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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of mo-
bile communications, and in particular, to a core network
device, an access network device, and a data offloading
method and system.

BACKGROUND

[0002] A data offloading technology is a technology
that service data is transmitted according to at least two
transmission paths. The at least two transmission paths
may be established by using different transmission re-
sources or transmission networks of different standards.
[0003] An example in which service data is transmitted
between an access network device and a terminal is
used. Offloading transmission may be implemented on
service data of a same service by using a licensed spec-
trum and an unlicensed spectrum, where the unlicensed
spectrum is also referred to as a common spectrum, and
any organization or person may use a current idle spec-
trum in the common spectrum by following a particular
rule. Alternatively, offloading transmission may be imple-
mented on service data of a same service by using a
transmission resource provided by a base station and a
transmission resource provided by a WLAN (Wireless
Local Area Networks, wireless local area network). Al-
ternatively, offloading transmission may be implemented
on service data of a same service by using a transmission
resource provided by a primary eNodeB and a transmis-
sion resource provided by a secondary eNodeB.
[0004] In a process of implementing embodiments of
the present invention, the foregoing technology has at
least the following disadvantage: because the unlicensed
spectrum exists dynamically, and deployment of the
WLAN and the secondary eNodeB may be discontinu-
ous, QoS (Quality of Service, quality of service) in a trans-
mission process cannot be ensured when data is offload-
ed by using the unlicensed spectrum, the WLAN, or the
secondary eNodeB.
[0005] US 2010/0296499 A1 discloses a method and
system for communicatively coupling WLAN and femto-
cell networks utilizing an FC-to-WLAN network bridge
and controller. In this regard, data communicated via one
or more femtocells and one or more WLAN access points
may be managed via an FC-to-WLAN network bridge
and controller communicatively coupled between a fem-
tocell controller and an access point controller.
[0006] US 2010/0296497 A1 discloses a communica-
tion system comprising a hybrid network controller, fem-
tocells, access points and/or endpoint devices. The hy-
brid network controller may control communication of in-
formation between two or more specified femtocells, ac-
cess points and/or endpoint devices by communicating
control information. The communication of information
via the femtocells and access points may be managed

by the hybrid network controller.
[0007] EP 2592856 A1 discloses a communication
control device controlling communication of multiple sec-
ondary usage nodes providing second communication
services using a part of a frequency band assigned to a
first communication service.
[0008] WO 2012/166671 A1 discloses a multi-mode
access point supporting multiple radio access technolo-
gies (e.g. Wi-Fi and cellular) and allocating access to the
radio access technologies for various access terminals.
To provide improved service for access terminals that
are a member of a group associated with the access
point, the access point may give priority access to mem-
ber access terminals as compared to non-member ac-
cess terminals.

SUMMARY

[0009] The invention is defined by the independent
claims. Advantageous embodiments of the invention are
given in the sub-claims.
[0010] To resolve a problem that quality of service,
QoS, in a transmission process cannot be ensured when
data is offloaded by using an unlicensed spectrum, a
WLAN, or a secondary eNodeB, embodiments of the
present invention provide a core network device, an ac-
cess network device, and a data offloading method and
system. The technical solutions are as follows:
According to a first aspect, an access network device is
provided, where the device includes:

an indication receiving module, configured to receive
an offloading inclination indication of service data,
where the offloading inclination indication is used to
indicate a scheduling inclination of the service data
on a first resource, and the first resource includes a
Long Term Evolution, LTE, carrier in an unlicensed
spectrum, a transmission resource provided by a
wireless local area network, WLAN, or a transmis-
sion resource provided by a secondary eNodeB;
a resource allocation module, configured to allocate,
according to the offloading inclination indication, a
transmission resource used for transmitting the serv-
ice data; and
a data transmission module, configured to transmit
the service data by using the allocated transmission
resource.

[0011] The offloading inclination indication includes:

prohibiting scheduling on the first resource; or
allowing scheduling on the first resource; or
preferably performing scheduling on the first re-
source; or
preferably performing scheduling on a non-first re-
source.

[0012] The device further includes a traffic statistics
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collection module and a traffic reporting module, where

the traffic statistics collection module is configured
to collect traffic statistics information respectively
corresponding to the transmission resource that is
used for transmitting the service data and belongs
to the first resource and/or the transmission resource
that is used for transmitting the service data and be-
longs to the non-first resource; and
the traffic reporting module is configured to report
the traffic statistics information to a core network de-
vice.

[0013] In a first possible implementation manner of the
first aspect,,

the resource allocation module is configured to:
when the offloading inclination indication is used to
instruct to prohibit scheduling on the first resource,
allocate a transmission resource that belongs to the
non-first resource to the service data; or
the resource allocation module is configured to:
when the offloading inclination indication is used to
instruct to preferably perform scheduling on the first
resource, preferably allocate a transmission re-
source that belongs to the first resource to the service
data; or
the resource allocation module is configured to:
when the offloading inclination indication is used to
instruct to allow scheduling on the first resource, and
the first resource is available, allocate a transmission
resource that belongs to the first resource to the serv-
ice data; or
the resource allocation module is configured to:
when the offloading inclination indication is used to
instruct to preferably perform scheduling on the non-
first resource, preferably allocate a transmission re-
source that belongs to the non-first resource to the
service data.

[0014] With reference to the first possible implemen-
tation manner of the first aspect, in a second possible
implementation manner, the data transmission module
includes a first transmission unit, a second transmission
unit, a third transmission unit, and a fourth transmission
unit, where

the first transmission unit is configured to: when the
transmission resource allocated to the service data
includes the transmission resource that belongs to
the non-first resource, send, by using an LTE carrier
in a licensed spectrum, data corresponding to the
transmission resource that belongs to the non-first
resource in the service data to a terminal;
the second transmission unit is configured to: when
the transmission resource allocated to the service
data includes the transmission resource that belongs
to the first resource, and the first resource is the LTE

carrier in the unlicensed spectrum, send, by using
the LTE carrier in the unlicensed spectrum, data cor-
responding to the transmission resource that be-
longs to the first resource in the service data to a
terminal;
the third transmission unit is configured to: when the
transmission resource allocated to the service data
includes the transmission resource that belongs to
the first resource, and the first resource is the trans-
mission resource provided by the WLAN, send data
corresponding to the transmission resource that be-
longs to the first resource in the service data to a
wireless access point of the WLAN, so that the wire-
less access point forwards the data to a terminal; or
the fourth transmission unit is configured to: when
the transmission resource allocated to the service
data includes the transmission resource that belongs
to the first resource, and the first resource is the
transmission resource provided by the secondary
eNodeB, instruct
the secondary eNodeB to establish a bearer be-
tween the secondary eNodeB and a terminal, and
send data corresponding to the transmission re-
source that belongs to the first resource in the service
data to the secondary eNodeB, so that the secondary
eNodeB forwards the data to the terminal by using
the established bearer.

[0015] With reference to the second possible imple-
mentation manner of the first aspect, in a third possible
implementation manner,, the indication receiving module
is configured to receive the offloading inclination indica-
tion sent by a core network device; or the indication re-
ceiving module is configured to receive the offloading
inclination indication forwarded by a core network device
by using a primary eNodeB; or the indication receiving
module is configured to receive the offloading inclination
indication sent by a primary eNodeB, where the offload-
ing inclination indication is generated by the primary eN-
odeB according to QoS information of the service data
after the primary eNodeB receives the QoS information
that is of the service data and is sent by a core network
device.
[0016] With reference to the first aspect, or the first or
the second or the third possible implementation manner,
in a fifth possible implementation manner, if the service
data further includes uplink service data, the device fur-
ther includes an uplink indication module, where

the uplink indication module is configured to send
the offloading inclination indication to a terminal, so
that the terminal determines, according to the of-
floading inclination indication, a transmission re-
source used for transmitting the uplink service data;
or
the uplink indication module is configured to send an
uplink offloading inclination indication in the offload-
ing inclination indication to a terminal, so that the
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terminal determines, according to the uplink offload-
ing inclination indication, a transmission resource
used for transmitting the uplink service data.

[0017] According to a second aspect, a data offloading
method is provided, where the method includes:

receiving an offloading inclination indication of serv-
ice data, where the offloading inclination indication
is used to indicate a scheduling inclination of the
service data on a first resource, and the first resource
includes a Long Term Evolution, LTE, carrier in an
unlicensed spectrum, a transmission resource pro-
vided by a wireless local area network, WLAN, or a
transmission resource provided by a secondary eN-
odeB;
allocating, according to the offloading inclination in-
dication, a transmission resource used for transmit-
ting the service data; and
transmitting the service data by using the allocated
transmission resource.

[0018] The offloading inclination indication includes:

prohibiting scheduling on the first resource; or
allowing scheduling on the first resource; or
preferably performing scheduling on the first re-
source; or
preferably performing scheduling on a non-first re-
source.

[0019] After the transmitting the service data by using
the allocated transmission resource, the method further
includes:

collecting traffic statistics information respectively
corresponding to the transmission resource that is
used for transmitting the service data and belongs
to the first resource and/or the transmission resource
that is used for transmitting the service data and be-
longs to the non-first resource; and
reporting the traffic statistics information to a core
network device.

[0020] In a first possible implementation manner of the
second aspect, the allocating, according to the offloading
inclination indication, a transmission resource used for
transmitting the service data includes:

when the offloading inclination indication is used to
instruct to prohibit scheduling on the first resource,
allocating a transmission resource that belongs to
the non-first resource to the service data; or
when the offloading inclination indication is used to
instruct to allow scheduling on the first resource, and
when the first resource is available, allocating a
transmission resource that belongs to the first re-
source to the service data; or

when the offloading inclination indication is used to
instruct to preferably perform scheduling on the first
resource, preferably allocating a transmission re-
source that belongs to the first resource to the service
data; or
when the offloading inclination indication is used to
instruct to preferably perform scheduling on the non-
first resource, preferably allocating a transmission
resource that belongs to the non-first resource to the
service data.

[0021] With reference to the first possible implemen-
tation manner of the second aspect, in a second possible
implementation manner, the transmitting the service data
by using the allocated transmission resource includes:

when the transmission resource allocated to the
service data includes the transmission resource that
belongs to the non-first resource, sending, by using
an LTE carrier in a licensed spectrum, data corre-
sponding to the transmission resource that belongs
to the non-first resource in the service data to a ter-
minal;
when the transmission resource allocated to the
service data includes the transmission resource that
belongs to the first resource, and the first resource
is the LTE carrier in the unlicensed spectrum, send-
ing, by using the LTE carrier in the unlicensed spec-
trum, data corresponding to the transmission re-
source that belongs to the first resource in the service
data to a terminal;
when the transmission resource allocated to the
service data includes the transmission resource that
belongs to the first resource, and the first resource
is the transmission resource provided by the WLAN,
sending data corresponding to the transmission re-
source that belongs to the first resource in the service
data to a wireless access point of the WLAN, so that
the wireless access point forwards the data to a ter-
minal; or
when the transmission resource allocated to the
service data includes the transmission resource that
belongs to the first resource, and the first resource
is the transmission resource provided by the sec-
ondary eNodeB, instructing the secondary eNodeB
to establish a bearer between the secondary eNo-
deB and a terminal, and sending data corresponding
to the transmission resource that belongs to the first
resource in the service data to the secondary eNo-
deB, so that the secondary eNodeB forwards the da-
ta to the terminal by using the established bearer.

[0022] With reference to the second possible imple-
mentation manner of the second aspect, in a third pos-
sible implementation manner, the receiving an offloading
inclination indication of service data includes:

receiving the offloading inclination indication sent by
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a core network device; or
receiving the offloading inclination indication for-
warded by a core network device by using a primary
eNodeB.

[0023] With reference to the second aspect, or the first
or the second or the third possible implementation man-
ner, in a fourth possible implementation manner, if the
service data further includes uplink service data, after
the receiving an offloading inclination indication of serv-
ice data, the method further includes:

sending the offloading inclination indication to a ter-
minal, so that the terminal determines, according to
the offloading inclination indication, a transmission
resource used for transmitting the uplink service da-
ta; or
sending an uplink offloading inclination indication in
the offloading inclination indication to a terminal, so
that the terminal determines, according to the uplink
offloading inclination indication, a transmission re-
source used for transmitting the uplink service data.

[0024] Beneficial effects of the technical solutions pro-
vided in the embodiments of the present invention are
as follows:
An access network device receives an offloading incli-
nation indication of service data from a core network de-
vice; the access network device allocates, according to
the offloading inclination indication, a transmission re-
source used for transmitting the service data; and the
access network device transmits the service data by us-
ing the allocated transmission resource, which resolves
a problem that QoS in a transmission process cannot be
ensured when data is offloaded by using a first resource
such as an unlicensed spectrum, a transmission re-
source provided by a WLAN, or a transmission resource
provided by a secondary eNodeB, and achieves an effect
that the QoS in the transmission process can be ensured
even if the data is offloaded by using the first resource
such as the unlicensed spectrum, the transmission re-
source provided by the WLAN, or the transmission re-
source provided by the secondary eNodeB.

BRIEF DESCRIPTION OF DRAWINGS

[0025] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show merely some embodiments of the present inven-
tion, and a person of ordinary skill in the art may still
derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1A to FIG. 1C are schematic structural diagrams
of three implementation environments presented

when an access network device related to an em-
bodiment of the present invention is a primary eNo-
deB;
FIG. 2A and FIG. 2B are schematic structural dia-
grams of two implementation environments present-
ed when an access network device related to an em-
bodiment of the present invention is a secondary eN-
odeB;
FIG. 3 is a schematic structural diagram of a data
offloading system according to an embodiment of
the present invention;
FIG. 4 is a schematic structural diagram of a data
offloading system according to another embodiment
of the present invention;
FIG. 5 is a schematic structural diagram of a data
offloading system according to an example for better
understanding the invention;
FIG. 6 is a schematic structural diagram of a data
offloading system according to a second example
for better understanding the invention;
FIG. 7 is a schematic structural diagram of a data
offloading system according to an embodiment of
the present invention;
FIG. 8 is a schematic structural diagram of a data
offloading system according to a third example for
better understanding the invention;
FIG. 9 is a method flowchart of a data offloading
method according to an embodiment of the present
invention;
FIG. 10 is a method flowchart of a data offloading
method according to another embodiment of the
present invention;
FIG. 11 is a method flowchart of a data offloading
method according to a fourth example for better un-
derstanding the invention; and
FIG. 12 is a method flowchart of a data offloading
method according to a fifth example for better un-
derstanding the invention.

DESCRIPTION OF EMBODIMENTS

[0026] To make the objectives, technical solutions, and
advantages of the present invention clearer, the following
further describes the implementation manners of the
present invention in detail with reference to the accom-
panying drawings.
[0027] An implementation environment of an embodi-
ment of the present invention mainly relates to a core
network device, an access network device, and a termi-
nal.
[0028] An LTE (Long Term Evolution, Long Term Ev-
olution) communications system is used as an example.
The core network device may be an MME (Mobile Man-
agement Entity, mobility management entity); the access
network device may be a P-eNB (Primary-eNodeB, pri-
mary eNodeB), or may be an S-eNB (Secondary-eNo-
deB, secondary eNodeB); the terminal may be UE (User
equipment, user equipment). In another communications
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system, specific names and functions of the core network
device, the access network device, and the terminal may
be slightly different.
[0029] Referring to FIG. 1A to FIG. 1C, FIG. 1A to FIG.
1C show schematic structural diagrams of three imple-
mentation environments presented when an access net-
work device related to an embodiment of the present in-
vention is a primary eNodeB. Specifically:
FIG. 1A shows a schematic diagram of an architecture
obtained when a primary eNodeB offloads data by using
an LTE carrier in an unlicensed spectrum, and the archi-
tecture includes a core network device 102, a primary
eNodeB 104, and a terminal 106. The core network de-
vice 102 is connected to the primary eNodeB 104 by us-
ing a wired network, and the primary eNodeB 104 is con-
nected to the terminal 106 by using a wireless network.
The core network device 102 is configured to deliver a
control instruction to the primary eNodeB 104, and the
primary eNodeB 104 and the terminal 106 perform of-
floading transmission on service data by using an LTE
carrier in a licensed spectrum and the LTE carrier in the
unlicensed spectrum.
[0030] FIG. 1B shows a schematic diagram of an ar-
chitecture obtained when a primary eNodeB offloads da-
ta by using a transmission resource provided by a WLAN,
and the architecture includes a core network device 102,
a primary eNodeB 104, and a terminal 106. The core
network device 102 is connected to the primary eNodeB
104 by using a wired network, and the primary eNodeB
104 is connected to the terminal 106 by using a wireless
network. The core network device 102 is configured to
deliver a control instruction to the primary eNodeB 104,
and the primary eNodeB 104 and the terminal 106 per-
form offloading transmission on service data by using an
LTE carrier in a licensed spectrum and the transmission
resource provided by the WLAN.
[0031] FIG. 1C shows a schematic diagram of an ar-
chitecture obtained when a primary eNodeB offloads da-
ta by using a transmission resource provided by a sec-
ondary eNodeB, and the architecture includes a core net-
work device 102, a primary eNodeB 104, a terminal 106,
and a secondary eNodeB 108. The core network device
102 is connected to the primary eNodeB 104 by using a
wired network, the primary eNodeB 104 is connected to
the secondary eNodeB 108 by using a wired or wireless
network, and the primary eNodeB 104 and the secondary
eNodeB 108 are connected to the terminal 106 by using
a wireless network. The core network device 102 is con-
figured to deliver a control instruction to the primary eN-
odeB 104, and the primary eNodeB 104 and the terminal
106 perform offloading transmission on service data by
using an LTE carrier in a licensed spectrum and the trans-
mission resource provided by the secondary eNodeB
108.
[0032] Referring to FIG. 2A and FIG. 2B, FIG. 2A and
FIG. 2B show schematic structural diagrams of two im-
plementation environments presented when an access
network device related to an embodiment of the present

invention is a secondary eNodeB.
[0033] FIG. 2A shows a schematic diagram of an ar-
chitecture obtained when a secondary eNodeB offloads
data by using an LTE carrier in an unlicensed spectrum,
and the architecture includes a core network device 102,
a primary eNodeB 104, a terminal 106, and a secondary
eNodeB 108. The core network device 102 is connected
to the primary eNodeB 104 by using a wired network, the
primary eNodeB 104 is connected to the secondary eN-
odeB 108 by using a wired or wireless network, and the
primary eNodeB 104 and the secondary eNodeB 108 are
connected to the terminal 106 by using a wireless net-
work. The core network device 102 is configured to de-
liver a control instruction to the secondary eNodeB 108
by using the primary eNodeB 104, and the secondary
eNodeB 108 and the terminal 106 perform offloading
transmission on service data by using an LTE carrier in
a licensed spectrum and the LTE carrier in the unlicensed
spectrum.
[0034] FIG. 2B shows a schematic diagram of an ar-
chitecture obtained when a primary eNodeB offloads da-
ta by using a transmission resource provided by a WLAN,
and the architecture includes a core network device 102,
a primary eNodeB 104, a terminal 106, and a secondary
eNodeB 108. The core network device 102 is connected
to the primary eNodeB 104 by using a wired network, the
primary eNodeB 104 is connected to the secondary eN-
odeB 108 by using a wired or wireless network, and the
primary eNodeB 104 and the secondary eNodeB 108 are
connected to the terminal 106 by using a wireless net-
work. The core network device 102 is configured to de-
liver a control instruction to the secondary eNodeB 108
by using the primary eNodeB 104, and the secondary
eNodeB 108 and the terminal 106 perform offloading
transmission on service data by using an LTE carrier in
a licensed spectrum and the transmission resource pro-
vided by the WLAN.
[0035] Referring to FIG. 3, FIG. 3 shows a schematic
structural diagram of a data offloading system according
to an embodiment of the present invention. This embod-
iment is described by using an example in which the ac-
cess network device is the primary eNodeB 104 shown
in FIG. 1A/FIG. 1B/FIG. 1C, or the access network device
is the secondary eNodeB 108 shown in FIG. 2B/FIG. 2C.
The system includes a core network device 320 and an
access network device 340.
[0036] The core network device 320 includes an indi-
cation determining module 322 and an indication sending
module 324.
[0037] The indication determining module 322 is con-
figured to determine an offloading inclination indication
of service data, where the offloading inclination indication
is used to indicate a scheduling inclination of the service
data on a first resource, and the first resource includes
an LTE carrier in an unlicensed spectrum, a transmission
resource provided by a WLAN, or a transmission re-
source provided by a secondary eNodeB. The service
data mainly refers to downlink service data in this em-

9 10 
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bodiment.
[0038] The indication sending module 324 is config-
ured to send the offloading inclination indication of the
service data to the access network device 340, so that
the access network device 340 allocates, according to
the offloading inclination indication, a transmission re-
source used for transmitting the service data, and trans-
mits the service data by using the allocated transmission
resource.
[0039] The access network device 340 includes an in-
dication receiving module 342, a resource allocation
module 344, and a data transmission module 346.
[0040] The indication receiving module 342 is config-
ured to receive the offloading inclination indication of the
service data, where the offloading inclination indication
is used to indicate the scheduling inclination of the service
data on the first resource, and the first resource includes
the LTE carrier in the unlicensed spectrum, the transmis-
sion resource provided by the WLAN, or the transmission
resource provided by the secondary eNodeB. The of-
floading inclination indication may be generated by the
core network device according to QoS information of the
service data. The resource allocation module 344 is con-
figured to allocate, according to the offloading inclination
indication, the transmission resource used for transmit-
ting the service data.
[0041] The data transmission module 346 is config-
ured to transmit the service data by using the allocated
transmission resource.
[0042] In conclusion, according to the data offloading
system provided in this embodiment, an access network
device receives an offloading inclination indication of
service data from a core network device; allocates, ac-
cording to the offloading inclination indication, a trans-
mission resource used for transmitting the service data;
and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
by the secondary eNodeB.
[0043] Referring to FIG. 4, FIG. 4 shows a schematic
structural diagram of a data offloading system according
to another embodiment of the present invention. This em-
bodiment is described by using an example in which the
access network device is the primary eNodeB 104 shown
in FIG. 1A/FIG. 1B/FIG. 1C, or the access network device
is the secondary eNodeB 108 shown in FIG. 2B/FIG. 2C.
The system includes a core network device 320 and an
access network device 340. The core network device 320
includes an indication determining module 322, an indi-
cation sending module 324, a traffic receiving module

326, and a traffic forwarding module 328.
[0044] The indication determining module 322 is con-
figured to determine an offloading inclination indication
of service data, where the offloading inclination indication
is used to indicate a scheduling inclination of the service
data on a first resource, and the first resource includes
an LTE carrier in an unlicensed spectrum, a transmission
resource provided by a WLAN, or a transmission re-
source provided by a secondary eNodeB. The service
data mainly refers to downlink service data in this em-
bodiment, or the service data may include both downlink
service data and uplink service data.
[0045] The indication determining module 322 in-
cludes an information acquiring unit and an indication
generation unit.
[0046] The information acquiring unit is configured to
acquire QoS information of the service data.
[0047] The indication generation unit is configured to
generate the offloading inclination indication of the serv-
ice data according to the QoS information. Preferably,
the offloading inclination indication includes: prohibiting
scheduling on the first resource; or allowing scheduling
on the first resource; or preferably performing scheduling
on the first resource; or preferably performing scheduling
on a non-first resource. Preferably, the offloading incli-
nation indication is carried by using a specific QoS class
identifier QCI value.
[0048] That is, the indication generation unit includes
a first generation subunit, a second generation subunit,
a third generation subunit, and a fourth generation sub-
unit.
[0049] The first generation subunit is configured to:
when the QoS information includes an AMBR (Aggregate
Maximum Bit Rate, aggregate maximum bit rate), an ARP
(allocation/retention priority, allocation/retention priority),
and a QCI (QoS Class Identifier, QoS class identifier), if
a rate indicated by the AMBR is greater than a first thresh-
old, a priority indicated by the ARP is less than a first
priority, and a delay indicated by the QCI is greater than
a second threshold, generate the offloading inclination
indication used to instruct to preferably perform sched-
uling on the first resource.
[0050] The second generation subunit is configured to:
when the QoS information includes a guaranteed bit rate
GBR, generate the offloading inclination indication used
to instruct to prohibit scheduling on the first resource.
[0051] The third generation subunit is configured to:
when the QoS information does not include the GBR,
generate the offloading inclination indication used to in-
struct to allow scheduling on the first resource.
[0052] The fourth generation subunit is configured to:
when the QoS information does not include the GBR but
includes the ARP and the QCI, if a priority indicated by
the ARP is less than a second priority and a delay indi-
cated by the QCI is less than a third threshold, generate
the offloading inclination indication used to instruct to
preferably perform scheduling on the non-first resource.
It should be noted that if the service data includes uplink
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service data, the foregoing offloading inclination indica-
tion may be an uplink-downlink shared offloading incli-
nation indication, or may include a downlink offloading
inclination indication dedicated to a downlink and/or an
uplink offloading inclination indication dedicated to an up-
link.
[0053] The indication sending module 324 is config-
ured to send the offloading inclination indication that is
of the service data and is determined by the indication
determining module 322 to the access network device
340. When the access network device is a primary eN-
odeB, the indication sending module 324 is configured
to directly send the offloading inclination indication to the
eNodeB. When the access network device is a secondary
eNodeB, the indication sending module is configured to
forward the offloading inclination indication to the sec-
ondary eNodeB by using a primary eNodeB.
[0054] The traffic receiving module 326 is configured
to receive traffic statistics information fed back by the
access network device 340, wherein the traffic statistics
information is fed back by the access network device 340
after the access network device 340 have collected traffic
respectively corresponding to a transmission resource
that is used for transmitting the service data and belongs
to the first resource and/or a transmission resource that
is used for transmitting the service data and belongs to
the non-first resource.
[0055] When the core network device is a mobility man-
agement entity, MME, the device further includes the traf-
fic forwarding module 328.
[0056] The traffic forwarding module 328 is configured
to send the traffic statistics information to a charging net-
work element, so that the charging network element per-
forms, according to the traffic statistics information, dif-
ferential charging on the transmission resource that be-
longs to the first resource and/or the transmission re-
source that belongs to the non-first resource.
[0057] The access network device 340 includes an in-
dication receiving module 342, an uplink indication mod-
ule 343, a resource allocation module 344, a data trans-
mission module 346, a traffic statistics collection module
347, and a traffic reporting module 348.
[0058] The indication receiving module 342 is config-
ured to receive the offloading inclination indication of the
service data, where the offloading inclination indication
is used to indicate the scheduling inclination of the service
data on the first resource, and the first resource includes
the LTE carrier in the unlicensed spectrum, the transmis-
sion resource provided by the WLAN, or the transmission
resource provided by the secondary eNodeB. The of-
floading inclination indication may be generated by the
core network device according to the QoS information of
the service data.
[0059] When the access network device 340 is a pri-
mary eNodeB, the indication receiving module 342 is
configured to receive the offloading inclination indication
sent by the core network device 320; or when the access
network device 340 is a secondary eNodeB, the indica-

tion receiving module 342 is configured to receive the
offloading inclination indication forwarded by the core
network device 340 by using a primary eNodeB. In an-
other possible implementation manner, the indication re-
ceiving module 342 is configured to receive the offloading
inclination indication sent by a primary eNodeB, wherein
the offloading inclination indication is generated by the
primary eNodeB according to the QoS information of the
service data after the primary eNodeB receives the QoS
information that is of the service data and is sent by the
core network device. For a process in which the primary
eNodeB generates the offloading inclination indication
according to the QoS information of the service data,
refer to the related description of the indication determin-
ing module 322.
[0060] The resource allocation module 344 is config-
ured to allocate, according to the offloading inclination
indication received by the indication receiving module
342, a transmission resource used for transmitting the
service data. Preferably, the offloading inclination indi-
cation includes: prohibiting scheduling on the first re-
source; or allowing scheduling on the first resource; or
preferably performing scheduling on the first resource;
or preferably performing scheduling on the non-first re-
source. In this case,

the resource allocation module 344 is configured to:
when the offloading inclination indication is used to
instruct to prohibit scheduling on the first resource,
allocate the transmission resource that belongs to
the non-first resource to the service data; or
the resource allocation module 344 is configured to:
when the offloading inclination indication is used to
instruct to preferably perform scheduling on the first
resource, preferably allocate the transmission re-
source that belongs to the first resource to the service
data; or
the resource allocation module 344 is configured to:
when the offloading inclination indication is used to
instruct to allow scheduling on the first resource, and
the first resource is available, allocate the transmis-
sion resource that belongs to the first resource to the
service data; or
the resource allocation module 344 is configured to:
when the offloading inclination indication is used to
instruct to preferably perform scheduling on the non-
first resource, preferably allocate the transmission
resource that belongs to the non-first resource to the
service data.

[0061] The data transmission module 346 is config-
ured to transmit the service data by using the transmis-
sion resource allocated by the resource allocation mod-
ule 344. Correspondingly, the data transmission module
346 includes a first transmission unit, a second transmis-
sion unit, a third transmission unit, and a fourth transmis-
sion unit.
[0062] The first transmission unit is configured to: when
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the transmission resource allocated by the resource al-
location module 344 to the service data includes the
transmission resource that belongs to the non-first re-
source, send, by using an LTE carrier in a licensed spec-
trum, data corresponding to the transmission resource
that belongs to the non-first resource in the service data
to a terminal.
[0063] The second transmission unit is configured to:
when the transmission resource allocated by the re-
source allocation module 344 to the service data includes
the transmission resource that belongs to the first re-
source, and the first resource is the LTE carrier in the
unlicensed spectrum, send, by using the LTE carrier in
the unlicensed spectrum, data corresponding to the
transmission resource that belongs to the first resource
in the service data to a terminal.
[0064] The third transmission unit is configured to:
when the transmission resource allocated by the re-
source allocation module 344 to the service data includes
the transmission resource that belongs to the first re-
source, and the first resource is the transmission re-
source provided by the WLAN, send data corresponding
to the transmission resource that belongs to the first re-
source in the service data to a wireless access point of
the WLAN, so that the wireless access point forwards
the data to a terminal.
[0065] The fourth transmission unit is configured to:
when the transmission resource allocated by the re-
source allocation module 344 to the service data includes
the transmission resource that belongs to the first re-
source, and the first resource is the transmission re-
source provided by the secondary eNodeB, instruct the
secondary eNodeB to establish a bearer between the
secondary eNodeB and a terminal, and send data cor-
responding to the transmission resource that belongs to
the first resource in the service data to the secondary
eNodeB, so that the secondary eNodeB forwards the da-
ta to the terminal by using the established bearer.
[0066] It should be noted that if the service data further
includes uplink service data, the device further includes
the uplink indication module 343.
[0067] The uplink indication module 343 is configured
to, when the offloading inclination indication received by
the indication receiving module 342 is an uplink-downlink
shared offloading inclination indication, send the offload-
ing inclination indication to the terminal, so that the ter-
minal determines, according to the offloading inclination
indication, a transmission resource used for transmitting
the uplink service data, and transmits the uplink service
data according to the determined transmission resource
used for transmitting the uplink service data.
[0068] The uplink indication module 343 is configured
to, when the offloading inclination indication received by
the indication receiving module 342 includes a separate
uplink offloading inclination indication, send the uplink
offloading inclination indication in the offloading inclina-
tion indication to the terminal, so that the terminal deter-
mines, according to the uplink offloading inclination indi-

cation, a transmission resource used for transmitting the
uplink service data, and transmits the uplink service data
according to the determined transmission resource used
for transmitting the uplink service data.
[0069] Certainly, in a scenario in which the service data
includes only the uplink service data, the access network
device 340 may not include the resource allocation mod-
ule 344 and the data transmission module 346, and in-
clude only the indication receiving module 342 and the
uplink indication module 343.
[0070] The device further includes the traffic statistics
collection module 347 and the traffic reporting module
348.
[0071] The traffic statistics collection module 347 is
configured to collect the traffic statistics information re-
spectively corresponding to the transmission resource
that is used for transmitting the service data and belongs
to the first resource and/or the transmission resource that
is used for transmitting the service data and belongs to
the non-first resource.
[0072] The traffic reporting module 348 is configured
to report the traffic statistics information to the core net-
work device 320. Differential charging may be performed
on the first resource and the non-first resource after the
traffic statistics information is received by the core net-
work device 320.
[0073] In conclusion, according to the data offloading
system provided in this embodiment, an access network
device receives an offloading inclination indication of
service data from a core network device; allocates, ac-
cording to the offloading inclination indication, a trans-
mission resource used for transmitting the service data;
and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
by the secondary eNodeB.
[0074] According to the data offloading system provid-
ed in this embodiment, the core network device further
generates the offloading inclination indication according
to QoS information, which can effectively ensure the QoS
of the service data. The offloading inclination indication
is further sent to a terminal, so that the QoS is ensured
when the service data includes uplink service data. The
offloading inclination indication is further carried by using
a specific QoS class identifier QCI value, which reduces
signal interaction between the core network device and
the access network device, and reduces a demand for
control resources. The access network device further re-
ports traffic statistics information to the core network de-
vice, which helps implement an effect of differential
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charging or other statistics collection on the first resource
and a non-first resource. Referring to FIG. 5, FIG. 5
shows a schematic structural diagram of a data offloading
system according to an example for better understanding
the invention. This example is described by using an ex-
ample in which the access network device is the primary
eNodeB 104 shown in FIG. 1A/FIG. 1B/FIG. 1C, or the
access network device is the secondary eNodeB 108
shown in FIG. 2B/FIG. 2C. The system includes a core
network device 520 and an access network device 540.
[0075] The core network device 520 includes an infor-
mation sending module 522.
[0076] The information sending module 522 is config-
ured to send QoS information of service data to the ac-
cess network device 540.
[0077] The access network device 540 includes an in-
formation receiving module 542, a transmission alloca-
tion module 544, and a data transmission module 546.
[0078] The information receiving module 542 is con-
figured to receive the QoS information of the service data.
[0079] The transmission allocation module 544 is con-
figured to allocate, according to the QoS information, a
transmission resource used for transmitting the service
data, where the transmission resource includes a trans-
mission resource that belongs to a first resource and a
transmission resource that belongs to a non-first re-
source, and the first resource includes an LTE carrier in
an unlicensed spectrum, a transmission resource provid-
ed by a WLAN, or a transmission resource provided by
a secondary eNodeB.
[0080] The data transmission module 546 is config-
ured to transmit the service data by using the allocated
transmission resource.
[0081] In conclusion, according to the data offloading
system provided in this example, an access network de-
vice receives QoS information from a core network de-
vice; allocates, according to the QoS information, a trans-
mission resource used for transmitting service data; and
transmits the service data by using the allocated trans-
mission resource, which resolves a problem that QoS in
a transmission process cannot be ensured when data is
offloaded by using a first resource such as an unlicensed
spectrum, a transmission resource provided by a WLAN,
or a transmission resource provided by a secondary eN-
odeB, and achieves an effect that the QoS in the trans-
mission process can be ensured even if the data is of-
floaded by using the first resource such as the unlicensed
spectrum, the transmission resource provided by the
WLAN, or the transmission resource provided by the sec-
ondary eNodeB.
[0082] Referring to FIG. 6, FIG. 6 shows a schematic
structural diagram of a data offloading system according
to a second example for better understanding the inven-
tion. This second example is described by using an ex-
ample in which the access network device is the primary
eNodeB 104 shown in FIG. 1A/FIG. 1B/FIG. 1C, or the
access network device is the secondary eNodeB 108
shown in FIG. 2B/FIG. 2C. The system includes a core

network device 520 and an access network device 540.
[0083] The core network device 520 includes an infor-
mation sending module 522, a traffic receiving module
524, and a traffic forwarding module 526.
[0084] The information sending module 522 is config-
ured to send QoS information of service data to the ac-
cess network device 540. The information sending mod-
ule 522 is configured to directly send the QoS information
to a primary eNodeB; or the information sending module
522 is configured to forward the QoS information to a
secondary eNodeB by using a primary eNodeB. The traf-
fic receiving module 524 is configured to receive traffic
statistics information fed back by the access network de-
vice 540, wherein the traffic statistics information is fed
back by the access network device 540 after collecting
traffic respectively corresponding to a transmission re-
source that is used for transmitting the service data and
belongs to a first resource and/or a transmission resource
that is used for transmitting the service data and belongs
to a non-first resource.
[0085] When the core network device is a mobility man-
agement entity MME, the core network device further in-
cludes the traffic forwarding module 526.
[0086] The traffic forwarding module 526 is configured
to send the traffic statistics information to a charging net-
work element, so that the charging network element per-
forms, according to the traffic statistics information, dif-
ferential charging on a transmission resource that be-
longs to the first resource and/or a transmission resource
that belongs to the non-first resource.
[0087] The access network device 540 includes an in-
formation receiving module 542, a transmission alloca-
tion module 544, a data transmission module 546, a traffic
statistics collection module 547, and a traffic reporting
module 548.
[0088] The information receiving module 542 is con-
figured to receive the QoS information of the service data.
The QoS information includes but is not limited to a QCI
(QoS Class Identifier, QoS class identifier), a GBR (Guar-
anteed Bit Rate, guaranteed bit rate), an AMBR (Aggre-
gate Maximum Bit Rate, aggregate maximum bit rate),
and an ARP (allocation/retention priority, allocation/re-
tention priority). The information receiving module 542 is
configured to receive the QoS information directly sent
by the core network device 520; or the information re-
ceiving module 542 is configured to receive the QoS in-
formation forwarded by the core network device 520 by
using the primary eNodeB.
[0089] The transmission allocation module 544 is con-
figured to allocate, according to the QoS information, a
transmission resource used for transmitting the service
data, wherein the transmission resource includes the
transmission resource that belongs to the first resource
and the transmission resource that belongs to the non-
first resource, and the first resource includes an LTE car-
rier in an unlicensed spectrum, a transmission resource
provided by a WLAN, or a transmission resource provid-
ed by a secondary eNodeB.
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[0090] The transmission allocation module 544 in-
cludes a first allocation unit, a second allocation unit, a
third allocation unit, and a fourth allocation unit.
[0091] The first allocation unit is configured to: when
the QoS information includes the aggregate maximum
bit rate AMBR, the allocation/retention priority ARP, and
the QoS class identifier QCI, if a rate indicated by the
AMBR is greater than a first threshold, a priority indicated
by the ARP is less than a first priority, and a delay indi-
cated by the QCI is greater than a second threshold, pref-
erably allocate the transmission resource that belongs
to the first resource to the service data. The second al-
location unit is configured to: when the QoS information
includes the guaranteed bit rate GBR, allocate the trans-
mission resource that belongs to the non-first resource
to the service data.
[0092] The third allocation unit is configured to: when
the QoS information does not include the GBR, and the
first resource is available, allocate the transmission re-
source that belongs to the first resource to the service
data.
[0093] The fourth allocation unit is configured to: when
the QoS information does not include the GBR but in-
cludes the ARP and the QCI, if a priority indicated by the
ARP is less than a second priority and a delay indicated
by the QCI is less than a third threshold, preferably allo-
cate the transmission resource that belongs to the non-
first resource to the service data.
[0094] The data transmission module 546 is config-
ured to transmit the service data by using the allocated
transmission resource.
[0095] The data transmission module 546 includes a
first transmission unit, a second transmission unit, a third
transmission unit, and a fourth transmission unit.
[0096] The first transmission unit is configured to: when
the transmission resource allocated to the service data
includes the transmission resource that belongs to the
non-first resource, send, by using an LTE carrier in a
licensed spectrum, data corresponding to the transmis-
sion resource that belongs to the non-first resource in
the service data to a terminal.
[0097] The second transmission unit is configured to:
when the transmission resource allocated to the service
data includes the transmission resource that belongs to
the first resource, and the first resource is the LTE carrier
in the unlicensed spectrum, send, by using the LTE car-
rier in the unlicensed spectrum, data corresponding to
the transmission resource that belongs to the first re-
source in the service data to a terminal.
[0098] The third transmission unit is configured to:
when the transmission resource allocated to the service
data includes the transmission resource that belongs to
the first resource, and the first resource is the transmis-
sion resource provided by the WLAN, send data corre-
sponding to the transmission resource that belongs to
the first resource in the service data to a wireless access
point of the WLAN, so that the wireless access point for-
wards the data to a terminal.

[0099] The fourth transmission unit is configured to:
when the transmission resource allocated to the service
data includes the transmission resource that belongs to
the first resource, and the first resource is the transmis-
sion resource provided by the secondary eNodeB, in-
struct the secondary eNodeB to establish a bearer be-
tween the secondary eNodeB and a terminal, and send
data corresponding to the transmission resource that be-
longs to the first resource in the service data to the sec-
ondary eNodeB, so that the secondary eNodeB forwards
the data to the terminal by using the established bearer.
[0100] The device further includes the traffic statistics
collection module 547 and the traffic reporting module
548.
[0101] The traffic statistics collection module 547 is
configured to collect the traffic statistics information re-
spectively corresponding to the transmission resource
that is used for transmitting the service data and belongs
to the first resource and/or the transmission resource that
is used for transmitting the service data and belongs to
the non-first resource.
[0102] The traffic reporting module 548 is configured
to report the traffic statistics information to the core net-
work device 520.
[0103] In conclusion, according to the data offloading
system provided in this second example, an access net-
work device receives an offloading inclination indication
of service data from a core network device; allocates,
according to the offloading inclination indication, a trans-
mission resource used for transmitting the service data;
and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
by the secondary eNodeB.
[0104] According to the data offloading system provid-
ed in this embodiment, the offloading inclination indica-
tion is further carried by using a specific QoS class iden-
tifier QCI value, which reduces signal interaction between
the core network device and the access network device,
and reduces a demand for control resources. The access
network device further reports traffic statistics informa-
tion to the core network device, which helps implement
an effect of differential charging or other statistics collec-
tion on the first resource and a non-first resource.
[0105] Referring to FIG. 7, FIG. 7 shows a schematic
structural diagram of a data offloading system according
to an embodiment of the present invention. This embod-
iment is described by using an example in which the ac-
cess network device is the primary eNodeB 104 shown
in FIG. 1A/FIG. 1B/FIG. 1C, or the access network device
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is the secondary eNodeB 108 shown in FIG. 2B/FIG. 2C.
The system includes a core network device 720 and an
access network device 740.
[0106] The core network device 720 includes a proc-
essor 722, a transmitter 724, and a receiver 726.
[0107] The processor 722 is configured to determine
an offloading inclination indication of service data, where-
in the offloading inclination indication is used to indicate
a scheduling inclination of the service data on a first re-
source, and the first resource includes an LTE carrier in
an unlicensed spectrum, a transmission resource provid-
ed by a WLAN, or a transmission resource provided by
a secondary eNodeB. The service data mainly refers to
downlink service data in this embodiment.
[0108] The transmitter 724 is configured to send the
offloading inclination indication of the service data to the
access network device 740, so that the access network
device 740 allocates, according to the offloading inclina-
tion indication, a transmission resource used for trans-
mitting the service data, and transmits the service data
by using the allocated transmission resource.
[0109] The access network device 740 includes a proc-
essor 742, a transmitter 744, and a receiver 746.
[0110] The receiver 746 is configured to receive the
offloading inclination indication of the service data, where
the offloading inclination indication is used to indicate the
scheduling inclination of the service data on the first re-
source, and the first resource includes the LTE carrier in
the unlicensed spectrum, the transmission resource pro-
vided by the WLAN, or the transmission resource provid-
ed by the secondary eNodeB.
[0111] The processor 742 is configured to allocate, ac-
cording to the offloading inclination indication, the trans-
mission resource used for transmitting the service data.
[0112] The transmitter 744 is configured to transmit the
service data by using the allocated transmission re-
source.
[0113] In conclusion, according to the data offloading
system provided in this embodiment, an access network
device receives an offloading inclination indication of
service data from a core network device; allocates, ac-
cording to the offloading inclination indication, a trans-
mission resource used for transmitting the service data;
and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
by the secondary eNodeB.

For the core network device 720:

[0114] In a more preferred implementation manner
based on the embodiment shown in FIG. 7, the processor
722 is configured to: acquire QoS information of the serv-
ice data, and generate the offloading inclination indica-
tion of the service data according to the QoS information.
The offloading inclination indication includes: prohibiting
scheduling on the first resource; or allowing scheduling
on the first resource; or preferably performing scheduling
on the first resource; or preferably performing scheduling
on a non-first resource. However, if the service data in-
cludes uplink service data, the foregoing offloading incli-
nation indication may be an uplink-downlink shared of-
floading inclination indication, or may include a downlink
offloading inclination indication dedicated to a downlink
and/or an uplink offloading inclination indication dedicat-
ed to an uplink.
[0115] In a more preferred implementation manner
based on the embodiment shown in FIG. 7,

the processor 722 is configured to: when the QoS
information includes an aggregate maximum bit rate
AMBR, an allocation/retention priority ARP, and a
QoS class identifier QCI, if a rate indicated by the
AMBR is greater than a first threshold, a priority in-
dicated by the ARP is less than a first priority, and a
delay indicated by the QCI is greater than a second
threshold, generate the offloading inclination indica-
tion used to instruct to preferably perform scheduling
on the first resource;
the processor 722 is configured to: when the QoS
information includes a guaranteed bit rate GBR, gen-
erate the offloading inclination indication used to in-
struct to prohibit scheduling on the first resource;
the processor 722 is configured to: when the QoS
information does not include the GBR, generate the
offloading inclination indication used to instruct to
allow scheduling on the first resource; or
the processor 722 is configured to: when the QoS
information does not include the GBR but includes
the ARP and the QCI, if a priority indicated by the
ARP is less than a second priority and a delay indi-
cated by the QCI is less than a third threshold, gen-
erate the offloading inclination indication used to in-
struct to preferably perform scheduling on the non-
first resource. In a more preferred implementation
manner based on the embodiment shown in FIG. 7,
the transmitter 724 is configured to send the offload-
ing inclination indication to an eNodeB; or
the transmitter 724 is configured to forward the of-
floading inclination indication to the secondary eN-
odeB by using a primary eNodeB.

[0116] In a more preferred implementation manner
based on the embodiment shown in FIG. 7,
the receiver 726 is configured to receive traffic statistics
information fed back by the access network device,
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where the traffic statistics information is fed back by the
access network device after collecting traffic respectively
corresponding to a transmission resource that is used
for transmitting the service data and belongs to the first
resource and/or a transmission resource that is used for
transmitting the service data and belongs to the non-first
resource.
[0117] In a more preferred implementation manner
based on the embodiment shown in FIG. 7,
the transmitter 724 is configured to send the traffic sta-
tistics information to a charging network element, so that
the charging network element performs, according to the
traffic statistics information, differential charging on the
transmission resource that belongs to the first resource
and/or the transmission resource that belongs to the non-
first resource.
[0118] The offloading inclination indication is carried
by using a specific QoS class identifier QCI value.

For the access network device 740:

[0119] In a more preferred implementation manner
based on the embodiment shown in FIG. 7, the offloading
inclination indication includes:

prohibiting scheduling on the first resource; or
allowing scheduling on the first resource; or
preferably performing scheduling on the first re-
source; or
preferably performing scheduling on the non-first re-
source.

[0120] In a more preferred implementation manner
based on the embodiment shown in FIG. 7,

the processor 742 is configured to: when the offload-
ing inclination indication is used to instruct to prohibit
scheduling on the first resource, allocate a transmis-
sion resource that belongs to the non-first resource
to the service data; or
the processor 742 is configured to: when the offload-
ing inclination indication is used to instruct to prefer-
ably perform scheduling on the first resource, pref-
erably allocate a transmission resource that belongs
to the first resource to the service data; or
the processor 742 is configured to: when the offload-
ing inclination indication is used to instruct to allow
scheduling on the first resource, and the first re-
source is available, allocate a transmission resource
that belongs to the first resource to the service data;
or
the processor 742 is configured to: when the offload-
ing inclination indication is used to instruct to prefer-
ably perform scheduling on the non-first resource,
preferably allocate a transmission resource that be-
longs to the non-first resource to the service data.

[0121] In a more preferred implementation manner

based on the embodiment shown in FIG. 7,

the transmitter 744 is configured to: when the trans-
mission resource allocated by the processor 742 to
the service data includes the transmission resource
that belongs to the non-first resource, send, by using
an LTE carrier in a licensed spectrum, data corre-
sponding to the transmission resource that belongs
to the non-first resource in the service data to a ter-
minal;
the transmitter 744 is configured to: when the trans-
mission resource allocated by the processor 742 to
the service data includes the transmission resource
that belongs to the first resource, and the first re-
source is the LTE carrier in the unlicensed spectrum,
send, by using the LTE carrier in the unlicensed
spectrum, data corresponding to the transmission
resource that belongs to the first resource in the serv-
ice data to a terminal;
the transmitter 744 is configured to: when the trans-
mission resource allocated by the processor 742 to
the service data includes the transmission resource
that belongs to the first resource, and the first re-
source is the transmission resource provided by the
WLAN, send data corresponding to the transmission
resource that belongs to the first resource in the serv-
ice data to a wireless access point of the WLAN, so
that the wireless access point forwards the data to
a terminal; or
the transmitter 744 is configured to: when the trans-
mission resource allocated by the processor 742 to
the service data includes the transmission resource
that belongs to the first resource, and the first re-
source is the transmission resource provided by the
secondary eNodeB, instruct the secondary eNodeB
to establish a bearer between the secondary eNo-
deB and a terminal, and send data corresponding to
the transmission resource that belongs to the first
resource in the service data to the secondary eNo-
deB, so that the secondary eNodeB forwards the da-
ta to the terminal by using the established bearer.

[0122] In a more preferred implementation manner
based on the embodiment shown in FIG. 7,

the receiver 742 is configured to receive the offload-
ing inclination indication sent by the core network
device; or
the receiver 742 is configured to receive the offload-
ing inclination indication forwarded by the core net-
work device by using a primary eNodeB; or
the receiver 742 is configured to receive the offload-
ing inclination indication sent by a primary eNodeB,
wherein the offloading inclination indication is gen-
erated by the primary eNodeB according to QoS in-
formation of the service data after the primary eNo-
deB receives the QoS information that is of the serv-
ice data and is sent by the core network device.
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[0123] In a more preferred implementation manner
based on the embodiment shown in FIG. 7, if the service
data includes both downlink service data and uplink serv-
ice data, or the service data includes only uplink service
data,

the transmitter 744 is configured to, when the offload-
ing inclination indication is an uplink-downlink
shared offloading inclination indication, send the of-
floading inclination indication to the terminal, so that
the terminal determines, according to the offloading
inclination indication, a transmission resource used
for transmitting the uplink service data, and transmits
the uplink service data according to the determined
transmission resource used for transmitting the up-
link service data; or
the transmitter 744 is configured to, when the offload-
ing inclination indication includes a separate uplink
offloading inclination indication, send the uplink of-
floading inclination indication in the offloading incli-
nation indication to the terminal, so that the terminal
determines, according to the uplink offloading incli-
nation indication, a transmission resource used for
transmitting the uplink service data, and transmits
the uplink service data according to the determined
transmission resource used for transmitting the up-
link service data.

[0124] In a more preferred implementation manner
based on the embodiment shown in FIG. 7,

the processor 742 is configured to collect the traffic
statistics information respectively corresponding to
the transmission resource that is used for transmit-
ting the service data and belongs to the first resource
and/or the transmission resource that is used for
transmitting the service data and belongs to the non-
first resource; and
the transmitter 744 is configured to report the traffic
statistics information to the core network device.

[0125] Preferably, the offloading inclination indication
is carried by using a specific QoS class identifier QCI
value.
[0126] Referring to FIG. 8, FIG. 8 shows a schematic
structural diagram of a data offloading system according
to a third example for better understanding the invention.
This third example is described by using an example in
which the access network device is the primary eNodeB
104 shown in FIG. 1A/FIG. 1B/FIG. 1C, or the access
network device is the secondary eNodeB 108 shown in
FIG. 2B/FIG. 2C. The system includes a core network
device 820 and an access network device 840.
[0127] The core network device 820 includes a proc-
essor 822, a transmitter 824, and a receiver 826. The
processor 822 is configured to control the transmitter 824
to send QoS information of service data to the access
network device 840.

[0128] The access network device 840 includes a proc-
essor 842, a transmitter 844, and a receiver 846. The
receiver 846 is configured to receive the QoS information
of the service data. The QoS information includes but is
not limited to a QCI (QoS Class Identifier, QoS class iden-
tifier), a GBR (Guaranteed Bit Rate, guaranteed bit rate),
an AMBR (Aggregate Maximum Bit Rate, aggregate
maximum bit rate), and an ARP (allocation/retention pri-
ority, allocation/retention priority).
[0129] The processor 842 is configured to allocate, ac-
cording to the QoS information, a transmission resource
used for transmitting the service data, where the trans-
mission resource includes a transmission resource that
belongs to a first resource and a transmission resource
that belongs to a non-first resource, and the first resource
includes an LTE carrier in an unlicensed spectrum, a
transmission resource provided by a WLAN, or a trans-
mission resource provided by a secondary eNodeB.
[0130] The transmitter 844 is configured to transmit the
service data by using the allocated transmission re-
source.
[0131] In conclusion, according to the data offloading
system provided in this third example, an access network
device receives QoS information from a core network
device; allocates, according to the QoS information, a
transmission resource used for transmitting service data;
and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
by the secondary eNodeB.

For the core network device 820:

[0132] In a more preferred embodiment based on what
is provided in FIG. 8, the receiver 826 is configured to
receive traffic statistics information fed back by the ac-
cess network device 840, where the traffic statistics in-
formation is fed back by the access network device 840
after collecting traffic respectively corresponding to the
transmission resource that is used for transmitting the
service data and belongs to the first resource and/or the
transmission resource that is used for transmitting the
service data and belongs to the non-first resource.
[0133] When the core network device is a mobility man-
agement entity MME, the transmitter 824 is configured
to send the traffic statistics information to a charging net-
work element, so that the charging network element per-
forms, according to the traffic statistics information, dif-
ferential charging on the transmission resource that be-
longs to the first resource and/or the transmission re-
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source that belongs to the non-first resource.

For the access network device 840:

[0134] In a more preferred embodiment based on what
is provided in FIG. 8,

the processor 842 is configured to: when the QoS
information includes the aggregate maximum bit rate
AMBR, the allocation/retention priority ARP, and the
QoS class identifier QCI, if a rate indicated by the
AMBR is greater than a first threshold, a priority in-
dicated by the ARP is less than a first priority, and a
delay indicated by the QCI is greater than a second
threshold, preferably allocate the transmission re-
source that belongs to the first resource to the service
data;
the processor 842 is configured to: when the QoS
information includes the guaranteed bit rate GBR,
allocate the transmission resource that belongs to
the non-first resource to the service data;
the processor 842 is configured to: when the QoS
information does not include the GBR, and the first
resource is available, allocate the transmission re-
source that belongs to the first resource to the service
data; or
the processor 842 is configured to: when the QoS
information does not include the GBR but includes
the ARP and the QCI, if a priority indicated by the
ARP is less than a second priority and a delay indi-
cated by the QCI is less than a third threshold, pref-
erably allocate the transmission resource that be-
longs to the non-first resource to the service data.

[0135] In a more preferred embodiment based on what
is provided in FIG. 8,

the transmitter 844 is configured to: when the trans-
mission resource allocated by the processor 842 to
the service data includes the transmission resource
that belongs to the non-first resource, send, by using
an LTE carrier in a licensed spectrum, data corre-
sponding to the transmission resource that belongs
to the non-first resource in the service data to a ter-
minal;
the transmitter 844 is configured to: when the trans-
mission resource allocated by the processor 842 to
the service data includes the transmission resource
that belongs to the first resource, and the first re-
source is the LTE carrier in the unlicensed spectrum,
send, by using the LTE carrier in the unlicensed
spectrum, data corresponding to the transmission
resource that belongs to the first resource in the serv-
ice data to a terminal;
the transmitter 844 is configured to: when the trans-
mission resource allocated by the processor 842 to
the service data includes the transmission resource
that belongs to the first resource, and the first re-

source is the transmission resource provided by the
WLAN, send data corresponding to the transmission
resource that belongs to the first resource in the serv-
ice data to a wireless access point of the WLAN, so
that the wireless access point forwards the data to
a terminal; or
the transmitter 844 is configured to: when the trans-
mission resource allocated by the processor 842 to
the service data includes the transmission resource
that belongs to the first resource, and the first re-
source is the transmission resource provided by the
secondary eNodeB, instruct the secondary eNodeB
to establish a bearer between the secondary eNo-
deB and a terminal, and send data corresponding to
the transmission resource that belongs to the first
resource in the service data to the secondary eNo-
deB, so that the secondary eNodeB forwards the da-
ta to the terminal by using the established bearer.

[0136] In a more preferred embodiment based on what
is provided in FIG. 8,
the receiver 846 is configured to receive the QoS infor-
mation sent by the core network device; or receive the
QoS information forwarded by the core network device
by using a primary eNodeB.
[0137] In a more preferred embodiment based on what
is provided in FIG. 8,

the processor 842 is further configured to collect the
traffic statistics information respectively correspond-
ing to the transmission resource that is used for
transmitting the service data and belongs to the first
resource and/or the transmission resource that is
used for transmitting the service data and belongs
to the non-first resource;
the transmitter 844 is further configured to report the
traffic statistics information to the core network de-
vice.

[0138] Referring to FIG. 9, FIG. 9 shows a method flow-
chart of a data offloading method according to an em-
bodiment of the present invention. This embodiment is
described by using an example in which the data offload-
ing method is applied to the core network device 102 and
the primary eNodeB 104 shown in FIG. 1A/FIG. 1B/FIG.
1C, or the core network device 102 and the secondary
eNodeB 108 shown in FIG. 2B/FIG. 2C. The method in-
cludes:

Step 901: A core network device determines an of-
floading inclination indication of service data. The
offloading inclination indication is used to indicate a
scheduling inclination of the service data on a first
resource, and the first resource includes an LTE car-
rier in an unlicensed spectrum, a transmission re-
source provided by a WLAN, or a transmission re-
source provided by a secondary eNodeB.
Step 902: The core network device sends the of-
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floading inclination indication of the service data to
an access network device.
Step 903: The access network device receives the
offloading inclination indication of the service data.
Step 904: The access network device allocates, ac-
cording to the offloading inclination indication, a
transmission resource used for transmitting the serv-
ice data.
Step 905: The access network device transmits the
service data by using the allocated transmission re-
source.

[0139] In conclusion, according to the data offloading
method provided in this embodiment, an access network
device receives an offloading inclination indication of
service data from a core network device; allocates, ac-
cording to the offloading inclination indication, a trans-
mission resource used for transmitting the service data;
and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
by the secondary eNodeB.
[0140] Referring to FIG. 10, FIG. 10 shows a method
flowchart of a data offloading method according to an-
other embodiment of the present invention. This embod-
iment is described by using an example in which the data
offloading method is applied to the core network device
102 and the primary eNodeB 104 shown in FIG. 1A/FIG.
1B/FIG. 1C, or the core network device 102 and the sec-
ondary eNodeB 108 shown in FIG. 2B/FIG. 2C. The
method includes:
Step 1001: A core network device acquires QoS infor-
mation of service data.
[0141] The QoS information includes but is not limited
to:

a QCI (QoS Class Identifier, QoS class identifier),
a GBR (Guaranteed Bit Rate, guaranteed bit rate),
an AMBR (Aggregate Maximum Bit Rate, aggregate
maximum bit rate), and
an ARP (allocation/retention priority, allocation/re-
tention priority).

[0142] Step 1002: The core network device generates
an offloading inclination indication of the service data ac-
cording to the QoS information.
[0143] The offloading inclination indication is used to
indicate a scheduling inclination of the service data on a
first resource, and the first resource includes an LTE car-
rier in an unlicensed spectrum, a transmission resource

provided by a WLAN, or a transmission resource provid-
ed by a secondary eNodeB.
[0144] When the QoS information includes the AMBR,
the ARP, and the QCI, if a rate indicated by the AMBR
is greater than a first threshold, a priority indicated by the
ARP is less than a first priority, and a delay indicated by
the QCI is greater than a second threshold, the core net-
work device generates an offloading inclination indication
used to instruct to preferably perform scheduling on the
first resource.
[0145] When the QoS information includes the GBR,
the core network device generates an offloading inclina-
tion indication used to instruct to prohibit scheduling on
the first resource.
[0146] When the QoS information does not include the
GBR, the core network device generates an offloading
inclination indication used to instruct to allow scheduling
on the first resource.
[0147] When the QoS information does not include the
GBR but includes the ARP and the QCI, if a priority indi-
cated by the ARP is less than a second priority and a
delay indicated by the QCI is less than a third threshold,
the core network device generates an offloading inclina-
tion indication used to instruct to preferably perform
scheduling on a non-first resource.
[0148] It should be noted that according to different
QoS information, a specific manner of conditions accord-
ing to which the foregoing four offloading inclination in-
dications are generated is not limited in this step. In dif-
ferent embodiments or during implementation performed
by different persons skilled in the art, the foregoing con-
ditions may be different.
[0149] Step 1003: The core network device sends the
offloading inclination indication of the service data to an
access network device.
[0150] The core network device sends the offloading
inclination indication of the service data to the access
network device by carrying the offloading inclination in-
dication in a specific QoS class identifier QCI value. The
specific QoS class identifier QCI value may be a newly-
added QCI value.
[0151] When the access network device is the primary
eNodeB shown in the FIG. 1 series, the core network
device sends the offloading inclination indication to the
primary eNodeB. When the access network device is the
secondary eNodeB shown in the FIG. 2 series, the core
network device forwards the offloading inclination indi-
cation to the secondary eNodeB by using a primary eN-
odeB. That is, the core network device first sends the
offloading inclination indication to the primary eNodeB,
and then the primary eNodeB forwards the offloading in-
clination indication to the secondary eNodeB.
[0152] Step 1004: The access network device receives
the offloading inclination indication of the service data.
[0153] When the access network device is the primary
eNodeB shown in the FIG. 1 series, the primary eNodeB
receives the offloading inclination indication sent by the
core network device. When the access network device
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is the secondary eNodeB shown in the FIG. 2 series, the
secondary eNodeB receives the offloading inclination in-
dication forwarded by the core network device by using
the primary eNodeB.
[0154] In another possible implementation manner, the
core network device may directly send the QoS informa-
tion of the service data to the primary eNodeB, the pri-
mary eNodeB generates the offloading inclination indi-
cation according to the QoS information of the service
data, and then the primary eNodeB sends the offloading
inclination indication to the secondary eNodeB. In this
case, the secondary eNodeB receives the offloading in-
clination indication sent by the primary eNodeB, where
the offloading inclination indication is generated by the
primary eNodeB according to the QoS information of the
service data after the primary eNodeB receives the QoS
information that is of the service data and is sent by the
core network device.
[0155] Step 1005: The access network device allo-
cates, according to the offloading inclination indication,
a transmission resource used for transmitting the service
data.
[0156] The offloading inclination indication includes:
prohibiting scheduling on the first resource; or allowing
scheduling on the first resource; or preferably performing
scheduling on the first resource; or preferably performing
scheduling on the non-first resource.
[0157] When the offloading inclination indication is
used to instruct to prohibit scheduling on the first re-
source, the access network device allocates a transmis-
sion resource that belongs to the non-first resource to
the service data.
[0158] When the offloading inclination indication is
used to instruct to preferably perform scheduling on the
first resource, the access network device preferably al-
locates a transmission resource that belongs to the first
resource to the service data.
[0159] When the offloading inclination indication is
used to instruct to allow scheduling on the first resource,
and the first resource is available, a transmission re-
source that belongs to the first resource is allocated to
the service data.
[0160] When the offloading inclination indication is
used to instruct to preferably perform scheduling on the
non-first resource, the access network device preferably
allocates a transmission resource that belongs to the
non-first resource to the service data.
[0161] Step 1006: The access network device trans-
mits the service data by using the allocated transmission
resource.
[0162] When the transmission resource allocated to
the service data includes the transmission resource that
belongs to the non-first resource, the access network de-
vice sends, by using an LTE carrier in a licensed spec-
trum, data corresponding to the transmission resource
that belongs to the non-first resource in the service data
to a terminal.
[0163] When the transmission resource allocated to

the service data includes the transmission resource that
belongs to the first resource, and the first resource is the
LTE carrier in the unlicensed spectrum, the access net-
work device sends, by using the LTE carrier in the unli-
censed spectrum, data corresponding to the transmis-
sion resource that belongs to the first resource in the
service data to a terminal.
[0164] When the transmission resource allocated to
the service data includes the transmission resource that
belongs to the first resource, and the first resource is the
transmission resource provided by the WLAN, the access
network device sends data corresponding to the trans-
mission resource that belongs to the first resource in the
service data to a wireless access point of the WLAN, so
that the wireless access point forwards the data to a ter-
minal.
[0165] When the transmission resource allocated to
the service data includes the transmission resource that
belongs to the first resource, and the first resource is the
transmission resource provided by the secondary eNo-
deB, the access network device (the primary eNodeB)
instructs the secondary eNodeB to establish a bearer
between the secondary eNodeB and a terminal, and
sends data corresponding to the transmission resource
that belongs to the first resource in the service data to
the secondary eNodeB, so that the secondary eNodeB
forwards the data to the terminal by using the established
bearer.
[0166] It should be additionally noted that, if the service
data further includes uplink service data, after the offload-
ing inclination indication of the service data is received,
the method further includes:

sending, by the access network device when the of-
floading inclination indication is an uplink-downlink
shared offloading inclination indication, the offload-
ing inclination indication to the terminal, so that the
terminal determines, according to the offloading in-
clination indication, a transmission resource used for
transmitting the uplink service data, and transmits
the uplink service data according to the determined
transmission resource used for transmitting the up-
link service data; or
sending, by the access network device when the of-
floading inclination indication includes a separate
uplink offloading inclination indication, the uplink of-
floading inclination indication in the offloading incli-
nation indication to the terminal, so that the terminal
determines, according to the uplink offloading incli-
nation indication, a transmission resource used for
transmitting the uplink service data, and transmits
the uplink service data according to the determined
transmission resource used for transmitting the up-
link service data.

[0167] Certainly, in a scenario in which the service data
includes only the uplink service data, the access network
device may send only the offloading inclination indication
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to the terminal.
[0168] Step 1007: The access network device collects
traffic statistics information respectively corresponding
to a transmission resource that is used for transmitting
the service data and belongs to a first resource and/or a
transmission resource that is used for transmitting the
service data and belongs to a non-first resource.
[0169] The traffic statistics information may be a ratio
of traffic corresponding to the transmission resource that
belongs to the first resource in total traffic; or the traffic
statistics information may be a ratio of traffic correspond-
ing to the transmission resource that belongs to the non-
first resource in total traffic; or the traffic statistics infor-
mation may be a ratio of traffic corresponding to the trans-
mission resource that belongs to the first resource to traf-
fic corresponding to the transmission resource that be-
longs to the non-first resource. As long as the traffic sta-
tistics information can indicate a traffic statistics result, a
specific form of the traffic statistics information is not lim-
ited.
[0170] Step 1008: The access network device reports
the traffic statistics information to the core network de-
vice.
[0171] When the access network device is the primary
eNodeB shown in the FIG. 1 series, the access network
device directly reports the traffic statistics information to
the core network device. When the access network de-
vice is the secondary eNodeB shown in the FIG. 2 series,
the access network device reports the traffic statistics
information to the core network device by using a primary
eNodeB.
[0172] Step 1009: The core network device receives
the traffic statistics information fed back by the access
network device.
[0173] The traffic statistics information is fed back by
the access network device after collecting traffic respec-
tively corresponding to the transmission resource that is
used for transmitting the service data and belongs to the
first resource and/or the transmission resource that is
used for transmitting the service data and belongs to the
non-first resource.
[0174] When the access network device is the primary
eNodeB shown in the FIG. 1 series, the core network
device receives the traffic statistics information directly
reported by the primary eNodeB. When the access net-
work device is the secondary eNodeB shown in the FIG.
2 series, the core network device receives the traffic sta-
tistics information reported by the secondary eNodeB by
using the primary eNodeB.
[0175] Step 1010: The core network device sends the
traffic statistics information to a charging network ele-
ment.
[0176] Because the traffic statistics information may
be used for multiple purposes such as charging and sta-
tistics collection of transmission resource use, how the
core network device uses the traffic statistics information
is not specifically limited. For example, the traffic statis-
tics information is used for charging. When the core net-

work device is a mobility management entity MME, the
MME may send the traffic statistics information to the
charging network element, so that the charging network
element performs, according to the traffic statistics infor-
mation, differential charging on the transmission re-
source that belongs to the first resource and/or the trans-
mission resource that belongs to the non-first resource.
[0177] In conclusion, according to the data offloading
method provided in this embodiment, an access network
device receives an offloading inclination indication of
service data from a core network device; allocates, ac-
cording to the offloading inclination indication, a trans-
mission resource used for transmitting the service data;
and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
by the secondary eNodeB.
[0178] According to the data offloading method provid-
ed in this embodiment, the core network device further
generates the offloading inclination indication according
to QoS information, which can effectively ensure the QoS
of the service data. The offloading inclination indication
is further sent to a terminal, so that the QoS is ensured
when the service data includes uplink service data. The
offloading inclination indication is further carried by using
a specific QoS class identifier QCI value, which reduces
signal interaction between the core network device and
the access network device, and reduces a demand for
control resources. The access network device further re-
ports traffic statistics information to the core network de-
vice, which helps implement an effect of differential
charging or other statistics collection on the first resource
and a non-first resource. It should be noted that the fore-
going step 1001, step 1002, step 1003, step 1009, and
step 1010 may be separately implemented to form the
data offloading method on a core network device side,
and the foregoing step 1004, step 1005, step 1006, step
1007, and step 1008 may be separately implemented to
form the data offloading method on an access network
device side. Referring to FIG. 11, FIG. 11 shows a meth-
od flowchart of a data offloading method according to a
fourth example for better understanding the invention.
This fourth example is described by using an example in
which the data offloading method is applied to the core
network device 102 and the primary eNodeB 104 shown
in FIG. 1A/FIG. 1B/FIG. 1C, or the core network device
102 and the secondary eNodeB 108 shown in FIG.
2B/FIG. 2C. The method includes:

Step 1101: A core network device sends QoS infor-
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mation of service data to an access network device.
Step 1102: The access network device receives the
QoS information of the service data.
Step 1103: The access network device allocates, ac-
cording to the QoS information, a transmission re-
source used for transmitting the service data.

[0179] The transmission resource includes a transmis-
sion resource that belongs to a first resource and a trans-
mission resource that belongs to a non-first resource,
and the first resource includes an LTE carrier in an unli-
censed spectrum, a transmission resource provided by
a WLAN, or a transmission resource provided by a sec-
ondary eNodeB.
[0180] Step 1104: The access network device trans-
mits the service data by using the allocated transmission
resource.
[0181] In conclusion, according to the data offloading
method provided in this fourth example, an access net-
work device receives QoS information from a core net-
work device; allocates, according to the QoS information,
a transmission resource used for transmitting service da-
ta; and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
by the secondary eNodeB.
[0182] Referring to FIG. 12, FIG. 12 shows a method
flowchart of a data offloading method according to a fifth
example for better understanding the invention. This fifth
example is described by using an example in which the
data offloading method is applied to the core network
device 102 and the primary eNodeB 104 shown in FIG.
1A/FIG. 1B/FIG. 1C, or the core network device 102 and
the secondary eNodeB 108 shown in FIG. 2B/FIG. 2C.
The method includes:
Step 1201: A core network device sends QoS information
of service data to an access network device.
[0183] The QoS information includes but is not limited
to:

a QCI (QoS Class Identifier, QoS class identifier),
a GBR (Guaranteed Bit Rate, guaranteed bit rate),
an AMBR (Aggregate Maximum Bit Rate, aggregate
maximum bit rate), and
an ARP (allocation/retention priority, allocation/re-
tention priority).

[0184] When the access network device is a primary
eNodeB, the core network device directly sends the QoS
information to the access network device. When the ac-

cess network device is a secondary eNodeB, the core
network device forwards the QoS information to the ac-
cess network device by using a primary eNodeB.
[0185] Step 1202: The access network device receives
the QoS information of the service data.
[0186] When the access network device is a primary
eNodeB, the access network device receives the QoS
information directly sent by the core network device.
When the access network device is a secondary eNodeB,
the access network device receives the QoS information
forwarded by the core network device by using the pri-
mary eNodeB.
[0187] Step 1203: The access network device allo-
cates, according to the QoS information, a transmission
resource used for transmitting the service data.
[0188] The transmission resource includes a transmis-
sion resource that belongs to a first resource and a trans-
mission resource that belongs to a non-first resource,
and the first resource includes an LTE carrier in an unli-
censed spectrum, a transmission resource provided by
a WLAN, or a transmission resource provided by a sec-
ondary eNodeB.
[0189] When the QoS information includes the AMBR,
the ARP, and the QCI, if a rate indicated by the AMBR
is greater than a first threshold, a priority indicated by the
ARP is less than a first priority, and a delay indicated by
the QCI is greater than a second threshold, the transmis-
sion resource that belongs to the first resource is prefer-
ably allocated to the service data.
[0190] When the QoS information includes the GBR,
the transmission resource that belongs to the non-first
resource is allocated to the service data.
[0191] When the QoS information does not include the
GBR, and the first resource is available, the transmission
resource that belongs to the first resource is allocated to
the service data.
[0192] When the QoS information does not include the
GBR but includes the ARP and the QCI, if a priority indi-
cated by the ARP is less than a second priority and a
delay indicated by the QCI is less than a third threshold,
the transmission resource that belongs to the non-first
resource is preferably allocated to the service data.
[0193] It should be noted that according to different
QoS information, a specific manner of a condition ac-
cording to which the transmission resource is allocated
is not limited in this step. In different embodiments or
during implementation performed by different persons
skilled in the art, the foregoing condition may vary. How-
ever, if the service data includes uplink service data, the
foregoing offloading inclination indication may be an up-
link-downlink shared offloading inclination indication, or
may include a downlink offloading inclination indication
dedicated to a downlink and/or an uplink offloading incli-
nation indication dedicated to an uplink.
[0194] Step 1204: The access network device trans-
mits the service data by using the allocated transmission
resource.
[0195] When the transmission resource allocated to
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the service data includes the transmission resource that
belongs to the non-first resource, the access network de-
vice sends, by using an LTE carrier in a licensed spec-
trum, data corresponding to the transmission resource
that belongs to the non-first resource in the service data
to a terminal.
[0196] When the transmission resource allocated to
the service data includes the transmission resource that
belongs to the first resource, and the first resource is the
LTE carrier in the unlicensed spectrum, the access net-
work device sends, by using the LTE carrier in the unli-
censed spectrum, data corresponding to the transmis-
sion resource that belongs to the first resource in the
service data to a terminal.
[0197] When the transmission resource allocated to
the service data includes the transmission resource that
belongs to the first resource, and the first resource is the
transmission resource provided by the WLAN, the access
network device sends data corresponding to the trans-
mission resource that belongs to the first resource in the
service data to a wireless access point of the WLAN, so
that the wireless access point forwards the data to a ter-
minal.
[0198] When the transmission resource allocated to
the service data includes the transmission resource that
belongs to the first resource, and the first resource is the
transmission resource provided by the secondary eNo-
deB, the access network device (the primary eNodeB)
instructs the secondary eNodeB to establish a bearer
between the secondary eNodeB and a terminal, and
sends data corresponding to the transmission resource
that belongs to the first resource in the service data to
the secondary eNodeB, so that the secondary eNodeB
forwards the data to the terminal by using the established
bearer.
[0199] Step 1205: The access network device collects
traffic statistics information respectively corresponding
to a transmission resource that is used for transmitting
the service data and belongs to a first resource and/or a
transmission resource that is used for transmitting the
service data and belongs to a non-first resource.
[0200] The traffic statistics information may be a ratio
of traffic corresponding to the transmission resource that
belongs to the first resource in total traffic; or the traffic
statistics information may be a ratio of traffic correspond-
ing to the transmission resource that belongs to the non-
first resource in total traffic; or the traffic statistics infor-
mation may be a ratio of traffic corresponding to the trans-
mission resource that belongs to the first resource to traf-
fic corresponding to the transmission resource that be-
longs to the non-first resource. As long as the traffic sta-
tistics information can indicate a traffic statistics result, a
specific form of the traffic statistics information is not lim-
ited.
[0201] Step 1206: The access network device reports
the traffic statistics information to the core network de-
vice.
[0202] When the access network device is the primary

eNodeB shown in the FIG. 1 series, the access network
device directly reports the traffic statistics information to
the core network device. When the access network de-
vice is the secondary eNodeB shown in the FIG. 2 series,
the access network device reports the traffic statistics
information to the core network device by using a primary
eNodeB.
[0203] Step 1207: The core network device receives
the traffic statistics information fed back by the access
network device.
[0204] The traffic statistics information is fed back by
the access network device after collecting traffic respec-
tively corresponding to the transmission resource that is
used for transmitting the service data and belongs to the
first resource and/or the transmission resource that is
used for transmitting the service data and belongs to the
non-first resource.
[0205] When the access network device is the primary
eNodeB shown in the FIG. 1 series, the core network
device receives the traffic statistics information directly
reported by the primary eNodeB. When the access net-
work device is the secondary eNodeB shown in the FIG.
2 series, the core network device receives the traffic sta-
tistics information reported by the secondary eNodeB by
using the primary eNodeB.
[0206] Step 1208: The core network device sends the
traffic statistics information to a charging network ele-
ment.
[0207] Because the traffic statistics information may
be used for multiple purposes such as charging and sta-
tistics collection of transmission resource use, how the
core network device uses the traffic statistics information
is not specifically limited. For example, the traffic statis-
tics information is used for charging. When the core net-
work device is a mobility management entity MME, the
MME may send the traffic statistics information to the
charging network element, so that the charging network
element performs, according to the traffic statistics infor-
mation, differential charging on the transmission re-
source that belongs to the first resource and/or the trans-
mission resource that belongs to the non-first resource.
[0208] In conclusion, according to the data offloading
method provided in this fifth example, an access network
device receives an offloading inclination indication of
service data from a core network device; allocates, ac-
cording to the offloading inclination indication, a trans-
mission resource used for transmitting the service data;
and transmits the service data by using the allocated
transmission resource, which resolves a problem that
QoS in a transmission process cannot be ensured when
data is offloaded by using a first resource such as an
unlicensed spectrum, a transmission resource provided
by a WLAN, or a transmission resource provided by a
secondary eNodeB, and achieves an effect that the QoS
in the transmission process can be ensured even if the
data is offloaded by using the first resource such as the
unlicensed spectrum, the transmission resource provid-
ed by the WLAN, or the transmission resource provided
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by the secondary eNodeB.
[0209] According to the data offloading method provid-
ed in this fifth example, the offloading inclination indica-
tion is further carried by using a specific QoS class iden-
tifier QCI value, which reduces signal interaction between
the core network device and the access network device,
and reduces a demand for control resources. The access
network device further reports traffic statistics informa-
tion to the core network device, which helps implement
an effect of differential charging or other statistics collec-
tion on the first resource and a non-first resource.
[0210] A person of ordinary skill in the art may under-
stand that all or some of the steps of the embodiments
may be implemented by hardware or a program instruct-
ing related hardware. The program may be stored in a
computer-readable storage medium. The storage medi-
um may include a read-only memory, a magnetic disk,
or an optical disc.

Claims

1. An access network device (340), wherein the device
comprises:
an indication receiving module (342), configured to
receive an offloading inclination indication of service
data from a core network device (320), wherein the
offloading inclination indication is used to indicate a
scheduling inclination of the service data on a first
resource, and the first resource comprises a Long
Term Evolution, LTE, carrier in an unlicensed spec-
trum, a transmission resource provided by a wireless
local area network, WLAN, or a transmission re-
source provided by a secondary eNodeB, wherein
the offloading inclination indication-comprises:

prohibiting scheduling on the first resource; or
allowing scheduling on the first resource; or
preferably performing scheduling on the first re-
source; or
preferably performing scheduling on a non-first
resource; and wherein the device further com-
prises
a resource allocation module (344), configured
to allocate, according to the offloading inclina-
tion indication, a transmission resource used for
transmitting the service data; and
a data transmission module (346), configured to
transmit the service data by using the allocated
transmission resource; characterized in that
the device further comprises a traffic statistics
collection module (347) and a traffic reporting
module (348), wherein
the traffic statistics collection module (347) is
configured to collect traffic statistics information
respectively corresponding to the transmission
resource that is used for transmitting the service
data and belongs to the first resource and/or the

transmission resource that is used for transmit-
ting the service data and belongs to the non-first
resource; and
the traffic reporting module (348) is configured
to report the traffic statistics information to a core
network device (320) which sends the traffic sta-
tistics information to a charging network ele-
ment, so that the charging network element per-
forms, according to the traffic statistics informa-
tion, differential charging on the transmission re-
source that belongs to the first resource and/or
the transmission resource that belongs to the
non-first resource.

2. The device according to claim 1, wherein the re-
source allocation module (344) is configured to:
when the offloading inclination indication is used to
instruct to prohibit scheduling on the first resource,
allocate a transmission resource that belongs to the
non-first resource to the service data; or
the resource allocation module (344) is configured
to: when the offloading inclination indication is used
to instruct to preferably perform scheduling on the
first resource, preferably allocate a transmission re-
source that belongs to the first resource to the service
data; or
the resource allocation module (344) is configured
to: when the offloading inclination indication is used
to instruct to allow scheduling on the first resource,
and the first resource is available, allocate a trans-
mission resource that belongs to the first resource
to the service data; or
the resource allocation module (344) is configured
to: when the offloading inclination indication is used
to instruct to preferably perform scheduling on the
non-first resource, preferably allocate a transmission
resource that belongs to the non-first resource to the
service data.

3. The device according to claim 2, wherein the data
transmission module (346) comprises a first trans-
mission unit, a second transmission unit, a third
transmission unit, and a fourth transmission unit,
wherein
the first transmission unit is configured to: when the
transmission resource allocated to the service data
comprises the transmission resource that belongs
to the non-first resource, send, by using an LTE car-
rier in a licensed spectrum, data corresponding to
the transmission resource that belongs to the non-
first resource in the service data to a terminal;
the second transmission unit is configured to: when
the transmission resource allocated to the service
data comprises the transmission resource that be-
longs to the first resource, and the first resource is
the LTE carrier in the unlicensed spectrum, send, by
using the LTE carrier in the unlicensed spectrum,
data corresponding to the transmission resource that
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belongs to the first resource in the service data to a
terminal;
the third transmission unit is configured to: when the
transmission resource allocated to the service data
comprises the transmission resource that belongs
to the first resource, and the first resource is the
transmission resource provided by the WLAN, send
data corresponding to the transmission resource that
belongs to the first resource in the service data to a
wireless access point of the WLAN, so that the wire-
less access point forwards the data to a terminal; or
the fourth transmission unit is configured to: when
the transmission resource allocated to the service
data comprises the transmission resource that be-
longs to the first resource, and the first resource is
the transmission resource provided by the second-
ary eNodeB, instruct the secondary eNodeB to es-
tablish a bearer between the secondary eNodeB and
a terminal, and send data corresponding to the trans-
mission resource that belongs to the first resource
in the service data to the secondary eNodeB, so that
the secondary eNodeB forwards the data to the ter-
minal by using the established bearer.

4. The device according to any one of claims 1 to 3,
wherein
the indication receiving module is configured to re-
ceive the offloading inclination indication sent by a
core network device (320); or
the indication receiving module is configured to re-
ceive the offloading inclination indication forwarded
by a core network device (320) by using a primary
eNodeB; or
the indication receiving module is configured to re-
ceive the offloading inclination indication sent by a
primary eNodeB, wherein the offloading inclination
indication is generated by the primary eNodeB ac-
cording to quality of service, QoS, information of the
service data after the primary eNodeB receives the
QoS information that is of the service data and is
sent by a core network device (320).

5. The device according to any one of claims 1 to 3,
wherein if the service data further comprises uplink
service data, the device further comprises an uplink
indication module, wherein
the uplink indication module is configured to send
the offloading inclination indication to a terminal, or
the uplink indication module is configured to send an
uplink offloading inclination indication in the offload-
ing inclination indication to a terminal.

6. A data offloading method, wherein the method com-
prises:
receiving an offloading inclination indication of serv-
ice data from a core network device (320), wherein
the offloading inclination indication is used to indicate
a scheduling inclination of the service data on a first

resource, and the first resource comprises a Long
Term Evolution LTE carrier in an unlicensed spec-
trum, a transmission resource provided by a wireless
local area network WLAN, or a transmission re-
source provided by a secondary eNodeB, wherein
the offloading inclination indication comprises:

prohibiting scheduling on the first resource; or
allowing scheduling on the first resource; or
preferably performing scheduling on the first re-
source; or
preferably performing scheduling on a non-first
resource and wherein the method further com-
prises:

allocating, according to the offloading incli-
nation indication, a transmission resource
used for transmitting the service data; and
transmitting the service data by using the
allocated transmission resource; charac-
terized in that after the transmitting the
service data by using the allocated trans-
mission resource, the method further com-
prises:

collecting traffic statistics information
respectively corresponding to the
transmission resource that is used for
transmitting the service data and be-
longs to the first resource and/or the
transmission resource that is used for
transmitting the service data and be-
longs to the non-first resource; and
reporting the traffic statistics informa-
tion to a core network device (320)
which sends the traffic statistics infor-
mation to a charging network element
so that the charging network element
performs, according to the traffic statis-
tics information, differential charging on
the transmission resource that belongs
to the first resource and/or the trans-
mission resource that belongs to the
non-first resource.

7. The method according to claim 6, wherein the allo-
cating, according to the offloading inclination indica-
tion, a transmission resource used for transmitting
the service data comprises:

when the offloading inclination indication is used
to instruct to prohibit scheduling on the first re-
source, allocating a transmission resource that
belongs to the non-first resource to the service
data; or
when the offloading inclination indication is used
to instruct to allow scheduling on the first re-
source, and when the first resource is available,
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allocating a transmission resource that belongs
to the first resource to the service data; or
when the offloading inclination indication is used
to instruct to preferably perform scheduling on
the first resource, preferably allocating a trans-
mission resource that belongs to the first re-
source to the service data; or
when the offloading inclination indication is used
to instruct to preferably perform scheduling on
the non-first resource, preferably allocating a
transmission resource that belongs to the non-
first resource to the service data.

8. The method according to claim 6 or 7, wherein the
receiving an offloading inclination indication of serv-
ice data comprises:

receiving the offloading inclination indication
sent by a core network device (320); or
receiving the offloading inclination indication for-
warded by a core network device (320) by using
a primary eNodeB; or
receiving the offloading inclination indication
sent by a primary eNodeB, wherein the offload-
ing inclination indication is generated by the pri-
mary eNodeB according to QoS information of
the service data after the primary eNodeB re-
ceives the QoS information that is of the service
data and is sent by a core network device (320).

9. The method according to claim 6 or 7, wherein if the
service data further comprises uplink service data,
after the receiving an offloading inclination indication
of service data, further comprises:

sending the offloading inclination indication to a
terminal; or
sending an uplink offloading inclination indica-
tion in the offloading inclination indication to a
terminal.

10. A computer-readable storage medium having pro-
gram recorded thereon; wherein the program makes
a computer implement the method of any one of
claims 6 to 9.

Patentansprüche

1. Zugangsnetzwerk-Gerät (340), das Gerät Folgen-
des umfassend:
ein Angabe-Empfangsmodul (342), das dafür konfi-
guriert ist, eine Offloading-Neigungsangabe von
Dienstdaten von einem Kernnetzwerk-Gerät (320)
zu empfangen, wobei die Offloading-Neigungsanga-
be verwendet wird, um eine Planungsneigung der
Dienstdaten auf einer ersten Ressource anzugeben,
und wobei die erste Ressource einen Long Term

Evolution, LTE, Träger in einem nicht lizenzierten
Spektrum, eine Übertragungsressource, die von ei-
nem drahtlosen lokalen Netzwerk, WLAN, bereitge-
stellt wird, oder eine Übertragungsressource, die
von einem sekundären eNodeB bereitgestellt wird,
umfasst, wobei die Offloading-Neigungsangabe Fol-
gendes umfasst:

Verhindern der Planung auf der ersten Ressour-
ce; oder
Erlauben der Planung auf der ersten Ressource;
oder
vorzugsweise Durchführen der Planung auf der
ersten Ressource; oder
vorzugsweise Durchführen der Planung auf ei-
ner nicht-ersten Ressource; und wobei das Ge-
rät ferner ein Ressourcenzuweisungsmodul
(344) umfasst, das dafür konfiguriert ist, ent-
sprechend der Offloading-Neigungsangabe ei-
ne Übertragungsressource zuzuweisen, die für
die Übertragung der Dienstdaten verwendet
wird; und
ein Datenübertragungsmodul (346), das dafür
konfiguriert ist, die Dienstdaten unter Verwen-
dung der zugewiesenen Übertragungsressour-
ce zu übertragen; dadurch gekennzeichnet,
dass das Gerät ferner ein Verkehrsstatistik-
Sammelmodul (347) und ein Verkehrsmelde-
modul (348) umfasst, wobei das Verkehrsstatis-
tik-Sammelmodul (347) dafür konfiguriert ist,
Verkehrsstatistik-Informationen zu sammeln,
die jeweils der Übertragungsressource, die zum
Übertragen der Dienstdaten verwendet wird und
zu der ersten Ressource gehört, und/oder der
Übertragungsressource, die zum Übertragen
der Dienstdaten verwendet wird und zu der
nicht-ersten Ressource gehört, entsprechen;
und
wobei das Verkehrsmeldemodul (348) dafür
konfiguriert ist, die Verkehrsstatistik-Informatio-
nen an ein Kernnetzwerk-Gerät (320) zu mel-
den, das die Verkehrsstatistik-Informationen an
ein Ladenetzwerk-Element sendet, sodass das
Ladenetzwerk-Element gemäß den Verkehrs-
statistik-Informationen eine differenzielle La-
dung der Übertragungsressource, die zu der
ersten Ressource gehört, und/oder der Übertra-
gungsressource, die zu der nicht-ersten Res-
source gehört, durchführt.

2. Gerät nach Anspruch 1, wobei das Ressourcenzu-
weisungsmodul (344) für Folgendes konfiguriert ist:

wenn die Offloading-Neigungsangabe verwen-
det wird, um anzuweisen, die Planung auf der
ersten Ressource zu verbieten, Zuweisen einer
Übertragungsressource, die zu der nicht-ersten
Ressource gehört, zu den Dienstdaten; oder
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wobei das Ressourcenzuweisungsmodul (344)
für Folgende konfiguriert ist:

wenn die Offloading-Neigungsangabe ver-
wendet wird, um anzuweisen, die Planung
vorzugsweise auf der ersten Ressource
durchzuführen, vorzugsweise Zuweisen ei-
ner Übertragungsressource, die zu der ers-
ten Ressource gehört, zu den Dienstdaten;
oder
wobei das Ressourcenzuweisungsmodul
(344) für Folgende konfiguriert ist:

wenn die Offloading-Neigungsangabe
dazu verwendet wird, eine Planung auf
der ersten Ressource anzuweisen, und
die erste Ressource verfügbar ist,
Zuweisen einer Übertragungsressour-
ce, die zu der ersten Ressource gehört,
zu den Dienstdaten; oder
wobei das Ressourcenzuweisungsmo-
dul (344) für Folgende konfiguriert ist:
wenn die Offloading-Neigungsangabe
verwendet wird, um anzuweisen, die
Planung vorzugsweise auf der nicht-
ersten Ressource durchzuführen, vor-
zugsweise Zuweisen einer Übertra-
gungsressource, die zu der nicht-ers-
ten Ressource gehört, zu den Dienst-
daten.

3. Gerät nach Anspruch 2, wobei das Datenübertra-
gungsmodul (346) eine erste, eine zweite, eine dritte
und eine vierte Übertragungseinheit umfasst, wobei
die erste Übertragungseinheit für Folgendes konfi-
guriert ist:

wenn die den Dienstdaten zugewiesene Über-
tragungsressource die Übertragungsressource
umfasst, die zur nicht-ersten Ressource gehört,
Senden, unter Verwendung eines LTE-Trägers
in einem lizenzierten Spektrum, von Daten, die
der Übertragungsressource entsprechen, die
zur nicht-ersten Ressource in den Dienstdaten
gehört, an ein Endgerät;
wobei die zweite Übertragungseinheit für Fol-
gendes konfiguriert ist:

wenn die den Dienstdaten zugewiesene
Übertragungsressource die Übertragungs-
ressource umfasst, die zur ersten Ressour-
ce gehört, und die erste Ressource der LTE-
Träger im nicht lizenzierten Spektrum ist,
Senden von Daten, die der Übertragungs-
ressource entsprechen, die zur ersten Res-
source in den Dienstdaten gehört, unter
Verwendung des LTE-Trägers im nicht li-
zenzierten Spektrum, an ein Endgerät;

wobei die dritte Übertragungseinheit für Fol-
gendes konfiguriert ist:

wenn die den Dienstdaten zugewiese-
ne Übertragungsressource die Über-
tragungsressource umfasst, die zur
ersten Ressource gehört, und die erste
Ressource die vom WLAN bereitge-
stellte Übertragungsressource ist, Sen-
den von Daten, die der Übertragungs-
ressource entsprechen, die zur ersten
Ressource in den Dienstdaten gehört,
an einen drahtlosen Zugangspunkt des
WLAN, sodass der drahtlose Zugangs-
punkt die Daten an ein Endgerät wei-
terleitet; oder
wobei die vierte Übertragungseinheit
für Folgendes konfiguriert ist:
wenn die den Dienstdaten zugewiese-
ne Übertragungsressource die Über-
tragungsressource umfasst, die zur
ersten Ressource gehört, und die erste
Ressource die vom sekundären eNo-
deB bereitgestellte Übertragungsres-
source ist, Anweisen des sekundären
eNodeB, einen Träger zwischen dem
sekundären eNodeB und einem End-
gerät einzurichten und Daten, die der
Übertragungsressource entsprechen,
die zur ersten Ressource in den Dienst-
daten gehört, an das sekundäre eNo-
deB zu senden, sodass das sekundäre
eNodeB die Daten unter Verwendung
des eingerichteten Trägers an das End-
gerät weiterleitet.

4. Gerät nach einem der Ansprüche 1 bis 3, wobei das
Angabe-Empfangsmodul dafür konfiguriert ist, die
von einem Kernnetzwerk-Gerät (320) gesendete
Offloading-Neigungsangabe zu empfangen; oder

wobei das Angabe-Empfangsmodul dafür kon-
figuriert ist, die von einem Kernnetzwerk-Gerät
(320) unter Verwendung eines primären eNo-
deB weitergeleitete Offloading-Neigungsanga-
be zu empfangen; oder
wobei das Angabe-Empfangsmodul dafür kon-
figuriert ist, die von einem primären eNodeB ge-
sendete Offloading-Neigungsangabe zu emp-
fangen, wobei die Offloading-Neigungsangabe
von dem primären eNodeB entsprechend der
Dienstgüte-, QoS-Information der Dienstdaten
erzeugt wird, nachdem das primäre eNodeB die
QoS-Information empfängt, die zu den Dienst-
daten gehört und von einem Kernnetzwerk-Ge-
rät (320) gesendet wird.

5. Gerät nach einem der Ansprüche 1 bis 3, wobei,
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wenn die Dienstdaten ferner Uplink-Dienstdaten um-
fassen, wobei das Gerät ferner ein Uplink-Angabe-
modul umfasst, wobei das Uplink-Angabemodul da-
für konfiguriert ist, die Offloading-Neigungsangabe
an ein Endgerät zu senden, oder wobei das Uplink-
Angabemodul dafür konfiguriert ist, eine Uplink-Off-
loading-Neigungsangabe in der Offloading-Nei-
gungsangabe an ein Endgerät zu senden.

6. Daten-Offloading-Verfahren, das Verfahren Folgen-
des umfassend:
Empfangen einer Offloading-Neigungsangabe von
Dienstdaten von einem Kernnetzwerk-Gerät (320),
wobei die Offloading-Neigungsangabe verwendet
wird, um eine Planungsneigung der Dienstdaten auf
einer ersten Ressource anzuzeigen, und wobei die
erste Ressource einen Long Term Evolution LTE-
Träger in einem nicht lizenzierten Spektrum, eine
Übertragungsressource, die von einem drahtlosen
lokalen Netzwerk WLAN bereitgestellt wird, oder ei-
ne Übertragungsressource, die von einem sekundä-
ren eNodeB bereitgestellt wird, umfasst, wobei die
Offloading-Neigungsangabe Folgendes umfasst:

Verhindern der Planung auf der ersten Ressour-
ce; oder
Erlauben der Planung auf der ersten Ressource;
oder
vorzugsweise Durchführen der Planung auf der
ersten Ressource; oder
vorzugsweise Durchführen der Planung an ei-
ner nicht-ersten Ressource, das Verfahren fer-
ner Folgendes umfassend:

Zuweisen, entsprechend der Offloading-
Neigungsangabe, einer Übertragungsres-
source, die für die Übertragung der Dienst-
daten verwendet wird; und
Übertragen der Dienstdaten unter Verwen-
dung der zugewiesenen Übertragungsres-
source;
dadurch gekennzeichnet, dass nach dem
Übertragen der Dienstdaten unter Verwen-
dung der zugewiesenen Übertragungsres-
source das Verfahren ferner Folgendes um-
fasst:

Sammeln von Verkehrsstatistik-Infor-
mationen, die jeweils der Übertra-
gungsressource entsprechen, die für
die Übertragung der Dienstdaten ver-
wendet wird und zur ersten Ressource
gehört und/oder der Übertragungsres-
source, die für die Übertragung der
Dienstdaten verwendet wird und zur
nicht-ersten Ressource gehört; und
Melden der Verkehrsstatistik-Informa-
tionen an ein Kernnetzwerk-Gerät

(320), das die Verkehrsstatistik-Infor-
mationen an ein Ladenetzwerk-Ele-
ment sendet, sodass das Ladenetz-
werk-Element gemäß den Verkehrs-
statistik-Informationen eine differenzi-
elle Ladung der Übertragungsressour-
ce, die zu der ersten Ressource gehört,
und/oder der Übertragungsressource,
die zu der nicht-ersten Ressource ge-
hört, durchführt.

7. Verfahren nach Anspruch 6, wobei das Zuweisen,
gemäß der Offloading-Neigungsangabe, einer
Übertragungsressource, die für die Übertragung der
Dienstdaten verwendet wird, Folgendes umfasst:

wenn die Offloading-Neigungsangabe verwen-
det wird, um anzuweisen, die Planung auf der
ersten Ressource zu verbieten, Zuweisen einer
Übertragungsressource, die zu der nicht-ersten
Ressource gehört, zu den Dienstdaten; oder
wenn die Offloading-Neigungsangabe dazu ver-
wendet wird, eine Planung auf der ersten Res-
source anzuweisen, und wenn die erste Res-
source verfügbar ist, Zuweisen einer Übertra-
gungsressource, die zu der ersten Ressource
gehört, zu den Dienstdaten; oder
wenn die Offloading-Neigungsangabe verwen-
det wird, um anzuweisen, die Planung vorzugs-
weise auf der ersten Ressource durchzuführen,
vorzugsweise Zuweisen einer Übertragungs-
ressource, die zu der ersten Ressource gehört,
zu den Dienstdaten; oder
wenn die Offloading-Neigungsangabe verwen-
det wird, um anzuweisen, die Planung vorzugs-
weise auf der nicht-ersten Ressource durchzu-
führen, vorzugsweise Zuweisen einer Übertra-
gungsressource, die zu der nicht-ersten Res-
source gehört, zu den Dienstdaten.

8. Verfahren nach Anspruch 6 oder 7, wobei das Emp-
fangen einer Offloading-Neigungsangabe von
Dienstdaten Folgendes umfasst:

Empfangen der von einem Kernnetzwerk-Gerät
(320) gesendeten Offloading-Neigungsangabe;
oder
Empfang der Offloading-Neigungsangabe, die
von einem Kernnetzwerk-Gerät (320) unter Ver-
wendung eines primären eNodeBs weitergelei-
tet wird; oder Empfangen der von einem primä-
ren eNodeB gesendeten Offloading-Neigungs-
angabe, wobei die Offloading-Neigungsangabe
von dem primären eNodeB entsprechend der
QoS-Information der Dienstdaten erzeugt wird,
nachdem das primäre eNodeB die QoS-Infor-
mation empfängt, die zu den Dienstdaten gehört
und von einem Kernnetzwerk-Gerät (320) ge-
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sendet wird.

9. Verfahren nach Anspruch 6 oder 7, wobei, wenn die
Dienstdaten weiterhin Uplink-Dienstdaten umfas-
sen, nach dem Empfang einer Offloading-Neigung-
sangabe von Dienstdaten, weiterhin Folgendes um-
fassend:

Senden der Offloading-Neigungsangabe an ein
Endgerät; oder
Senden einer Uplink-Offloading-Neigungsan-
gabe in der Offloading-Neigungsangabe an ein
Endgerät.

10. Computerlesbares Speichermedium mit einem dar-
auf aufgezeichneten Programm;
wobei das Programm einen Computer veranlasst,
das Verfahren nach einem der Ansprüche 6 bis 9 zu
implementieren.

Revendications

1. Dispositif de réseau d’accès (340), le dispositif
comprenant :
un module de réception d’indication (342), configuré
pour recevoir une indication d’inclinaison de déchar-
gement des données de service d’un dispositif de
réseau central (320), l’indication d’inclinaison de dé-
chargement étant utilisée pour indiquer une inclinai-
son de programmation des données de service sur
une première ressource, et la première ressource
comprend une porteuse à évolution à long terme
(LTE) dans un spectre sans licence, une ressource
de transmission fournie par un réseau local sans fil
(WLAN) ou une ressource de transmission fournie
par un nœud B évolué secondaire, l’indication d’in-
clinaison de déchargement comprenant:

l’interdiction de la programmation sur la premiè-
re ressource ; ou
le fait de permettre la programmation sur la pre-
mière ressource ; ou
l’exécution de préférence d’une programmation
sur la première ressource ; ou
l’exécution de préférence d’une programmation
sur une ressource autre que la première ; et
le dispositif comprenant en outre un module d’at-
tribution de ressources (344), configuré pour at-
tribuer, selon l’indication d’inclinaison de dé-
chargement, une ressource de transmission uti-
lisée pour transmettre les données de service ;
et
un module de transmission de données (346),
configuré pour transmettre les données de ser-
vice en utilisant la ressource de transmission
attribuée ;
caractérisé en ce que le dispositif comprend

en outre un module de collecte de statistiques
de trafic (347) et un module de rapport de trafic
(348), le module de collecte de statistiques de
trafic (347) étant configuré pour collecter des
informations de statistiques de trafic correspon-
dant respectivement à la ressource de transmis-
sion qui est utilisée pour transmettre les don-
nées de service et appartient à la première res-
source et/ou à la ressource de transmission qui
est utilisée pour transmettre les données de ser-
vice et appartient à la ressource autre que la
première ; et
le module de rapport de trafic (348) est configuré
pour rapporter les informations de statistiques
de trafic à un dispositif de réseau central (320)
qui envoie les informations statistiques de trafic
à un élément de réseau de tarification, de sorte
que l’élément de réseau de tarification effectue,
en fonction des informations de statistiques de
trafic, une tarification différentielle sur la res-
source de transmission qui appartient à la pre-
mière ressource et/ou la ressource de transmis-
sion qui appartient à la ressource autre que la
première.

2. Dispositif selon la revendication 1, dans lequel le mo-
dule d’attribution de ressources (344) est configuré
pour :

attribuer, lorsque l’indication d’inclinaison de dé-
chargement est utilisée pour ordonner d’interdi-
re la programmation sur la première ressource,
une ressource de transmission qui appartient à
la ressource autre que la première aux données
de service ; ou
le module d’attribution de ressources (344) est
configuré pour :

attribuer, lorsque l’indication d’inclinaison
de déchargement est utilisée pour ordonner
d’effectuer de préférence une programma-
tion sur la première ressource, de préféren-
ce une ressource de transmission qui ap-
partient à la première ressource aux don-
nées de service ; ou
le module d’attribution de ressources (344)
est configuré pour :

attribuer, lorsque l’indication d’inclinai-
son de déchargement est utilisée pour
ordonner d’autoriser la programmation
sur la première ressource, et que la pre-
mière ressource est disponible, une
ressource de transmission qui appar-
tient à la première ressource aux don-
nées de service ; ou
le module d’attribution de ressources
(344) est configuré pour :
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attribuer, lorsque l’indication d’inclinai-
son de déchargement est utilisée pour
ordonner d’effectuer de préférence une
programmation sur la ressource autre
que la première, de préférence une res-
source de transmission qui appartient
à la ressource autre que la première
aux données de service.

3. Dispositif selon la revendication 2, dans lequel le mo-
dule de transmission de données (346) comprend
une première unité de transmission, une deuxième
unité de transmission, une troisième unité de trans-
mission et une quatrième unité de transmission, la
première unité de transmission étant configurée
pour :

envoyer, lorsque la ressource de transmission
attribuée aux données de service comprend la
ressource de transmission qui appartient à la
ressource autre que la première, en utilisant une
porteuse LTE dans un spectre sous licence, des
données correspondant à la ressource de trans-
mission qui appartient à la ressource autre que
la première dans les données de service à un
terminal ;
la deuxième unité de transmission est configu-
rée pour :

envoyer, lorsque la ressource de transmis-
sion attribuée aux données de service com-
prend la ressource de transmission qui ap-
partient à la première ressource, et que la
première ressource est la porteuse LTE
dans le spectre sans licence, en utilisant la
porteuse LTE dans le spectre sans licence,
des données correspondant à la ressource
de transmission qui appartient à la première
ressource dans les données de service à
un terminal ;
la troisième unité de transmission est con-
figurée pour :

envoyer, lorsque la ressource de trans-
mission attribuée aux données de ser-
vice comprend la ressource de trans-
mission qui appartient à la première
ressource, et que la première ressour-
ce est la ressource de transmission
fournie par le WLAN, des données cor-
respondant à la ressource de transmis-
sion qui appartient à la première res-
source dans les données de service à
un point d’accès sans fil du WLAN, de
sorte que le point d’accès sans fil trans-
fère les données à un terminal ; ou
la quatrième unité de transmission est
configurée pour :

ordonner, lorsque la ressource de
transmission attribuée aux données de
service comprend la ressource de
transmission qui appartient à la premiè-
re ressource, et que la première res-
source est la ressource de transmis-
sion fournie par le nœud B évolué se-
condaire, au nœud B évolué secondai-
re d’établir une porteuse entre le nœud
B évolué secondaire et un terminal, et
envoyer des données correspondant à
la ressource de transmission qui appar-
tient à la première ressource dans les
données de service au nœud B évolué
secondaire, de sorte que le nœud B
évolué secondaire transfère les don-
nées au terminal en utilisant la porteuse
établie.

4. Dispositif selon l’une quelconque des revendications
1 à 3, dans lequel le module de réception d’indication
est configuré pour recevoir l’indication d’inclinaison
de déchargement envoyée par un dispositif de ré-
seau central (320) ; ou

le module de réception d’indication est configuré
pour recevoir l’indication d’inclinaison de dé-
chargement transmise par un dispositif de ré-
seau central (320) en utilisant un nœud B évolué
primaire ; ou
le module de réception d’indication est configuré
pour recevoir l’indication d’inclinaison de dé-
chargement envoyée par un nœud B évolué pri-
maire, l’indication d’inclinaison de décharge-
ment étant générée par le nœud B évolué pri-
maire en fonction des informations de qualité de
service (QoS) des données de service après
que le nœud B évolué primaire a reçu les infor-
mations QoS qui sont des données de service
et sont envoyées par un dispositif de réseau
central (320).

5. Dispositif selon l’une quelconque des revendications
1 à 3, dans lequel si les données de service com-
prennent en outre des données de service de liaison
montante, le dispositif comprend en outre un module
d’indication de liaison montante, le module d’indica-
tion de liaison montante étant configuré pour en-
voyer l’indication d’inclinaison de déchargement à
un terminal, ou le module d’indication de liaison mon-
tante étant configuré pour envoyer une indication
d’inclinaison de déchargement de liaison montante
dans l’indication d’inclinaison de déchargement à un
terminal.

6. Procédé de déchargement de données, le procédé
comprenant:
la réception d’une indication d’inclinaison de déchar-
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gement des données de service d’un dispositif de
réseau central (320), l’indication d’inclinaison de dé-
chargement étant utilisée pour indiquer une inclinai-
son de programmation des données de service sur
une première ressource, et la première ressource
comprend une porteuse à évolution à long terme
(LTE) dans un spectre sans licence, une ressource
de transmission fournie par un réseau local sans fil
(WLAN) ou une ressource de transmission fournie
par un nœud B évolué secondaire, l’indication d’in-
clinaison de déchargement comprenant:

l’interdiction de la programmation sur la premiè-
re ressource ; ou
le fait de permettre la programmation sur la pre-
mière ressource ; ou
l’exécution de préférence d’une programmation
sur la première ressource ; ou
l’exécution de préférence d’une programmation
sur une ressource autre que la première et le
procédé comprenant en outre :

l’attribution, selon l’indication d’inclinaison
de déchargement, d’une ressource de
transmission utilisée pour transmettre les
données de service ; et
la transmission des données de service en
utilisant la ressource de transmission
attribuée ;
caractérisé en ce qu’après la transmission
des données de service en utilisant la res-
source de transmission attribuée, le procé-
dé comprenant en outre :

la collecte des informations de statisti-
ques de trafic correspondant respecti-
vement à la ressource de transmission
qui est utilisée pour transmettre les
données de service et appartient à la
première ressource et/ou à la ressour-
ce de transmission qui est utilisée pour
transmettre les données de service et
appartient à la ressource autre que la
première ; et
le rapport des informations de statisti-
ques de trafic à un dispositif de réseau
central (320) qui envoie les informa-
tions statistiques de trafic à un élément
de réseau de tarification, de sorte que
l’élément de réseau de tarification ef-
fectue, en fonction des informations de
statistiques de trafic, une tarification dif-
férentielle sur la ressource de transmis-
sion qui appartient à la première res-
source et/ou la ressource de transmis-
sion qui appartient à la ressource autre
que la première.

7. Procédé selon la revendication 6, dans lequel l’attri-
bution, selon l’indication d’inclinaison de décharge-
ment, d’une ressource de transmission utilisée pour
transmettre les données de service comprend :

l’attribution, lorsque l’indication d’inclinaison de
déchargement est utilisée pour ordonner d’in-
terdire la programmation sur la première res-
source, d’une ressource de transmission qui ap-
partient à la ressource autre que la première aux
données de service ; ou
l’attribution, lorsque l’indication d’inclinaison de
déchargement est utilisée pour ordonner d’auto-
riser la programmation sur la première ressour-
ce, et que la première ressource est disponible,
d’une ressource de transmission qui appartient
à la première ressource aux données de
service ; ou
l’attribution, lorsque l’indication d’inclinaison de
déchargement est utilisée pour ordonner d’ef-
fectuer de préférence une programmation sur la
première ressource, de préférence d’une res-
source de transmission qui appartient à la pre-
mière ressource aux données de service ; ou
l’attribution, lorsque l’indication d’inclinaison de
déchargement est utilisée pour ordonner d’ef-
fectuer de préférence une programmation sur la
ressource autre que la première, de préférence
d’une ressource de transmission qui appartient
à la ressource autre que la première aux don-
nées de service.

8. Procédé selon la revendication 6 ou 7, dans lequel
la réception d’une indication d’inclinaison de déchar-
gement de données de service comprend :

la réception de l’indication d’inclinaison de dé-
chargement envoyée par un dispositif de réseau
central (320) ; ou
la réception de l’indication d’inclinaison de dé-
chargement transmise par un dispositif de ré-
seau central (320) en utilisant un nœud B évolué
primaire ; ou
la réception de l’indication d’inclinaison de dé-
chargement envoyée par un nœud B évolué pri-
maire, l’indication d’inclinaison de décharge-
ment étant générée par le nœud B évolué pri-
maire en fonction des informations QoS des
données de service après que le nœud B évolué
primaire a reçu les informations QoS qui sont
des données de service et sont envoyées par
un dispositif de réseau central (320).

9. Procédé selon la revendication 6 ou 7, dans lequel
si les données de service comprennent en outre des
données de service de liaison montante, après la
réception d’une indication d’inclinaison de déchar-
gement des données de service, le procédé com-
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prend en outre :

l’envoi de l’indication d’inclinaison de décharge-
ment à un terminal ; ou
l’envoi d’une indication d’inclinaison de déchar-
gement de liaison montante dans l’indication
d’inclinaison de déchargement à un terminal.

10. Support d’informations lisible par ordinateur sur le-
quel est enregistré un programme ;
dans lequel le programme amène un ordinateur à
mettre en oeuvre le procédé selon l’une quelconque
des revendications 6 à 9.
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