
wireless assistance.

[0308] The network node determines, according to the assistance response
information, from the at least one mobile access point, the mobile access point that
needs to perform wireless assistance. For example, when the network node receives
the assistance response information, the network node determines, according to the
message identifier in the assistance response information, that a mobile access point
can provide wircless assistance, and identifies, according to the mobile access point
identifier in the assistance response information, the mobile access point that can
provide wireless assistance. The network node determines, according to parameters in
the assistance response information transmitted by each mobile access point, from the
at least one mobile access point, a mobile access point that needs to perform wireless
assistance.

[0309] A quantity of mobile access points that need to perform wireless assistance
is decided according to a specific situation of network status information. For
example, the quantity is decided according to a user quantity, requested bandwidth,
data traffic, or a service requirement.

[0310] The network node determines, from the at least one mobile access point
that can provide wireless assistance, the mobile access point that needs to perform
wireless assistance. A followed principle may be: preferentially selecting a mobile
access point currently in an idle state to provide wireless assistance, and when there
are multiple mobile access points currently in idle states, selecting, according to the
capability parameter of each mobile access point, the priority parameter or assistance
effectiveness parameter of the currently provided service, and the priority parameter
or assistance effectiveness parameter of the wireless assistance, a mobile access point
that provides wireless assistance and can better meet the capability requirement of the
access device requiring assistance and can more quickly arrive at the location at
which wireless assistance needs to be provided, to provide wireless assistance. In
other implementation manners, other selection principles may be followed, which is
decided according to an actual situation.

[0311] For example, the network node identifies the capability of the mobile
access point according to the device capability parameter in the assistance response

information, and selects, from the mobile access points that can provide wireless
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assistance, a mobile access point that can better meet the capability requirement of the
access device that requires assistance, to provide wireless assistance.

10312] The network node identifies the current operating status of the mobile
access point according to the operating status parameter in the assistance response
information, and preferentially selects a mobile access point that is in an idle state, to
provide wireless assistance.

[0313]  The network node identifies, according to the time parameter in the
assistance response information, the time required by the mobile access point to arrive
at the location at which wireless assistance needs to be provided, to provide a wireless
traffic offload service, compares the time parameter with the valid time within which
wireless assistance needs to be provided for the access device, and selects, from the
mobile access points that can provide wireless assistance, a mobile access point that
can more quickly arrive at the location at which wireless assistance needs to be
provided, to provide wireless assistance.

[0314] The network node identifies, according to the effectiveness parameter in
the assistance response information, the priority of wireless assistance currently
provided by the mobile access point, or identifies the difference between the priority
of wireless assistance currently provided by the mobile access point and the priority
indicated in the assistance request information, and selects, from the mobile access
points that can provide wireless assistance, a mobile access point that can
preferentially respond to the assistance request information, to provide wireless
assistance.

[0315]  The network node identifies, according to the effectiveness parameter in
the assistance response information, the assistance effectiveness indicator of wireless
assistance currently provided by the mobile access point, or identifies the difference
between the assistance effectiveness indicator of wireless assistance currently
provided by the mobile access point and the assistance effectiveness indicator
indicated in the assistance request information, and selects, from the mobile access
points that can provide wireless assistance, the mobile access point that has highest
assistance effectiveness to provide wireless assistance.

[0316] The network node identifies, according to the assistance request
information sequence number in the assistance response information, the priority of
the assistance request corresponding to the assistance response information, and

selects a mobile access point with a high priority to provide wireless assistance.
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[0317] S605. Transmit assistance command information to the mobile access
point, where the assistance command information is information for instructing the
mobile access point to perform wireless assistance.

[0318] After the network node determines that the mobile access point that needs
to perform wireless assistance provides wireless assistance for the access device that
requires assistance, the network node transmits the assistance command information
to the determined mobile access point, so that the mobile access point can obtain,
according to the received assistance command information, the location of the access
device that requires assistance, move to the target location, and move to the location
at which wireless assistance can be provided for the access device that requires
assistance, and therefore provide a wireless traffic offload service in a wireless
manner for the access device that requires assistance. The assistance command
information is information for instructing the mobile access point to perform wireless
assistance.

[0319] It may be understood that, the assistance command information further
includes one or a combination of the following: a mobile access point identifier, a
device name, or an assistance request information sequence number.

[0320] The mobile access point identifier is used to indicate the mobile access
point that needs to perform wireless assistance, so that the selected mobile access
point can determine, according to the mobile access point identifier in the assistance
command information, whether the mobile access point is the selected mobile access
point, and when a determining result is yes, move to the location at which wireless
assistance can be provided for the access device that requires assistance, to provide a
wireless traffic offload service, or otherwise, consider that incorrect assistance
command information is received and perform no processing.

[0321] The device name is used to indicate a device name that should be used by
the mobile access point that needs to perform wireless assistance, when the mobile
access point provides a wireless service. Therefore, the device name used when the
mobile access point provides the wireless service keeps consistent with a device name
used by the access device that requires assistance, and a wireless traffic offload
service can be provided for the access device. When the device name is a network
identifier, the selected mobile access point can identify, according to the network
identifier in the assistance command information, a network identifier (for example, a

wiFi network) that should be used when the mobile access point provides a wireless
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service. Therefore, the network identifier used when the mobile access point provides
the wireless service keeps consistent with a network identifier used by the access
device that requires assistance, and a wireless traffic offload service can be provided
for the access device.

[0322] When the device name is a service set identifier, the selected mobile access
point can determine, according to the service set identifier, a service set identifier (for
example, CMCC) that should be used when the mobile access point provides a
wireless service. Therefore, the service set identifier used when the mobile access
point provides the wireless service keeps consistent with a service set identifier used
by the access device that requires assistance, and a wireless traffic offload service can
be provided for the access device.

[0323] The assistance request information sequence number is used to indicate the
priority of the assistance request corresponding to the assistance response information,
so that the network node can identify, according to the assistance request information
sequence number in the assistance command information, the priority of the
assistance request corresponding to the assistance response information. Therefore,
the mobile access point can preferentially respond to an assistance request with a high
priority according to priorities of assistance requests.

[0324] In the foregoing solution, a network node obtains network status
information, determines, according to the network status information, a mobile access
point that needs to perform wireless assistance, and transmits assistance command
information to the mobile access point that needs to perform wireless assistance, so
that the mobile node moves, according to the assistance command information, to a
location at which wireless assistance can be provided for an access device that
requires assistance. Therefore, according to the network status information, the
mobile access point that can provide wireless assistance is dynamically adjusted to
move to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service,
mitigate wireless access load of the access device that requires assistance, enhance
network performance, and improve a wireless access service provided by a wireless
network for a user.

[0325] Referring to FIG. 7, FIG. 7 is a flowchart of a fourth implementation
manner of a wireless assistance method according to this application. This

implementation manner is described from a perspective of a network node, where the
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network node may be user equipment, an access device, or a control device. This
implementation manner includes the following steps:

[0326] S701. Obtain network status information, where the network status
information is specifically one or a combination of the following: a user quantity,
requested bandwidth, data traffic, or a service requirement. The network status
information further includes assistance status information, where the assistance status
information is one or a combination of a location parameter, a time parameter, or an
event identifier of a mobile access point that is performing wireless assistance.

[0327] A network node obtains network status information, where the network
status information is specifically one or a combination of the following: a user
quantity, requested bandwidth, data traffic, or a service requirement. The network
node is user equipment, an access device, or a control device.

[0328] For example, when the network node is user equipment, a user transmits,
by using the user equipment, wireless access request information to an access device
in an area in which the user equipment is located, so as to obtain a wireless access
service provided by the access device. The user equipment collects wireless service
requirement information at an interval of a first preset time. The user equipment is
generally a mobile terminal, and may be a mobile phone, or may be a notebook
computer.

10329] When the network node is an access device, the access device collects
information about a user quantity, requested bandwidth, data traffic, and whether a
user service requirement can be met in time in the access device. The access device
may be a fixed wireless access point, or may be a mobile access point.

[0330] When the network node is a control device, the control device collects
information about a user quantity, requested bandwidth, data traffic, and whether a
user service requirement can be met in time in a plurality of access devices in an
access network.

[0331] The network node determines, according to the network status information,
whether an access device that requires the mobile access point to provide wireless
assistance exists in the network. Wireless assistance means that a wireless traffic
offload service is provided in a wircless manner for an access device that requires
assistance.

[0332]  For example, the network node determines, according to the network status

information, whether an access device that requires the mobile access point to provide
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wireless assistance exists in the network. A quantity of mobile access points in the
network may be one or may be at least two.

[0333] For example, when the network node is user equipment, the user
equipment determines, according to the collected wireless service requirement
information, information about whether a wireless service requirement can be met
properly, and therefore determines whether the accessed access device requires
assistance, and further determines whether an access device that requires the mobile
access point to provide wireless assistance exists in the network.

[0334] When the network node is an access device, the access device determines,
according to the information about the user quantity, the requested bandwidth, the
data traffic, and whether the user service requirement can be met in time, whether the
access device itself can meet a user requirement within coverage, and further
determines whether an access device that requires the mobile access point to provide
wireless assistance exists in the network.

[0335] When the network node is a control device, the control device determines,
according to the information about the user quantity, the requested bandwidth, the
data traffic, and whether the user service requirement can be met in time, whether
each access device can meet a user requirement within coverage, and further
determines whether an access device that requires the mobile access point to provide
wireless assistance exists in the network,

[0336] When the network node determines that an access device that requires the
mobile access point to provide wireless assistance exists in the network, the network
node determines the mobile access point that needs to perform wireless assistance.
[0337] S702. Transmit assistance request information to at least one mobile access
point, where the assistance request information includes information about a location
at which wireless assistance is required.

[0338] When the network node determines that the access device that requires the
mobile access point to provide wireless assistance exists in the network, the network
node transmits assistance request information to the at least one mobile access point,
where the assistance request information includes information about a location at
which wireless assistance is required, so that the mobile access point can determine,
according to the information about the location at which wireless assistance is
required, whether the mobile access point can move to the location at which wireless

assistance is required.
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[0339] It may be understood that, in this implementation manner, when the
network node determines that the access device that requires the mobile access point
to provide wireless assistance exists in the network, the network node transmits, in
broadcast mode, the assistance request information to all mobile access points in the
network. In other implementation manners, the network node may also select any one
of a unicast mode, a multicast mode, or a broadcast mode according to a specific
situation to transmit the assistance request information to the mobile access point. For
example, when the network node does not know the quantity of mobile access points
in the network, the network node uses the broadcast mode to transmit the assistance
request information to all mobile access points in the network; when the network node
obtains the quantity of mobile access points in the network, the network node uses
different modes according to the quantity of mobile access points to transmit the
assistance request information to the mobile access points, so as to save transmission
resources. For example, when the network node obtains that there is only one or two
mobile access points in the network, the network node transmits the assistance request
information to the mobile access points in unicast mode. When the network node
obtains that there are three mobile access points in the network, the network node
transmits the assistance request information to the mobile access points in multicast
mode. When the network node obtains that there are at least four mobile access points
in the network, the network node transmits the assistance request information to the
mobile access points in broadcast mode. The network node may query the quantity of
mobile access points in the network by broadcast, or may determine the quantity of
mobile access points according to information transmitted by the mobile access points
in advance, where the specific method is not limited.

[0340] It may be understood that, the assistance request information further
includes one or a combination of the following: a device capability parameter, a time
parameter, an effectiveness parameter, or a device name.

[0341] The device capability parameter is used to indicate a capability
requirement (for example, hardware configurations supported by the network node
such as an access mode, access bandwidth, a backhaul mode, a backhaul rate, a
battery standby time, and a chip processing speed, and supported software
configurations such as functions) that the mobile access point that provides wireless
assistance needs to meet. Only a mobile access point that meets the device capability

parameter is qualified to provide wireless assistance for an access device that
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transmits assistance request information.

[0342] The time parameter is used to indicate a start time and an end time at
which wireless assistance needs to be provided for the access device, where a
difference between the end time and the start time is a valid time, so that the mobile
access point can estimate, according to the time parameter, a response time required
for arriving at the location at which wireless assistance needs to be provided, and a
valid time within which wireless assistance needs to be provided, and therefore can
determine, according to the response time, whether the mobile access point can move,
within the valid time within which wireless assistance needs to be provided, to the
location at which wireless assistance can be provided for the access device that
requires assistance. When the response time is longer than the valid time, the mobile
access point does not provide wireless assistance.

[0343]  The effectiveness parameter is a priority parameter or an assistance
effectiveness parameter. The priority parameter is used to indicate a priority of an
assistance request, so that the mobile access point can determine, according to the
priority of the assistance request, a sequence of responding to the assistance request
corresponding to the priority. The assistance effectiveness parameter is used to
indicate an assistance effectiveness indicator of the assistance request. The assistance
effectiveness indicator is a parameter for measuring network performance enhanced
by the mobile access point, for example, a largest capacity, a moving speed, and a
delay of the mobile access point. The mobile access point can further determine the
assistance effectiveness indicator of the assistance request according to the assistance
effectiveness indicator. Wireless assistance is provided only when the mobile access
point determines that the assistance effectiveness indicator of the assistance request is
higher than an assistance effectiveness indicator of a currently provided wireless
access service.

[0344] The device name is a network identifier or a service set identifier. The
network identifier is used to indicate a network identifier that should be used when the
mobile access point that provides wireless assistance for the access device provides a
wireless service, for example, a wiFi network; the service set identifier is used to
indicate a service set identifier that should be used when the mobile access point that
provides wireless assistance for the access device provides a wireless service for the
access device, for example, CMCC.

[0345] The quantity of mobile access points in the network may be one or may be
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at least two.

[0346] S703. Receive assistance response information transmitted by the at least
one mobile access point, where the assistance response information includes a mobile
access point identifier, where the mobile access point identifier represents a mobile
access point that can perform wireless assistance.

[0347]  The network node receives assistance response information transmitted by
the at least one mobile access point, where the assistance response information
includes a mobile access point identifier, where the mobile access point identifier
represents a mobile access point that can perform wireless assistance.

[0348] For example, when the at least one mobile access point receives the
assistance request information, determines, according to parameters such as the
information about the location at which wireless assistance is required, a current
moving speed, and a moving path, that the mobile access point can move to the
location at which wireless assistance is required, to provide wireless assistance for the
access device that requires assistance, and transmits the assistance response
information to the network node, the network node receives the assistance response
information transmitted by the at least one mobile access point, determines, according
to a message identifier in the assistance response information, that a mobile access
point can provide wireless assistance, and identifies, according to the mobile access
point identifier in the assistance response information, the mobile access point that
can provide wireless assistance.

[0349] It may be understood that, the assistance response information received by
the network node further includes one or a combination of the following: a device
capability parameter, an operating status parameter, a time parameter, an effectiveness
parameter, or an assistance request information sequence number.

[0350] For example, the assistance response information that is transmitted by the
mobile access point that can provide wireless assistance and received by the network
node further includes one or a combination of the following: a device capability
parameter, an operating status parameter, a time parameter, an effectiveness parameter,
or an assistance request information sequence number, so that the network node can
determine, according to the received assistance response information, from the at least
one mobile access point that can provide wireless assistance, the mobile access point
that needs to perform wireless assistance. An operating status includes being idle,

moving to the location at which wireless assistance needs to be provided, and
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providing a wireless traffic offload service; the effectiveness parameter is a priority
parameter or an assistance effectiveness parameter.

[0351] The device capability parameter is used to indicate a capability of the
mobile access point (for example, hardware configurations supported by the mobile
access point such as an access mode, access bandwidth, a backhaul mode, a backhaul
rate, a battery standby time, and a chip processing speed, and supported software
configurations such as functions), so that the network node can select, according to
the device capability parameter, from the mobile access points that can provide
wireless assistance, a mobile access point that can better meet the capability
requirement of the access device that requires assistance, to provide wireless
assistance.

[0352] The operating status parameter is used to indicate a current operating
status of the mobile access point, so that the network node can preferentially select,
according to the current operating status of the mobile access point, a mobile access
point that is in an idle state, to provide wireless assistance.

[0353] The time parameter is used to indicate the time required by the mobile
access point to arrive at the location at which wireless assistance needs to be provided,
to provide a wireless traffic offload service, so that the network node can compare the
time parameter with the valid time within which wireless assistance needs to be
provided for the access device, so as to select, from the mobile access points that can
provide wireless assistance, a mobile access point that can more quickly arrive at the
location at which wireless assistance needs to be provided, to provide wireless
assistance.

[0354] When the effectiveness parameter is a priority parameter, the network node
can identify, according to the priority parameter, a priority of wireless assistance
currently provided by the mobile access point, or identify a difference between a
priority of wireless assistance currently provided by the mobile access point and a
priority indicated in the assistance request information, and therefore can select, from
the mobile access points that can provide wireless assistance, a mobile access point
that can preferentially respond to the assistance request information, to provide
wireless assistance.

[0355] When the effectiveness parameter is an assistance effectiveness parameter,
the network node can identify, according to the assistance effectiveness parameter, an

assistance effectiveness indicator of wireless assistance currently provided by the
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mobile access point, or identify a difference between an assistance effectiveness
indicator of wireless assistance currently provided by the mobile access point and an
assistance effectiveness indicator indicated in the assistance request information. The
assistance effectiveness indicator is a parameter for measuring network performance
enhanced by the mobile access point, for example, a largest capacity, a moving speed,
and a delay of the mobile access point, and therefore can select, from the mobile
access points that can provide wireless assistance, a mobile access point that has
highest assistance effectiveness to provide wireless assistance.

[0356] The assistance request information sequence number is used to indicate a
priority of an assistance request corresponding to the assistance response information,
so that the network node can further identify, according to the assistance request
information sequence number, the priority of the assistance request corresponding to
the assistance response information, and therefore can select a mobile access point
with a high priority to provide wireless assistance.

[0357] S704. Determine, according to the assistance response information, from
the at least one mobile access point, a mobile access point that needs to perform
wireless assistance.

[0358] The network node determines, according to the assistance response
information, from the at least one mobile access point, the mobile access point that
needs to perform wireless assistance. For example, when the network node receives
the assistance response information, the network node determines, according to the
message identifier in the assistance response information, that a mobile access point
can provide wireless assistance, and identifies, according to the mobile access point
identifier in the assistance response information, the mobile access point that can
provide wireless assistance. The network node determines, according to parameters in
the assistance response information transmitted by each mobile access point, from the
at least one mobile access point, a mobile access point that needs to perform wireless
assistance.

[0359] A quantity of mobile access points that need to perform wireless assistance
is decided according to a specific situation of network status information. For
example, the quantity is decided according to a user quantity, requested bandwidth,
data traffic, or a service requirement.

[0360] The network node determines, from the at least one mobile access point

that can provide wireless assistance, the mobile access point that needs to perform
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wireless assistance. A followed principle may be: preferentially selecting a mobile
access paint currently in an idle state to provide wireless assistance, and when there
are multiple mobile access points currently in idle states, selecting, according to the
capability parameter of each mobile access point, the priority parameter or assistance
effectiveness parameter of the currently provided service, and the priority parameter
or assistance effectiveness parameter of the wireless assistance, a mobile access point
that provides wireless assistance and can better meet the capability requirement of the
access device requiring assistance and can more quickly arrive at the location at
which wireless assistance needs to be provided, to provide wireless assistance. In
other implementation manners, other selection principles may be followed, which is
decided according to an actual situation.

[0361] For example, the network node identifies the capability of the mobile
access point according to the device capability parameter in the assistance response
information, and selects, from the mobile access points that can provide wireless
assistance, a mobile access point that can better meet the capability requirement of the
access device that requires assistance, to provide wireless assistance.

[0362] The network node identifies the current operating status of the mobile
access point according to the operating status parameter in the assistance response
information, and preferentially selects a mobile access point that is in an idle state, to
provide wireless assistance.

[0363] The network node identifies, according to the time parameter in the
assistance response information, the time required by the mobile access point to arrive
at the location at which wireless assistance needs to be provided, to provide a wireless
traffic offload service, compares the time parameter with the valid time within which
wireless assistance needs to be provided for the access device, and selects, from the
mobile access points that can provide wireless assistance, a mobile access point that
can more quickly arrive at the location at which wireless assistance needs to be
provided, to provide wireless assistance.

[0364]  The network node identifies, according to the effectiveness parameter in
the assistance response information, the priority of wireless assistance currently
provided by the mobile access point, or identifies the difference between the priority
of wireless assistance currently provided by the mobile access point and the priority
indicated in the assistance request information, and selects, from the mobile access

points that can provide wireless assistance, a mobile access point that can
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preferentially respond to the assistance request information, to provide wireless
assistance.

[0365] The network node identifies, according to the effectiveness parameter in
the assistance response information, the assistance effectiveness indicator of wireless
assistance currently provided by the mobile access point, or identifies the difference
between the assistance effectiveness indicator of wireless assistance currently
provided by the mobile access point and the assistance effectiveness indicator
indicated in the assistance request information, and selects, from the mobile access
points that can provide wireless assistance, the mobile access point that has highest
assistance effectiveness to provide wireless assistance.

[0366] The network node identifies, according to the assistance request
information sequence number in the assistance response information, the priority of
the assistance request corresponding to the assistance response information, and
selects a mobile access point with a high priority to provide wireless assistance.
[0367] S705. Transmit assistance command information to the mobile access
point, where the assistance command information is information for instructing the
mobile access point to perform wireless assistance.

[0368] After the network node determines that the mobile access point that needs
to perform wireless assistance provides wireless assistance for the access device that
requires assistance, the network node transmits the assistance command information
to the determined mobile access point, so that the mobile access point can obtain,
according to the received assistance command information, the location of the access
device that requires assistance, and move to the target location. The assistance
command information is information for instructing the mobile access point to
perform wireless assistance.

[0369] It may be understood that, the assistance command information further
includes one or a combination of the following: a mobile access point identifier, a
device name, or an assistance request information sequence number.

[0370] The mobile access point identifier is used to indicate the mobile access
point that needs to perform wireless assistance, so that the selected mobile access
point can determine, according to the mobile access point identifier in the assistance
command information, whether the mobile access point is the selected mobile access
point, and when a determining result is yes, move to the location at which wireless

assistance can be provided for the access device that requires assistance, to provide a
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wireless traffic offload service, or otherwise, consider that incorrect assistance
command information is received and perform no processing.

[0371] The device name is used to indicate a device name that should be used by
the mobile access point that needs to perform wireless assistance, when the mobile
access point provides a wireless service. Therefore, the device name used when the
mobile access point provides the wireless service keeps consistent with a device name
used by the access device that requires assistance, and a wireless traffic offload
service can be provided for the access device. When the device name is a network
identifier, the selected mobile access point can identify, according to the network
identifier in the assistance command information, a network identifier (for example, a
wiFi network) that should be used when the mobile access point provides a wireless
service. Therefore, the network identifier used when the mobile access point provides
the wireless service keeps consistent with a network identifier used by the access
device that requires assistance, and a wireless traffic offload service can be provided
for the access device.

[0372] When the device name is a service set identifier, the selected mobile access
point can determine, according to the service set identifier, a service set identifier (for
example, CMCC) that should be used when the mobile access point provides a
wireless service. Therefore, the service set identifier used when the mobile access
point provides the wireless service keeps consistent with a service set identifier used
by the access device that requires assistance, and a wireless traffic offload service can
be provided for the access device.

10373] The assistance request information sequence number is used to indicate the
priority of the assistance request corresponding to the assistance response information,
so that the network node can identify, according to the assistance request information
sequence number in the assistance command information, the priority of the
assistance request corresponding to the assistance response information. Therefore,
the mobile access point can preferentially respond to an assistance request with a high
priority according to priorities of assistance requests.

[0374] S706. Control, according to assistance status information, the mobile
access point that is performing wireless assistance.

[0375] When the mobile access point moves to the target location according to the
assistance command information, and transmits the assistance status information to

the network node, the network node obtains the assistance status information in the
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network status information, and controls, according to the assistance status
information, the mobile access point that is performing wireless assistance. The
assistance status information is one or a combination of a location parameter, a time
parameter, or an event identifier of the mobile access point that is moving to the
location of the access device that requires assistance.

[0376]  The location parameter is used to indicate a current location of the mobile
access point, so that the network node can determine, according to the location
parameter in the assistance status information, the current location of the mobile
access point or a difference from a location in an assistance status report that is
transmitted previously, and therefore can determine, according to the location
parameter, a remaining time required by the mobile access point to arrive at the target
location to provide an assistance service.

[0377] The time parameter is used to indicate the remaining time required by the
mobile access point to arrive at the target location to provide an assistance service, so
that the network node can determine, according to the time parameter in the assistance
status information, the remaining time required by the mobile access point to arrive at
the target location to provide the assistance service.

[0378] The event identifier is used to indicate an event that occurs when the
mobile access point moves to the target location, for example, an event such as
blocking of moving, changing of a moving path, or detection of a radio signal of the
device that requires assistance, so that the network node can determine, according to
the event identifier in the assistance status information, the event that occurs during
moving of the mobile access point to the target location, and therefore can determine,
according to the event that occurs, the remaining time required by the mobile access
point to arrive at the target location to provide the assistance service.

[0379] The network node identifies, according to a message identifier in the
assistance status information, that the mobile access point has transmitted the
assistance status information, and estimates, according to the assistance status
information, the remaining time required by the mobile access point to arrive at the
location at which wireless assistance needs to be provided.

[0380] The network node determines, according to the location parameter in the
assistance status information, the current location of the mobile access point or the
difference from the location in the assistance status report transmitted previously, and

therefore determines, according to the location parameter, the remaining time required
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by the mobile access point to arrive at the target location to provide the assistance
service.,

[0381] The network node determines, according to the time parameter in the
assistance status information, the remaining time required by the mobile access point
to arrive at the target location to provide the assistance service.

[0382] The network node determines, according to the event identifier in the
assistance status information, the event (for example, an event such as blocking of
moving, changing of a moving path, or detection of a radio signal of the device that
requires assistance) that occurs during moving of the mobile access point to the target
location, and therefore determines, according to the event that occurs, the remaining
time required by the mobile access point to arrive at the target location to provide the
assistance service.

[6383]  After the network node estimates, according to the assistance status
information, the remaining time required by the mobile access point to arrive at the
location at which wireless assistance needs to be provided, the network node
compares the estimated time with the valid time within which wireless assistance
needs to be provided for the access device.

[0384] When the remaining time estimated by the network node is in the valid
time within which wireless assistance needs to be provided, the network node
determines that the mobile access point can arrive, as expected, at the location at
which wireless assistance needs to be provided. The network node allows the mobile
access point to continue to move to the target location, until the mobile access point
moves to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service in a
wireless manner for the access device that requires assistance.

[0385] When there is only one mobile access point in the network, and when the
remaining time estimated by the network node is not in the valid time within which
wireless assistance needs to be provided, the network node determines that the mobile
access point cannot arrive, as expected, at the location at which wireless assistance
needs to be provided, and abandons the wireless assistance request.

[0386] When there are at least two mobile access points in the network, and when
the remaining time estimated by the network node is not in the valid time within
which wireless assistance needs to be provided, the network node determines that the

mobile access point cannot arrive, as expected, at the location at which wireless
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assistance needs to be provided, and abandons the wireless assistance request, then
redetermines, from mobile access points that can provide wireless assistance, a mobile
access point that needs to perform wireless assistance to provide wireless assistance,
and therefore dynamically adjusts the mobile access point that can provide wireless
assistance, to provide wireless assistance.

[0387] In the foregoing solution, a network node obtains network status
information, determines, according to the network status information, a mobile access
point that needs to perform wireless assistance, and transmits assistance command
information to the mobile access point that needs to perform wireless assistance, so
that the mobile node moves, according to the assistance command information, to a
location at which wireless assistance can be provided for an access device that
requires assistance. Therefore, according to the network status information, the
mobile access point that can provide wireless assistance is dynamically adjusted to
move to the location at which wireless assistance can be provided for the access
device that requires assistance, so as to provide a wireless traffic offload service,
mitigate wireless access load of the access device that requires assistance, enhance
network performance, and improve a wireless access service provided by a wireless
network for a user.

[0388] When at least two mobile access points in the network can provide
wireless assistance for the access device that requires assistance, the network node
may further select a most suitable mobile access point from the mobile access points
to provide wircless assistance.

[0389] A time required by the mobile access point to arrive at the location at
which wireless assistance needs to be provided can be estimated more accurately
according to an assistance status report transmitted by the mobile access point, and
therefore, the mobile access point that can provide wireless assistance is dynamically
adjusted to provide wireless assistance.

[0390] Referring to FIG. §, FIG. 8 is a flowchart of a fifth implementation manner
of a wireless assistance method according to this application. This implementation
manner is described from a perspective of a mobile access point. This implementation
manner includes the following steps:

[0391] S801. Receive assistance command information transmitted by a network
node.

[0392] A mobile access point receives assistance command information
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transmitted by a network node. The mobile access point is an access point that can
move. The network node is user equipment, an access device, or a control device.
Wireless assistance means that a wireless traffic offload service is provided for an
access device that requires assistance.

[0393] For example, when the network node determines a mobile access point that
needs to perform wireless assistance, and transmits an assistance command to the
mobile access point in a network, the mobile access point receives assistance
command information transmitted by the network node. The assistance command
information is information for instructing the mobile access point to perform wireless
assistance, and the assistance command information includes at least a message
identifier and a location identifier, where the location identifier is a device identifier
or a location parameter. The message identifier is used to indicate that the information
is assistance command information, so that the mobile access point can determine,
according to the message identifier, that the access device that requires the mobile
access point to provide wireless assistance exists in the network. The location
identifier is used to indicate a location of the access device that requires the mobile
access point to provide wireless assistance, so that the mobile access point can
identify, according to the location identifier, the location of the access device that
requires the mobile access point to provide wireless assistance.

[0394] A quantity of mobile access points in the network may be one or may be at
least two.

[0395] S802. Perform wireless assistance according to the assistance command
information.

[0396] The mobile access point performs wireless assistance according to the
assistance command information. For example, after receiving the assistance
command information, the mobile access point determines, according to the message
identifier in the assistance command information, that the network node allows the
mobile access point to provide wireless assistance, and identifies, according to the
location identifier in the assistance command information, the location of the access
device that requires the mobile access point to provide wireless assistance. The
location identifier is a device identifier or a location parameter. When the location
identifier is a device identifier, the access device that requires assistance is identified
according to the device identifier, so that the location of the access device is found.

When the location identifier is a location parameter, a target location at which the
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mobile access point needs to provide wireless assistance is identified according to the
location parameter.

[0397] A method for obtaining the location of the access device by the mobile
access point may be obtaining the location by querying a locally stored table of
mappings between device identifiers and locations. When the device identifier is not
stored locally, information may also be transmitted to a node (for example, an access
controller or a server) that provides a location query service in the network, so that
location information corresponding to the device identifier is queried; in addition, the
device identifier and the location information corresponding to the device identifier
are stored in the local table of mappings between device identifiers and locations, so
that the mobile access point can perform a query locally.

[0398] After the mobile access point obtains the location of the access device that
requires assistance, the mobile access point moves to the target location, and moves to
the location at which wireless assistance can be provided for the access device that
requires assistance. Therefore, a wireless traffic offload service is provided in a
wireless manner for the access device that requires assistance.

[0399] In the foregoing solution, a mobile access point receives a wireless
assistance command transmitted by a network node, and moves, according to the
wireless assistance command, to a location at which wireless assistance can be
provided for an access device that requires assistance. Therefore, according to a
wireless access service requirement of a user, the mobile access point that can provide
wireless assistance is dynamically adjusted to move to the location at which wireless
assistance can be provided for the access device that requires assistance, so as to
provide a wireless traffic offload service, mitigate wireless access load of the access
device that requires assistance, enhance network performance, and improve a wireless
access service provided by a wireless network for the user.

[0400] Referring to FIG. 9, FIG. 9 is a flowchart of a sixth implementation manner
of a wireless assistance method according to this application. This implementation
manner is described from a perspective of a mobile access point. This implementation
manner includes the following steps:

[0401] S901. Receive assistance command information transmitted by a network
node.

[0402] A mobile access point receives assistance command information

transmitted by a network node. The mobile access point is an access point that can
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move. The network node is user equipment, an access device, or a control device.
Wireless assistance means that a wireless traffic offload service is provided for an
access device that requires assistance.

[0403] For example, when the network node determines a mobile access point that
needs to perform wireless assistance, and transmits an assistance command to the
mobile access point in a network, the mobile access point receives assistance
command information transmitted by the network node. The assistance command
information is information for instructing the mobile access point to perform wireless
assistance, and the assistance command information includes at least a message
identifier and a location identifier, where the location identifier is a device identifier
or a location parameter. The message identifier is used to indicate that the information
is assistance command information, so that the mobile access point can determine,
according to the message identifier, that the access device that requires the mobile
access point to provide wireless assistance exists in the network. The location
identifier is used to indicate a location of the access device that requires the mobile
access point to provide wireless assistance, so that the mobile access point can
identify, according to the location identifier, the location of the access device that
requires the mobile access point to provide wireless assistance.

[0404] A quantity of mobile access points in the network may be one or may be at
least two.

[0405] $902. Perform wireless assistance according to the assistance command
information.

[0406] The mobile access point performs wireless assistance according to the
assistance request information.

[0407] For example, after receiving the assistance command information, the
mobile access point determines, according to the message identifier in the assistance
command information, that the network node allows the mobile access point to
provide wireless assistance, and identifies, according to the location identifier in the
assistance command information, the location of the access device that requires the
mobile access point to provide wireless assistance. The location identifier is a device
identifier or a location parameter. When the location identifier is a device identifier,
the access device that requires assistance is identified according to the device
identifier, so that the location of the access device is found. When the location

identifier is a location parameter, a target location at which the mobile access point
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needs to provide wireless assistance is identified according to the location parameter.
[0408] A method for obtaining the location of the access device by the mobile
access point may be obtaining the location by querying a locally stored table of
mappings between device identifiers and locations. When the device identifier is not
stored locally, information may also be transmitted to a node (for example, an access
controller or a server) that provides a location query service in the network, so that
location information corresponding to the device identifier is queried; in addition, the
device identifier and the location information corresponding to the device identifier
are stored in the local table of mappings between device identifiers and locations, so
that the mobile access point can perform a query locally.

[0409] After the mobile access point obtains the location of the access device that
requires assistance, the mobile access point moves to the target location, and moves to
the location at which wireless assistance can be provided for the access device that
requires assistance. Therefore, a wireless traffic offload service is provided in a
wireless manner for the access device that requires assistance.

[0410] S903. Transmit assistance status information to the network node, where
the assistance status information includes one or a combination of a location
parameter, a time parameter, or an event identifier.

[0411] When the mobile access point moves to the target location according to the
assistance command information, the mobile access point transmits assistance status
information to the network node, so that after the network node obtains the assistance
status information in network status information, the network node can identify,
according to a message identifier in the assistance status information, that the mobile
access point has transmitted the assistance status information, and can estimate,
according to the assistance status information, a remaining time required by the
mobile access point to arrive at the location at which wireless assistance needs to be
provided, and control, according to the required remaining time, the mobile access
point to perform wireless assistance. The assistance status information is one or a
combination of a location parameter, a time parameter, or an event identifier of the
mobile access point that is performing wireless assistance.

[0412]  The location parameter is used to indicate a current location of the mobile
access point that is moving to the location of the access device that requires assistance,
so that when the network node obtains the assistance status information in the

network status information, the network node can determine, according to the location
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parameter in the assistance status information, the current location of the mobile
access point or a difference from a location in an assistance status report that is
transmitted previously, and therefore can determine, according to the location
parameter, the remaining time required by the mobile access point to arrive at the
target location to provide an assistance service.

[0413]  The time parameter is used to indicate the remaining time required by the
mobile access point to arrive at the target location to provide an assistance service, so
that when the network node obtains the assistance status information in the network
status information, the network node can determine, according to the time parameter
in the assistance status information, the remaining time required by the mobile access
point to arrive at the target location to provide the assistance service.

[0414] The event identifier is used to indicate an event that occurs when the
mobile access point moves to the target location, for example, an event such as
blocking of moving, changing of a moving path, or detection of a radio signal of the
device that requires assistance, so that when the network node obtains the assistance
status information in the network status information, the network node can determine,
according to the event identifier in the assistance status information, the event that
occurs during moving of the mobile access point to the target location, and therefore
can determine, according to the event that occurs, the remaining time required by the
mobile access point to arrive at the target location to provide the assistance service.
[0415] In the foregoing solution, a mobile access point receives a wireless
assistance command transmitted by a network node, and moves, according to the
wireless assistance command, to a location at which wireless assistance can be
provided for an access device that requires assistance. Therefore, according to a
wireless access service requirement of a user, the mobile access point that can provide
wireless assistance is dynamically adjusted to move to the location at which wireless
assistance can be provided for the access device that requires assistance, so as to
provide a wireless traffic offload service, mitigate wireless access load of the access
device that requires assistance, enhance network performance, and improve a wireless
access service provided by a wireless network for the user.

[0416] The mobile access point transmits assistance status information to the
network node when moving to the target location, so that the network node can
estimate more accurately, according to an assistance status report transmitted by the

mobile access point, a time required by the mobile access point to arrive at the
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location at which wireless assistance needs to be provided. Therefore, the mobile
access point that can provide wireless assistance is dynamically adjusted to provide
wireless assistance.

[0417] In the foregoing solution, a mobile access point receives a wireless
assistance command transmitted by a network node, and moves, according to the
wireless assistance command, to a location at which wireless assistance can be
provided for an access device that requires assistance. Therefore, according to a
wireless access service requirement of a user, the mobile access point that can provide
wireless assistance is dynamically adjusted to move to the location at which wireless
assistance can be provided for the access device that requires assistance, so as to
provide a wireless traffic offload service, mitigate wireless access load of the access
device that requires assistance, enhance network performance, and improve a wireless
access service provided by a wireless network for the user.

[0418] The mobile access point transmits assistance status information to the
network node when moving to the target location, so that the network node can
estimate more accurately, according to an assistance status report transmitted by the
mobile access point, a time required by the mobile access point to arrive at the
location at which wireless assistance needs to be provided. Therefore, the mobile
access point that can provide wireless assistance is dynamically adjusted to provide
wireless assistance.

[0419] Referring to FIG. 10, FIG. 10 is a flowchart of a seventh implementation
manner of a wireless assistance method according to this application. This
implementation manner is described from a perspective of a mobile access point. This
implementation manner inciudes the following steps:

[0420] S1001. Receive assistance request information transmitted by the network
node, where the assistance request information includes information about a location
at which wireless assistance is required.

[0421] A mobile access point receives assistance request information transmitted
by a network node, where the assistance request information includes information
about a location at which wireless assistance is required. For example, when the
network node determines a mobile access point that needs to perform wireless
assistance, and transmits assistance request information to at least one mobile access
point, the mobile access point receives the assistance request information transmitted

by the network node. The assistance request information includes the information
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about the location at which wireless assistance is required.

[0422] It may be understood that, the assistance request information further
includes one or a combination of the following: a device capability parameter, a time
parameter, an effectiveness parameter, or a device name. For example, the assistance
request information transmitted by the network node further includes one or a
combination of the following: a device capability parameter, a time parameter, an
effectiveness parameter, or a device name.

[0423]  The device capability parameter is used to indicate a capability
requirement (for example, hardware configurations supported by the network node
such as an access mode, access bandwidth, a backhaul mode, a backhaul rate, a
battery standby time, and a chip processing speed, and supported software
configurations such as functions) that the mobile access point that provides wireless
assistance needs to meet. Only a mobile access point that meets the device capability
parameter is qualified to provide wireless assistance for an access device that
transmits assistance request information.

[0424] The time parameter is used to indicate a start time and an end time at
which wireless assistance needs to be provided for the access device, where a
difference between the end time and the start time is a valid time, so that the mobile
access point can estimate, according to the time parameter, a response time required
for arriving at the location at which wireless assistance needs to be provided, and a
valid time within which wireless assistance needs to be provided, and therefore can
determine, according to the response time, whether the mobile access point can move,
within the valid time within which wireless assistance needs to be provided, to the
location at which wireless assistance can be provided for the access device that
requires assistance. When the response time is longer than the valid time, the mobile
access point does not provide wireless assistance.

[0425] The effectiveness parameter is a priority parameter or an assistance
effectiveness parameter. The priority parameter is used to indicate a priority of an
assistance request, so that the mobile access point can determine, according to the
priority of the assistance request, a sequence of responding to the assistance request
corresponding to the priority. The assistance effectiveness parameter is used to
indicate an assistance effectiveness indicator of the assistance request. The assistance
effectiveness indicator is a parameter for measuring network performance enhanced

by the mobile access point, for example, a largest capacity, a moving speed, and a
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delay of the mobile access point. The mobile access point can further determine the
assistance effectiveness indicator of the assistance request according to the assistance
cffectivencss indicator. Wireless assistance is provided only when the mobile access
point determines that the assistance effectiveness indicator of the assistance request is
higher than an assistance effectiveness indicator of a currently provided wireless
access service.

[0426] The device name is a network identifier or a service set identifier. The
network identifier is used to indicate a network identifier that should be used when the
mobile access point that provides wireless assistance for the access device provides a
wireless service, for example, a wiFi network; the service set identifier is used to
indicate a service set identifier that should be used when the mobile access point that
provides wireless assistance for the access device provides a wireless service for the
access device, for example, CMCC.

[0427] S1002. When determining, according to the assistance request information,
that wireless assistance can be performed, transmit assistance response information to
the network node, where the assistance response information includes a mobile access
point identifier.

[0428] The mobile access point determines, according to the assistance request
information, whether wireless assistance can be performed. When the mobile access
point determines that wireless assistance can be performed, the mobile access point
transmits assistance response information to the network node, where the assistance
response information includes a mobile access point identifier. For example, when the
mobile access point receives the assistance request information, the mobile access
point determines, according to a message identifier in the assistance request
information, whether the access device that requires the mobile access point to
provide wireless assistance exists in the network, identifies, according to a location
parameter in the assistance request information, a device identifier of the access
device that requires the mobile access point to provide wireless assistance, and
determines a location of the access device according to the device identifier of the
access device.

[0429] After the mobile access point determines the location of the access device
that needs to be provided with wireless assistance, the mobile access point determines,
according to parameters such as the location of the access device that needs to be

provided with wireless assistance, a current moving speed, and a moving path,
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whether the mobile access point can move, within the valid time within which
wireless assistance needs to be provided, to the location at which wireless assistance
can be provided for the access device that requires assistance, to perform wireless
assistance.

[0430] It may be understood that, the mobile access point may further determine,
according to the device capability parameter in the assistance request information,
whether the mobile access point meets the capability requirement required for
providing wireless assistance for the access device that requires assistance. When the
mobile access point determines that the mobile access point meets the device
capability parameter, the mobile access point is qualified to provide wireless
assistance for the access device that transmits the assistance request information.
[0431] The mobile access point may further estimate, according to the time
parameter in the assistance request information, the response time required for
arriving at the location at which wireless assistance needs to be provided, and the
valid time within which wireless assistance needs to be provided, and determine,
according to the response time, whether the mobile access point can move, within the
valid time within which wireless assistance needs to be provided, to the location at
which wireless assistance can be provided for the access device that requires
assistance. When the response time is longer than the valid time, the mobile access
point does not provide wireless assistance.

[0432] The mobile access point may further identify, according to the priority
parameter in the assistance request information, the priority corresponding to the
assistance request, and determine, according to the priority corresponding to the
assistance request, the sequence of responding to the assistance request corresponding
to the priority. The mobile access point may further identify, according to the
assistance effectiveness parameter in the assistance request information, the assistance
effectiveness parameter of the assistance request, determine the assistance
effectiveness indicator of the assistance request according to the assistance
effectiveness indicator, and provide wireless assistance only when the mobile access
point determines that the assistance effectiveness indicator of the assistance request is
higher than the assistance effectiveness indicator of the currently provided wireless
access service.

[0433]  The mobile access point may further identify, according to the device

name in the assistance request information, the network identifier (for example, a wiFi
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network) or the service set identifier (for example, CMCC) that should be used when
the mobile access point that provides wireless assistance for the access device
provides the wireless service.

[0434] When the mobile access point determines that the mobile access point can
move, within the valid time within which wireless assistance needs to be provided, to
the location at which wireless assistance can be provided for the access device that
requires assistance, to perform wireless assistance, the mobile access point transmits
assistance response information to the network node. The assistance response
information includes at least a mobile access point identifier, so that the network node
can identify, according to the mobile access point identifier in the assistance response
information, the mobile access point that can provide wireless assistance.

[0435] It may be understood that, the assistance response information further
includes one or a combination of the following: a device capability parameter, an
operating status parameter, a time parameter, an cffectiveness parameter, or an
assistance request information sequence number.

[0436] For example, the assistance response information transmitted by the
mobile access point further includes one or a combination of the following: a device
capability parameter, an operating status parameter, a time parameter, an effectiveness
parameter, or an assistance request information sequence number. Therefore, the
network node can determine, according to the received assistance response
information, from the at least one mobile access point that can provide wireless
assistance, the mobile access point that needs to perform wireless assistance. An
operating status includes being idle, moving to the location at which wireless
assistance needs to be provided, and providing a wireless traffic offload service; the
effectiveness parameter is a priority parameter or an assistance effectiveness
parameter.

[0437] The device capability parameter is used to indicate a capability of the
mobile access point (for example, hardware configurations supported by the mobile
access point such as an access mode, access bandwidth, a backhaul mode, a backhaul
rate, a battery standby time, and a chip processing speed, and supported software
configurations such as functions), so that the network node can select, according to
the device capability parameter, from the mobile access points that can provide
wireless assistance, a mobile access point that can better meet the capability

requirement of the access device that requires assistance, to provide wireless
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assistance.

[0438] The operating status parameter is used to indicatc a current operating
status of the mobile access point, so that the network node can preferentially select,
according to the current operating status of the mobile access point, a mobile access
point that is in an idle state, to provide wireless assistance.

[0439] The time parameter is used to indicate the time required by the mobile
access point to arrive at the location at which wireless assistance needs to be provided,
to provide a wircless traffic offload service, so that the network node can compare the
time parameter with the valid time within which wireless assistance needs to be
provided for the access device, so as to select, from the mobile access points that can
provide wireless assistance, a mobile access point that can more quickly arrive at the
location at which wireless assistance needs to be provided, to provide wireless
assistance.

[0440] When the effectiveness parameter is a priority parameter, the network node
can identify, according to the priority parameter, a priority of wireless assistance
currently provided by the mobile access point, or identify a difference between a
priority of wireless assistance currently provided by the mobile access point and a
priority indicated in the assistance request information, and therefore can select, from
the mobile access points that can provide wireless assistance, a mobile access point
that can preferentially respond to the assistance request information, to provide
wireless assistance.

[0441] When the effectiveness parameter is an assistance effectiveness parameter,
the network node can identify, according to the assistance effectiveness parameter, an
assistance effectiveness indicator of wireless assistance currently provided by the
mobile access point, or identify a difference between an assistance effectiveness
indicator of wireless assistance currently provided by the mobile access point and an
assistance effectiveness indicator indicated in the assistance request information. The
assistance effectiveness indicator is a parameter for measuring network performance
enhanced by the mobile access point, for example, a largest capacity, a moving speed,
and a delay of the mobile access point, and therefore can select, from the mobile
access points that can provide wireless assistance, a mobile access point that has
highest assistance effectiveness to provide wireless assistance.

[0442] The assistance request information sequence number is used to indicate a

priority of an assistance request corresponding to the assistance response information,
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so that the network node can further identify, according to the assistance request
information sequence number, the priority of the assistance request corresponding to
the assistance response information, and therefore can select a mobile access point
with a high priority to provide wireless assistance.

[0443] S1003. Receive assistance command information transmitted by the
network node.

[0444] When the network node receives the assistance response information
transmitted by the at least one mobile access point, determines, according to the
assistance response information, from the at least one mobile access point that can
provide wireless assistance, the mobile access point that needs to perform wireless
assistance, and transmits the assistance command information to the mobile access
point, the mobile access point receives the assistance command information
transmitted by the network node.

[0445] S1004. Perform wireless assistance according to the assistance command
information.

10446] The mobile access point moves, according to the assistance command
information, to the location at which wireless assistance can be provided for the
access device that requires assistance. Therefore, a wireless traffic offload service is
provided in a wireless manner for the access device that requires assistance.

[0447] For example, after receiving the assistance command information, the
mobile access point determines, according to a message identifier in the assistance
command information, that the network node allows the mobile access point to
provide wireless assistance, and identifies, according to a location identifier in the
assistance command information, the location of the access device that requires the
mobile access point to provide wireless assistance. The location identifier is a device
identifier or a location parameter. When the location identifier is a device identifier,
the access device that requires assistance is identified according to the device
identifier, so that the location of the access device is found. When the location
identifier is a location parameter, a target location at which the mobile access point
needs to provide wireless assistance is identified according to the location parameter.
[0448] A method for obtaining the location of the access device by the mobile
access point may be obtaining the location by querying a locally stored table of
mappings between device identifiers and locations. When the device identifier is not

stored locally, information may also be transmitted to a node (for example, an access
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controller or a server) that provides a location query service in the network, so that
location information corresponding to the device identifier is queried; in addition, the
device identifier and the location information corresponding to the device identifier
are stored in the local table of mappings between device identifiers and locations, so
that the mobile access point can perform a query locally.

[0449]  After the mobile access point obtains the location of the access device that
requires assistance, the mobile access point moves to the target location, and moves to
the location at which wireless assistance can be provided for the access device that
requires assistance. Therefore, a wireless traffic offload service is provided in a
wireless manner for the access device that requires assistance.

[0450] It may be understood that, the assistance command information further
includes one or a combination of the following: a mobile access point identifier, a
device name, or an assistance request information sequence number. For example,
when the network node determines, according to the assistance response information,
from the at least one mobile access point that can provide wireless assistance, the
mobile access point that needs to perform wireless assistance, and transmits the
assistance command information to the mobile access point, the assistance command
information received by the mobile access point further includes one or a combination
of the following: a mobile access point identifier, a device name, or an assistance
request information sequence number. An operating status includes being idle, moving
to the location at which wireless assistance needs to be provided, and providing a
wireless traffic offload service; the effectiveness parameter is a priority parameter or
an assistance effectiveness parameter. Therefore, the mobile access point performs
wireless assistance according to the assistance command information.

[0451] The mobile access point identifier is used to indicate the mobile access
point that needs to perform wireless assistance. The mobile access point determines,
according to the mobile access point identifier in the assistance command information,
whether the mobile access point is the selected mobile access point, and when a
determining result is yes, controls the mobile access point to move to the location at
which wireless assistance can be provided for the access device that requires
assistance, to provide a wireless traffic offload service, or otherwise, considers that
incorrect assistance command information is received and performs no processing.
[0452] The device name is used to indicate a device name that should be used by

the mobile access point that needs to perform wireless assistance, when the mobile
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access point provides a wireless service. Therefore, the device name used when the
mobile access point provides the wireless service keeps consistent with a device name
used by the access device that requires assistance, and a wireless traffic offload
service can be provided for the access device. When the mobile access point identifies,
according to the assistance command information, that the device name is a network
identifier, the mobile access point identifies, according to the network identifier in the
assistance command information, a network identifier (for example, a wiFi network)
that should be used when the mobile access point provides a wireless service.
Therefore, the network identifier used when the mobile access point provides the
wireless service keeps consistent with a network identifier used by the access device
that requires assistance, and a wireless traffic offload service can be provided for the
access device.

[0453] When the mobile access point identifies, according to the assistance
command information, that the device name is a service set identifier, the mobile
access point identifies, according to the service set identifier in the assistance
command information, a service set identifier (for example, CMCC) that should be
used when the mobile access point provides a wireless service. Therefore, the service
set identifier used when the mobile access point provides the wireless service keeps
consistent with a service set identifier used by the access device that requires
assistance, and a wireless traffic offload service can be provided for the access device.

[0454]  The assistance request information sequence number is used to indicate the
priority of the assistance request corresponding to the assistance response information.
The mobile access point identifies, according to the assistance request information
sequence number in the assistance command information, the priority of the
assistance request corresponding to the assistance response information, and therefore
can preferentially respond to an assistance request with a high priority according to
priorities of assistance requests.

[0455] In the foregoing solution, a mobile access point receives a wireless
assistance command transmitted by a network node, and moves, according to the
wireless assistance command, to a location at which wireless assistance can be
provided for an access device that requires assistance. Therefore, according to a
wireless access service requirement of a user, the mobile access point that can provide
wireless assistance is dynamically adjusted to move to the location at which wireless

assistance can be provided for the access device that requires assistance, so as to

97

CA 2946774 2018-02-02



10

15

20

25

30

provide a wireless traffic offload service, mitigate wireless access load of the access
device that requires assistance, enhance network performance, and improve a wireless
access service provided by a wireless network for the user.

[0456] Referring to FIG. 11, FIG. 11 is a flowchart of an eighth implementation
manner of a wireless assistance method according to this application. This
implementation manner is described from a perspective of a mobile access point. This
implementation manner includes the following steps:

10457] S1101. Receive assistance request information transmitted by the network
node, where the assistance request information includes information about a location
at which wireless assistance is required.

[0458] A mobile access point receives assistance request information transmitted
by a network node, where the assistance request information includes information
about a location at which wireless assistance is required. For example, when the
network node determines a mobile access point that needs to perform wireless
assistance, and transmits assistance request information to at least one mobile access
point, the mobile access point receives the assistance request information transmitted
by the network node. The assistance request information includes the information
about the location at which wireless assistance is required.

[0459] It may be understood that, the assistance request information further
includes one or a combination of the following: a device capability parameter, a time
parameter, an effectiveness parameter, or a device name. For example, the assistance
request information transmitted by the network node further includes one or a
combination of the following: a device capability parameter, a time parameter, an
effectiveness parameter, or a device name.

[0460] The device capability parameter is used to indicate a capability
requirement (for example, hardware configurations supported by the network node
such as an access mode, access bandwidth, a backhaul mode, a backhaul rate, a
battery standby time, and a chip processing speed, and supported software
configurations such as functions) that the mobile access point that provides wireless
assistance needs to meet. Only a mobile access point that meets the device capability
parameter is qualified to provide wireless assistance for an access device that
transmits assistance request information.

[0461]  The time parameter is used to indicate a start time and an end time at

which wireless assistance needs to be provided for the access device, where a
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difference between the end time and the start time is a valid time, so that the mobile
access point can estimate, according to the time parameter, a response time required
for arriving at the location at which wireless assistance needs to be provided, and a
valid time within which wireless assistance needs to be provided, and therefore can
determine, according to the response time, whether the mobile access point can move,
within the valid time within which wireless assistance needs to be provided, to the
location at which wireless assistance can be provided for the access device that
requires assistance. When the response time is longer than the valid time, the mobile
access point does not provide wireless assistance.

[0462] The effectiveness parameter is a priority parameter or an assistance
effectiveness parameter. The priority parameter is used to indicate a priority of an
assistance request, so that the mobile access point can determine, according to the
priority of the assistance request, a sequence of responding to the assistance request
corresponding to the priority. The assistance effectiveness parameter is used to
indicate an assistance effectiveness indicator of the assistance request. The assistance
effectiveness indicator is a parameter for measuring network performance enhanced
by the mobile access point, for example, a largest capacity, a moving speed, and a
delay of the mobile access point. The mobile access point can further determine the
assistance effectiveness indicator of the assistance request according to the assistance
effectiveness indicator. Wireless assistance is provided only when the mobile access
point determines that the assistance effectiveness indicator of the assistance request is
higher than an assistance effectiveness indicator of a currently provided wireless
access service.

[0463] The device name is a network identifier or a service set identifier. The
network identifier is used to indicate a network identifier that should be used when the
mobile access point that provides wireless assistance for the access device provides a
wireless service, for example, a wiFi network; the service set identifier is used to
indicate a service set identifier that should be used when the mobile access point that
provides wireless assistance for the access device provides a wireless service for the
access device, for example, CMCC,

[0464] S1102.When determining, according to the assistance request information,
that wireless assistance can be performed, transmit assistance response information to
the network node, where the assistance response information includes a mobile access

point identifier.
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[0465]  The mobile access point determines, according to the assistance request
information, whether wireless assistance can be performed. When the mobile access
point determines that wireless assistance can be performed, the mobile access point
transmits assistance response information to the network node, where the assistance
response information includes a mobile access point identifier. For example, when the
mobile access point receives the assistance request information, the mobile access
point determines, according to a message identifier in the assistance request
information, whether the access device that requires the mobile access point to
provide wireless assistance exists in the network, identifies, according to a location
parameter in the assistance request information, a device identifier of the access
device that requires the mobile access point to provide wireless assistance, and
determines a location of the access device according to the device identifier of the
access device.

[0466] After the mobile access point determines the location of the access device
that needs to be provided with wireless assistance, the mobile access point determines,
according to parameters such as the location of the access device that needs to be
provided with wireless assistance, a current moving speed, and a moving path,
whether the mobile access point can move, within the valid time within which
wireless assistance needs to be provided, to the location at which wireless assistance
can be provided for the access device that requires assistance, to perform wireless
assistance.

[0467] It may be understood that, the mobile access point may further determine,
according to the device capability parameter in the assistance request information,
whether the mobile access point meets the capability requirement required for
providing wireless assistance for the access device that requires assistance. When the
mobile access point determines that the mobile access point meets the device
capability parameter, the mobile access point is qualified to provide wireless
assistance for the access device that transmits the assistance request information.
[0468]  The mobile access point may further estimate, according to the time
parameter in the assistance request information, the response time required for
arriving at the location at which wireless assistance needs to be provided, and the
valid time within which wireless assistance needs to be provided, and determine,
according to the response time, whether the mobile access point can move, within the

valid time within which wireless assistance needs to be provided, to the location at
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which wireless assistance can be provided for the access device that requires
assistance. When the response time is longer than the valid time, the mobile access
point does not provide wireless assistance.

[0469] The mobile access point may further identify, according to the priority
parameter in the assistance request information, the priority corresponding to the
assistance request, and determine, according to the priority corresponding to the
assistance request, the sequence of responding to the assistance request corresponding
to the priority. The mobile access point may further identify, according to the
assistance effectiveness parameter in the assistance request information, the assistance
effectiveness parameter of the assistance request, determine the assistance
effectiveness indicator of the assistance request according to the assistance
effectiveness indicator, and provide wireless assistance only when the mobile access
point determines that the assistance effectiveness indicator of the assistance request is
higher than the assistance effectiveness indicator of the currently provided wireless
access service.

[0470] The mobile access point may further identify, according to the device
name in the assistance request information, the network identifier (for example, a wiFi
network) or the service set identifier (for example, CMCC) that should be used when
the mobile access point that provides wireless assistance for the access device
provides the wireless service.

[0471] When the mobile access point determines that the mobile access point can
move, within the valid time within which wireless assistance needs to be provided, to
the location at which wireless assistance can be provided for the access device that
requires assistance, to perform wireless assistance, the mobile access point transmits
assistance response information to the network node. The assistance response
information includes at least a mobile access point identifier, so that the network node
can identify, according to the mobile access point identifier in the assistance response
information, the mobile access point that can provide wireless assistance.

[0472] It may be understood that, the assistance response information further
includes one or a combination of the following: a device capability parameter, an
operating status parameter, a time parameter, an effectiveness parameter, or an
assistance request information sequence number.

[0473] For example, the assistance response information transmitted by the

mobile access point further includes one or a combination of the following: a device
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capability parameter, an operating status parameter, a time parameter, an effectiveness
parameter, or an assistance request information sequence number. Therefore, the
network node can determine, according to the received assistance response
information, from the at least one mobile access point that can provide wireless
assistance, the mobile access point that needs to perform wireless assistance. An
operating status includes being idle, moving to the location at which wireless
assistance needs to be provided, and providing a wireless traffic offload service; the
effectiveness parameter is a priority parameter or an assistance effectiveness
parameter.

[0474] The device capability parameter is used to indicate a capability of the
mobile access point (for example, hardware configurations supported by the mobile
access point such as an access mode, access bandwidth, a backhaul mode, a backhaul
rate, a battery standby time, and a chip processing speed, and supported software
configurations such as functions), so that the network node can select, according to
the device capability parameter, from the mobile access points that can provide
wireless assistance, a mobile access point that can better meet the capability
requirement of the access device that requires assistance, to provide wireless
assistance.

[0475] The operating status parameter is used to indicate a current operating
status of the mobile access point, so that the network node can preferentially seiect,
according to the current operating status of the mobile access point, a mobile access
point that is in an idle state, to provide wireless assistance.

[0476] The time parameter is used to indicate the time required by the mobile
access point to arrive at the location at which wireless assistance needs to be provided,
to provide a wireless traffic offload service, so that the network node can compare the
time parameter with the valid time within which wireless assistance needs to be
provided for the access device, so as to select, from the mobile access points that can
provide wireless assistance, a mobile access point that can more quickly arrive at the
location at which wireless assistance needs to be provided, to provide wireless
assistance.

[0477] When the effectiveness parameter is a priority parameter, the network node
can identify, according to the priority parameter, a priority of wireless assistance
currently provided by the mobile access point, or identify a difference between a

priority of wireless assistance currently provided by the mobile access point and a
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priority indicated in the assistance request information, and therefore can select, from
the mobile access points that can provide wireless assistance, a mobile access point
that can preferentially respond to the assistance request information, to provide
wireless assistance.

[0478] When the effectiveness parameter is an assistance effectiveness parameter,
the network node can identify, according to the assistance effectiveness parameter, an
assistance effectiveness indicator of wireless assistance currently provided by the
mobile access point, or identify a difference between an assistance effectiveness
indicator of wireless assistance currently provided by the maobile access point and an
assistance effectiveness indicator indicated in the assistance request information. The
assistance effectiveness indicator is a parameter for measuring network performance
enhanced by the mobile access point, for example, a largest capacity, a moving speed,
and a delay of the mobile access point, and therefore can select, from the mobile
access points 120 that can provide wireless assistance, a mobile access point that has
highest assistance effectiveness to provide wireless assistance.

[0479] The assistance request information sequence number is used to indicate a
priority of an assistance request corresponding to the assistance response information,
so that the network node can further identify, according to the assistance request
information sequence number, the priority of the assistance request corresponding to
the assistance response information, and therefore can select a mobile access point
with a high priority to provide wireless assistance.

[0480]  S1103. Receive assistance command information transmitted by the
network node.

[0481] When the network node receives the assistance response information
transmitted by the at least one mobile access point, determines, according to the
assistance response information, from the at least one mobile access point that can
provide wireless assistance, the mobile access point that needs to perform wireless
assistance, and transmits the assistance command information to the mobile access
point, the mobile access point receives the assistance command information
transmitted by the network node.

[0482] S$1104. Perform wireless assistance according to the assistance command
information.

[0483]  The mobile access point moves, according to the assistance command

information, to the location at which wireless assistance can be provided for the
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access device that requires assistance, and moves to a target location.

[0484] For example, after receiving the assistance command information, the
mobile access point determines, according to a message identifier in the assistance
command information, that the network node allows the mobile access point to
provide wireless assistance, and identifies, according to a location identifier in the
assistance command information, the location of the access device that requires the
mobile access point to provide wireless assistance. The location identifier is a device
identifier or a location parameter. When the location identifier is a device identifier,
the access device that requires assistance is identified according to the device
identifier, so that the location of the access device is found. When the location
identifier is a location parameter, a target location at which the mobile access point
needs to provide wireless assistance is identified according to the location parameter.
[0485] A method for obtaining the location of the access device by the mobile
access point may be obtaining the location by querying a locally stored table of
mappings between device identifiers and locations. When the device identifier is not
stored locally, information may also be transmitted to a node (for example, an access
controller or a server) that provides a location query service in the network, so that
location information corresponding to the device identifier is queried; in addition, the
device identifier and the location information corresponding to the device identifier
are stored in the local table of mappings between device identifiers and locations, so
that the mobile access point can perform a query locally.

[0486] After the mobile access point obtains the location of the access device that
requires assistance, the mobile access point moves to the target location.

[0487] It may be understood that, the assistance command information further
includes one or a combination of the following: a mobile access point identifier, a
device name, or an assistance request information sequence number. For example,
when the network node determines, according to the assistance response information,
from the at least one mobile access point that can provide wireless assistance, the
mobile access point that needs to perform wireless assistance, and transmits the
assistance command information to the mobile access point, the assistance command
information received by the mobile access point further includes one or a combination
of the following: a mobile access point identifier, a device name, or an assistance
request information sequence number. An operating status includes being idle, moving

to the location at which wireless assistance needs to be provided, and providing a
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wireless traffic offload service; the effectiveness parameter is a priority parameter or
an assistance effectiveness parameter. Therefore, the mobile access point performs
wireless assistance according to the assistance command information.

[0488] The mobile access point identifier is used to indicate the mobile access
point that needs to perform wireless assistance. The mobile access point determines,
according to the mobile access point identifier in the assistance command information,
whether the mobile access point is the selected mobile access point, and when a
determining result is yes, controls the mobile access point to move to the location at
which wireless assistance can be provided for the access device that requires
assistance, to provide a wireless traftic offload service, or otherwise, considers that
incorrect assistance command information is received and performs no processing.
[0489] The device name is used to indicate a device name that should be used by
the mobile access point that needs to perform wireless assistance, when the mobile
access point provides a wireless service. Therefore, the device name used when the
mobile access point provides the wireless service keeps consistent with a device name
used by the access device that requires assistance, and a wireless traffic offload
service can be provided for the access device. When the mobile access point identifies,
according to the assistance command information, that the device name is a network
identifier, the mobile access point identifies, according to the network identifier in the
assistance command information, a network identifier (for example, a wiFi network)
that should be used when the mobile access point provides a wireless service.
Therefore, the network identifier used when the mobile access point provides the
wireless service keeps consistent with a network identifier used by the access device
that requires assistance, and a wireless traffic offload service can be provided for the
access device.

[0490] When the mobile access point identifies, according to the assistance
command information, that the device name is a service set identifier, the mobile
access point identifies, according to the service set identifier in the assistance
command information, a service set identifier (for example, CMCC) that should be
used when the mobile access point provides a wireless service. Therefore, the service
set identifier used when the mobile access point provides the wireless service keeps
consistent with a service set identifier used by the access device that requires
assistance, and a wireless traffic offload service can be provided for the access device.

[0491]  The assistance request information sequence number is used to indicate the
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priority of the assistance request corresponding to the assistance response information.

The mobile access point identifies, according to the assistance request information
sequence number in the assistance command information, the priority of the
assistance request corresponding to the assistance response information, and therefore
can preferentially respond to an assistance request with a high priority according to
priorities of assistance requests.

[0492] S1105. Transmit assistance status information to the network node, where
the assistance status information ihcludes one or a combination of a location
parameter, a time parameter, or an event identifier.

[0493] When the mobile access point moves to the target location according to the
assistance command information, the mobile access point transmits assistance status
information to the network node, so that after the network node abtains the assistance
status information in network status information, the network node can identify,
according to a message identifier in the assistance status information, that the mobile
access point has transmitted the assistance status information, and can estimate,
according to the assistance status information, a remaining time required by the
mobile access point to arrive at the location at which wireless assistance needs to be
provided, and control, according to the required remaining time, the mobile access
point to perform wireless assistance. The assistance status information is one or a
combination of a location parameter, a time parameter, or an event identifier of the
mobile access point that is performing wireless assistance.

[0494] The location parameter is used to indicate a current location of the mobile
access point that is moving to the location of the access device that requires assistance
so that when the network node obtains the assistance status information in the
network status information, the network node can determine, according to the location
parameter in the assistance status information, the current location of the mobile
access point or a difference from a location in an assistance status report that is
transmitted previously, and therefore can determine, according to the location
parameter, the remaining time required by the mobile access point to arrive at the
target location to provide an assistance service.

[0495])  The time parameter is used to indicate the remaining time required by the
mobile access point to arrive at the target location to provide an assistance service, so
that when the network node obtains the assistance status information in the network

status information, the network node can determine, according to the time parameter
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in the assistance status information, the remaining time required by the mobile access
point to arrive at the target location to provide the assistance service.

10496] The event identifier is used to indicate an event that occurs when the
mobile access point moves to the target location, for example, an event such as
blocking of moving, changing of a moving path, or detection of a radio signal of the
device that requires assistance, so that when the network node obtains the assistance
status information in the network status information, the network node can determine,
according to the event identifier in the assistance status information, the event that
occurs during moving of the mobile access point to the target location, and therefore
can determine, according to the event that occurs, the remaining time required by the
mobile access point to arrive at the target location to provide the assistance service.
[0497] In the foregoing solution, a mobile access point receives a wireless
assistance command transmitted by a network node, and moves, according to the
wireless assistance command, to a location at which wireless assistance can be
provided for an access device that requires assistance. Therefore, according to a
wireless access service requirement of a user, the mobile access point that can provide
wireless assistance is dynamically adjusted to move to the location at which wireless
assistance can be provided for the access device that requires assistance, so as to
provide a wireless traffic offload service, mitigate wireless access load of the access
device that requires assistance, enhance network performance, and improve a wireless
access service provided by a wireless network for the user.

[0498] The mobile access point transmits assistance status information to the
network node when moving to the target location, so that the network node can
estimate more accurately, according to an assistance status report transmitted by the
mobile access point, a time required by the mobile access point to arrive at the
location at which wireless assistance needs to be provided. Therefore, the mobile
access point that can provide wireless assistance is dynamically adjusted to provide
wireless assistance.

[0499] Referring to FIG. 12, FIG. 12 is a schematic structural diagram of another
implementation manner of a wireless assistance apparatus according to this
application. The wireless assistance apparatus in this implementation manner may be
user equipment, an access device, or a control device, and includes a receiver 1210, a
processor 1220, a transmitter 1230, a read-only memory 1240, a random access
memory 1250, and a bus 1260.
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[05600] The receiver 1210 is configured to receive data.
[0501] The processor 1220 controls an operation of a network node. The
processor 1220 may also be referred to as a CPU (Central Processing Unit, central
processing unit). The processor 1220 may be an integrated circuit chip, and has a
signal processing capability. The processor 1220 may be a general purpose processor,
a digital signal processor (DSP), an application-specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or any other programmable logic device, a
discrete gate or a transistor logic device, or a discrete hardware component. The
general purpose processor may be a microprocessor, or the processor may be any
conventional processor or the like.
[0502]  The transmitter 1230 is configured to transmit data.
[0503]  The memory may include the read-only memory 1240 and the random
access memory 1250, and provides an instruction and data for the processor 1220. A
part of the memory may further include a non-volatile random access memory
(NVRAM).
[0504]  Components of the wireless assistance apparatus are coupled together by
using the bus 1260, where in addition to a data bus, the bus 1260 may further include
a power bus, a control bus, a status signal bus, and the like. However, for clear
description, various buses are marked as the bus 1260 in the figure.
[0505] The memory stores the following elements, executable modules or data
structures, or a subset thereof, or an extension set thereof:

operation instructions, including various operation instructions, used to
implement various operations; and

an operating system, including various system programs, used to
implement various basic services and process hardware-based tasks.
{0506] In the embodiment of the present invention, the processor 1220 performs
the following operations by invoking an operation instruction stored in the memory
(the operation instruction may be stored in the operating system):
[0507]  The processor 1220 is configured to obtain network status information,
and determine, according to the network status information, a mobile access point that
needs to perform wireless assistance.
[0508] The processor 1220 is configured to invoke the transmitter 1230 to
transmit assistance command information to the mobile access point determined by

the processor 1220, where the assistance command information is information for

108

CA 2946774 2018-02-02



10

15

20

25

30

instructing the mobile access point to perform wireless assistance.

[0509] Optionally, the network status information is specifically one or a
combination of the following: a user quantity, requested bandwidth, data traffic, or a
service requirement.

[0510] Optionally, the network status information further includes assistance
status information, where the assistance status information is one or a combination of
a location parameter, a time parameter, or an event identifier of the mobile access
point that is performing wireless assistance.

[0511] Optionally, the receiver 1210 is further included. The transmitter 1230 is
further configured to transmit assistance request information to at least one mobile
access point, where the assistance request information includes information about a
location at which wireless assistance is required; the processor 1220 is further
configured to invoke the receiver 1210 to receive assistance response information
transmitted by the at least one mobile access point, where the assistance response
information includes a mobile access point identifier, where the mobile access point
identifier represents a mobile access point that can perform wireless assistance; and
the processor 1220 is further configured to determine, according to the assistance
response information received by the receiver 1210, from the at least one mobile
access point, the mobile access point that needs to perform wireless assistance.

[0512] Optionally, the assistance response information further includes one or a
combination of the following: a device capability parameter, an operating status
parameter, a time parameter, an effectiveness parameter, or an assistance request
information sequence number.

[0513] Optionally, the assistance request information further includes one or a
combination of the following: a device capability parameter, a time parameter, an
effectiveness parameter, or a device name.

[0514] Optionally, the assistance command information further includes one or a
combination of the following: a mobile access point identifier, a device name, or an
assistance request information sequence number.

[0515] Referring to FIG. 13, FIG. 13 is a schematic structural diagram of another
implementation manner of a mobile access point according to this application. The
mobile access point in this implementation manner may be a mobile robot, and
includes a receiver 1310, a processor 1320, a transmitter 1330, a read-only memory

1340, a random access memory 1350, and a bus 1360.
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[0516] The receiver 1310 is configured to receive data.
[0517] The processor 1320 controls an operation of the mobile access point. The
processor 1320 may also be referred to as a CPU (Central Processing Unit, central
processing unit). The processor 1320 may be an integrated circuit chip, and has a
signal processing capability. The processor 1320 may be a general purpose processor,
a digital signal processor (DSP), an application-specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or any other programmable logic device, a
discrete gate or a transistor logic device, or a discrete hardware component. The
general purpose processor may be a microprocessor, or the processor may be any
conventional processor or the like.
[0518] The transmitter 1330 is configured to transmit data.
[0519] The memory may include the read-only memory 1340 and the random
access memory 1350, and provides an instruction and data for the processor 1320. A
part of the memory may further include a non-volatile random access memory
(NVRAM).
[0520] Components of the mobile access point are coupled together by using the
bus 1360, where in addition to a data bus, the bus 1360 may further include a power
bus, a control bus, a status signal bus, and the like. However, for clear description,
various buses are marked as the bus 1360 in the figure.
[0521] The memory stores the following elements, executable modules or data
structures, or a subset thereof, or an extension set thereof:

operation instructions, including various operation instructions, used to
implement various operations; and

an operating system, including various system programs, used to
implement various basic services and process hardware-based tasks.
[0522] In the embodiment of the present invention, the processor 1320 performs
the following operations by invoking an operation instruction stored in the memory
(the operation instruction may be stored in the operating system):
[0523] The processor 1320 is configured to invoke the receiver 1310 to receive
assistance command information transmitted by a network node.
[0524]  The processor 1320 is configured to perform wireless assistance according
to the assistance command information received by the receiver 1310.
[0525]  Optionally, the mobile access point further includes the transmitter 1330.

The processor 1320 is further configured to invoke the transmitter 1330 to transmit
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assistance status information to the network node, where the assistance status
information includes one or a combination of a location parameter, a time parameter,
or an event identifier.

[0526] Optionally, the receiver 1310 is further configured receive assistance
request information transmitted by the network node, where the assistance request
information includes information about a location at which wireless assistance is
required; the processor 1320 is further configured to determine, according to the
assistance request information received by the receiver 1310, whether wireless
assistance can be performed; and when wireless assistance can be performed, the
transmitter 1330 is invoked to transmit assistance response information to the network
node, where the assistance response information includes a mobile access point
identifier.

[0527] Optionally, the assistance request information further includes one or a
combination of the following: a device capability parameter, a time parameter, an
effectiveness parameter, or a device name.

[0528] Optionally, the assistance response information further includes one or a
combination of the following: a device capability parameter, an operating status
parameter, a time parameter, an effectiveness parameter, or an assistance request
information sequence number.

[0529] Optionally, the assistance command information further includes one or a
combination of the following: a mobile access point identifier, a device name, or an
assistance request information sequence number.

[0530] In the several implementation manners provided in this application, it
should be understood that the disclosed system, apparatus, and method may be
implemented in other manners. For example, the described apparatus embodiment is
merely exemplary. For example, the module or unit division is merely logical function
division and may be other division in actual implementation. For example, a plurality
of units or components may be combined or integrated into another system, or some
features may be ignored or not performed. In addition, the displayed or discussed
mutual couplings or direct couplings or communication connections may be
implemented by using some interfaces. The indirect couplings or communication
connections between the apparatuses or units may be implemented in electronic,
mechanical, or other forms.

[0531] The units described as separate parts may or may not be physically
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separate, and parts displayed as units may or may not be physical units, may be
located in one position, or may be distributed on a plurality of network units. Some or
all of the units may be selected according to actual needs to achieve the objectives of
the solutions of the embodiments.

5 [0532] In addition, functional units in the embodiments of this application may be
integrated into one processing unit, or each of the units may exist alone physically, or
two or more units are integrated into one unit. The integrated unit may be
implemented in a form of hardware, or may be implemented in a form of a software
functional unit.

10 [0533] When the integrated unit is implemented in the form of a software
functional unit and sold or used as an independent product, the integrated unit may be
stored in a computer-readable storage medium. Based on such an understanding, the
technical solutions of this application essentially, or the part contributing to the prior
art, or all or a part of the technical solutions may be implemented in the form of a

15 software product. The software product is stored in a storage medium and includes
several instructions for instructing a computer device (which may be a personal
computer, a server, or a network device) or a processor to perform all or a part of the
steps of the methods described in the implementation manners of this application. The
foregoing storage medium includes: any medium that can store program code, such as

20 a USB flash drive, a removable hard disk, a read-only memory (ROM, Read-Only
Memory), a random access memory (RAM, Random Access Memory), a magnetic

disk, or an optical disc.
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CLAIMS

What is claimed is:

1. A wireless assistance apparatus, wherein the apparatus comprises an obtaining module,
a determining module, and a transmission module, wherein

the obtaining module is configured to obtain network status information;

the determining module is configured to determine, according to the network status
information obtained by the obtaining module, an access device, which is in a network with
the apparatus, is in need of wireless assistance and a mobile access point that needs to
perform a wireless traffic offload service on the access device; and

the transmission module is configured to transmit assistance command information to
the mobile access point determined by the determining module, wherein the assistance
command information is information for instructing the mobile access point to move to the
access device and perform the wireless traffic offload service for the access device.

2. The apparatus according to claim 1, wherein the network status information is
specifically one or a combination of the following: a user quantity, requested bandwidth, data
traffic, or a service requirement.

3. The apparatus according to claim 1 or 2, wherein the network status information
further comprises assistance status information, wherein the assistance status information is
one or a combination of a location parameter, a time parameter, or an event identifier of the
mobile access point that is performing the wireless traffic offload service.

4, The apparatus according to any one of claims 1 to 3, wherein

the transmission module is further configured to transmit assistance request information
to at least one mobile access point, wherein the assistance request information comprises
information about a location at which the wireless traffic offload service is required;

the obtaining module is further configured to receive assistance response information
transmitted by the at least one mobile access point, wherein the assistance response
information comprises a mobile access point identifier, wherein the mobile access point
identifier represents a mobile access point that can perform the wireless traffic offload service;
and

the determining module is further configured to determine, according to the assistance
response information obtained by the obtaining module, from the at least one mobile access

point, the mobile access point that needs to perform the wireless traffic offload service.
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5. The apparatus according to claim 4, wherein the assistance response information
further comprises one or a combination of the following: a device capability parameter, an
operating status parameter, a time parameter, an effectiveness parameter, or an assistance
request information sequence number.

6. The apparatus according to claim 4 or 5, wherein the assistance request information
further comprises one or a combination of the following: a device capability parameter, a
time parameter, an effectiveness parameter, or a device name.

7. The apparatus according to any one of claims 4 to 6, wherein the assistance command
information further comprises one or a combination of the following: a mobile access point
identifier, a device name, or an assistance request information sequence number.

8. A wireless assistance apparatus, wherein the wireless assistance apparatus comprises a
processor and a transmitter, wherein

the processor is configured to obtain network status information, and determine,
according to the network status information, an access device, which is in a network with the
apparatus, is in need of wireless assistance and a mobile access point that needs to perform a
wireless traffic offload service on the access device; and

the transmitter is configured to transmit assistance command information to the mobile
access point determined by the processor, wherein the assistance command information is
information for instructing the mobile access point to move to the access device and to
perform the wireless traffic offload service for the access device.

9. The apparatus according to claim 8, wherein the network status information is
specifically one or a combination of the following: a user quantity, requested bandwidth, data
traffic, or a service requirement.

10. The apparatus according to claim 8 or 9, wherein the network status information
further comprises assistance status information, wherein the assistance status information is
one or a combination of a location parameter, a time parameter, or an event identifier of the
mobile access point that is performing the wireless traffic offload service.

11. The apparatus according to any one of claims 8 to 10, wherein the apparatus further
comprises a receiver, wherein

the transmitter is further configured to transmit assistance request information to at least
one mobile access point, wherein the assistance request information comprises information

about a location at which the wireless traffic offload service is required,
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the receiver is configured to receive assistance response information transmitted by the
at least one mobile access point, wherein the assistance response information comprises a
mobile access point identifier, wherein the mobile access point identifier represents a mobile
access point that can perform the wireless traffic offload service; and

the processor is further configured to determine, according to the assistance response
information received by the receiver, from the at least one mobile access point, the mobile
access point that needs to perform the wireless traffic offload service.

12. The apparatus according to claim 11, wherein the assistance response information
further comprises one or a combination of the following: a device capability parameter, an
operating status parameter, a time parameter, an effectiveness parameter, or an assistance
request information sequence number.

13. The apparatus according to claim 11 or 12, wherein the assistance request
information further comprises one or a combination of the following: a device capability
parameter, a time parameter, an effectiveness parameter, or a device name.

14. The apparatus according to any one of claims 11 to 13, wherein the assistance
command information further comprises one or a combination of the following: a mobile
access point identifier, a device name, or an assistance request information sequence number.

15. A mobile access point, wherein the mobile access point comprises a receiving
module and a processing module, wherein

the receiving module is configured to receive assistance command information
transmitted by a network node; and

the processing module is configured to move to an access device and to petform a
wireless traffic offload service for the access device according to the assistance command
information received by the receiving module.

16. The mobile access point according to claim 15, wherein the mobile access point
further comprises:

a transmission module, configured to transmit assistance status information to the
network node, wherein the assistance status information comprises one or a combination of a
location parameter, a time parameter, or an event identifier.

17. The mobile access point according to claim 16, wherein

the receiving module is further configured to receive assistance request information
transmitted by the network node, wherein the assistance request information comprises
information about a location at which the wireless traffic offload service is required;
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the processing module is further configured to determine, according to the assistance
request information received by the receiving module, whether the wireless traffic offload
service can be performed; and

when the wireless traffic offload service can be performed, the transmission module is
further configured to transmit assistance response information to the network node, wherein
the assistance response information comprises a mobile access point identifier.

18. The mobile access point according to claim 17, wherein the assistance request
information further comprises one or a combination of the following: a device capability
parameter, a time parameter, an effectiveness parameter, or a device name.

19. The mobile access point according to claim 17 or 18, wherein the assistance
response information further comprises one or a combination of the following: a device
capability parameter, an operating status parameter, a time parameter, an effectiveness
parameter, or an assistance request information sequence number.

20. The mobile access point according to any one of claims 17 to 19, wherein the
assistance command information further comprises one or a combination of the following: a
mobile access point identifier, a device name, or an assistance request information sequence
number.

21. A mobile access point, wherein the mobile access point comprises a receiver and a
processor, wherein

the receiver is configured to receive assistance command information transmitted by a
network node; and

the processor is configured to move to an access device and to perform a wireless traffic
offload service for the access device according to the assistance command information
received by the receiver.

22. The mobile access point according to claim 21, wherein the mobile access point
further comprises a transmitter, configured to transmit assistance status information to the
network node, wherein the assistance status information comprises one or a combination of a
location parameter, a time parameter, or an event identifier.

23. The mobile access point according to claim 22, wherein

the recetiver is further configured to receive assistance request information transmitted
by the network node, wherein the assistance request information comprises information about

a location at which the wireless traffic offload service is required;
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the processor is further configured to determine, according to the assistance request
information received by the receiver, whether the wireless traffic offload service can be
performed; and

when the wireless traffic offload service can be performed, the transmitter is further
configured to transmit assistance response information to the network node, wherein the
assistance response information comprises a mobile access point identifier.

24. The mobile access point according to claim 23, wherein the assistance request
information further comprises one or a combination of the following: a device capability
parameter, a time parameter, an effectiveness parameter, or a device name.

25. The mobile access point according to claim 23 or 24, wherein the assistance
response information further comprises one or a combination of the following: a device
capability parameter, an operating status parameter, a time parameter, an effectiveness
parameter, or an assistance request information sequence number.

26. The mobile access point according to any one of claims 23 to 25, wherein the
assistance command information further comprises one or a combination of the following: a
mobile access point identifier, a device name, or an assistance request information sequence
number.

27. A wireless assistance method, wherein the method comprises:

obtaining network status information;

determining, according to the network status information, an access device is in need of
wireless assistance and a mobile access point that needs to perform a wireless traffic offload
service on the access device; and

transmitting assistance command information to the mobile access point, wherein the
assistance command information is information for instructing the mobile access point to
move to the access device and to perform the wireless traffic offload service for the access
device. |

28. The method according to claim 27, wherein the network status information is
specifically one or a combination of the following: a user quantity, requested bandwidth, data
traffic, or a service requirement.

29. The method according to claim 27 or 28, wherein the network status information
further comprises assistance status information, wherein the assistance status information is
one or a combination of a location parameter, a time parameter, or an event identifier of the
mobile access point that performs the wireless traffic offload service.
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30. The method according to any one of claims 27 to 29, wherein the determining,
according to the network status information, a mobile access point that needs to perform the
wireless traffic offload service, is specifically:

transmitting assistance request information to at least one mobile access point, wherein
the assistance request information comprises information about a location at which the
wireless traffic offload service is required,

receiving assistance response information transmitted by the at least one mobile access
point, wherein the assistance response information comprises a mobile access point identifier,
wherein the mobile access point identifier represents a mobile access point that can perform
the wireless traffic offload service; and

determining, according to the assistance response information, from the at least one
mobile access point, the mobile access point that needs to perform the wireless traffic offload
service.

31. The method according to claim 30, wherein the assistance request information
further comprises one or a combination of the following: a device capability parameter, a
time parameter, an effectiveness parameter, or a device name.

32. The method according to claim 30 or 31, wherein the assistance response
information further comprises one or a combination of the following: a device capability
parameter, an operating status parameter, a time parameter, an effectiveness parameter, or an
assistance request information sequence number.

33. The method according to any one of claims 30 to 32, wherein the assistance
command information further comprises one or a combination of the following: a mobile
access point identifier, a device name, or an assistance request information sequence number.

34. A wireless assistance method, wherein the method comprises:

receiving assistance command information transmitted by a network node;

move to an access device according to the assistance command information; and

performing a wireless traffic offload service for the access device according to the
assistance command information .

35. The method according to claim 34, wherein the method further comprises:

when performing the wireless traffic offload service, transmitting assistance status
information to the network node, wherein the assistance status information comprises one or

a combination of a location parameter, a time parameter, or an event identifier.
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36. The method according to claim 34 or 35, wherein before the receiving assistance
command information transmitted by a network node, the method further comprises:

receiving assistance request information transmitted by the network node, wherein the
assistance request information comprises information about a location at which the wireless
traffic offload service is required;

determining, according to the assistance request information, whether the wireless traffic
offload service can be performed; and

when the wireless traffic offload service can be performed, transmitting assistance

- response information to the network node, wherein the assistance response information
comprises a mobile access point identifier.

37. The method according to claim 36, wherein the assistance request information
further comprises one or a combination of the following: a device capability parameter, a
time parameter, an effectiveness parameter, or a device name.

38. The method according to claim 36 or 37, wherein the assistance response
information further comprises one or a combination of thé following: a device capability
parameter, an operating status parameter, a time parameter, an effectiveness parameter, or an
assistance request information sequence number. |

39. The method according to any one of claims 36 to 38, wherein the assistance
command information further comprises one or a combination of the following: a mobile
access point identifier, a device name, or an assistance request information sequence number.

40. A wireless assistance system, comprising a wireless assistance apparatus and a
mobile access point, wherein the wireless assistance apparatus can communicate with the
mobile access point, and the wireless assistance apparatus is the wireless assistance apparatus
according to any one of claims 1 to 14.

41. The system according to claim 40, wherein the mobile access point is the mobile

access point according to any one of claims 15 to 26.
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