
DATA TRANSMISSION METHOD AND DEVICE, AND TERMINAL 

TECHNICAL FIELD 

[00011 The present disclosure relates to the technical field of wireless communication, and 

in particular to a data transmission method and device and a terminal. 

5 

BACKGROUND 

100021 As the load of operators' cellular network becomes increasingly heavier, Wireless 

Local Area Networks (WLAN) network receive more and more attention of operators. The 

operator deploys an operator-level WLAN as a hot supplement of the cellular network to help 

10 	the cellular network perform flow division, such that the pressure of rapid flow growth of the 

cellular network is relieved. The user experience is improved. 

100031 The LTE-WLAN Aggregations (LWA) technology can ensure deep integration 

between an Long Term Evolution (LTE) network and the WLAN on a wireless side to 

balance their dynamic loads. The LWA technology mainly refers to the dual-link technology. 

15 	That is, all data from a core network may be first transmitted to an evolved NodeB (eNB) in 

the LTE network. The eNB may determine which data are transmitted to User Equipment 

(UE) through the LTE network and which data are transmitted to the UE through the WLAN 

in accordance with a series of measurement results, pre-configurations, etc. 

100041 At present, relevant organizations have only discussed a downlink transmission 

20 	process in the LWA technology, but no relevant solution has been proposed for an uplink 

transmission process. 

SUMMARY 

100051 Embodiments of the present disclosure provide a data transmission method and 

25 	device and a terminal. The technical solutions are as follow. 

100061 According to a first aspect of the embodiments of the present disclosure, there is 

provided a data transmission method, applied to a terminal which establishes a 

communication connection with a correspondent node through a first link provided by a 



cellular network and a second link provided by a Wireless Local Area Network WLAN, and 

comprising: 

[0007] acquiring relevant information of the WLAN which is accessed by a home terminal, 

the relevant infonnation of the WLAN is used to indicate a data distribution capability of the 

5 WLAN; 

[0008] determining the amount of data transmitted to the correspondent node by the second 

link in accordance with the relevant infoimation of the WLAN; and 

[0009] transmitting uplink data to the correspondent node through the second link in 

accordance with the amount of data. 

10 	[0010] Optionally, the relevant information of the WLAN network comprises at least one of a 

version number of the WLAN network, a Received Signal Strength Indication RSSI of the 

WLAN network, an available channel utilization of the WLAN network, a Basic Service Set 

BSS load of the WLAN network and the number of stations STA accessed in the WLAN 

network. 

15 	[0011] Optionally, said determining the amount of the data transmitted to the correspondent 

node by the second link in accordance with the relevant information of the WLAN network 

comprises: 

[0012] acquiring a current amount of data in an uplink buffer that is configured to store the 

uplink data; and 

20 	[0013] determining the amount of the data transmitted to the correspondent node by the 

second link in accordance with the relevant information of the WLAN network and the current 

amount of data. 

[0014] Optionally, the method further comprises: 

[0015] sending a Buffer Status Report (BSR) to a base station in the cellular network, 

25 	wherein the BSR comprises a difference value between the current amount of data and the 

amount of the data transmitted by the second link, and the base station is configured to allocate 

an uplink resource for the terminal in accordance with the difference value; and 

[0016] acquiring the uplink resource allocated by the base station. 

[0017] Optionally, the method further comprises: 

30 	[0018] acquiring a network status; and 

[0019] adjusting the amount of data transmitted by the first link or the second link in 

accordance with the network status. 
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[0020] Optionally, the network status comprises at least one of the link quality of the first link, 

the link quality of the second link, the load condition of the cellular network and the load 

condition of the WLAN network. 

[0021] According to a second aspect of the embodiments of the present disclosure, there is 

	

5 	provided a data transmission device, applied to a terminal which establishes a communication 

connection with a correspondent node through a first link provided by a cellular network and a 

second link provided by a WLAN, and comprising: 

[0022] a first acquisition module configured to acquire relevant information of the WLAN 

which is accessed by a home terminal, the relevant information of the WLAN being used to 

	

10 	indicate a data distribution capability of the WLAN; 

[0023] a determination module configured to determine the amount of data transmitted to the 

correspondent node by the second link in accordance with the relevant information of the 

WLAN; and 

[0024] a transmit module configured to transmit uplink data to the correspondent node 

	

15 	through the second link in accordance with the amount of data. 

[0025] Optionally, the relevant information of the WLAN network comprises at least one of a 

version number of the WLAN network, a Received Signal Strength Indication RSSI of the 

WLAN network, an available channel utilization of the WLAN network, a Basic Service Set 

BSS load of the WLAN network and the number of stations STA accessed in the WLAN 

20 network. 

[0026] Optionally, the determination module comprises: 

[0027] a first acquisition sub-module configured to acquire a current amount of data in an 

uplink buffer that is configured to store the uplink data; and 

[0028] a determination sub-module configured to determine the amount of the data 

	

25 	transmitted to the correspondent node by the second link in accordance with the relevant 

information of the WLAN and the current amount of data. 

[0029] Optionally, the determination module further comprises: 

[0030] a sending sub-module configured to send a Buffer Status Report (BSR) to a base 

station in the cellular network, wherein the BSR comprises a difference value between the 

	

30 	current amount of data and the amount of the data transmitted by the second link, and the 

base station is configured to allocate an uplink resource for the terminal in accordance with 

the difference value; and 
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[0031] a second acquisition sub-module configured to acquire the uplink resource allocated 

by the base station. 

[0032] Optionally, the device further comprises: 

[0033] a second acquisition module configured to acquire a network status; and 

	

5 	[0034] an adjusting module configured to adjust the amount of data transmitted by the first 

link or the second link in accordance with the network status. 

[0035] Optionally, the network status comprises at least one of the link quality of the first link, 

the link quality of the second link, the load condition of the cellular network and the load 

condition of the WLAN network. 

	

10 	[0036] According to a third aspect of the embodiments of the present disclosure, there is 

provided a terminal, wherein the terminal establishes a communication connection with a 

correspondent node through a first link provided by a cellular network and a second link 

provided by a WLAN, and the terminal comprises: 

[0037] a processor; and 

	

15 	[0038] a memory for storing instructions executable by the processor; 

[0039] wherein the processor is configured to: 

[0040] acquire relevant information of the WLAN which is accessed by a home terminal, 

wherein the relevant information of the WLAN is for indicating a data distribution capability 

of the WLAN; 

	

20 	[0041] determine the amount of data transmitted to the correspondent node by the second 

link in accordance with the relevant information of the WLAN; and 

[0042] transmit uplink data to the correspondent node through the second link in accordance 

with the amount of data. 

[0043] The technical solutions provided by the present disclosure may include the following 

	

25 	advantageous benefits. 

[0044] By acquiring the relevant information of the WLAN network into which the home 

terminal is accessed, the amount of data transmitted to the correspondent node is determined 

by the second link provided by the WLAN network in accordance with the relevant 

information of the WLAN network, and the uplink data is transmitted to the correspondent 

	

30 	node through the second link in accordance with the determined amount of data. An uplink 

transmission solution in the LWA technology is provided. The sizes of data transmitted on 

the first link provided by the cellular network and the second link provided by the WLAN 

network are determined based on the relevant information of the WLAN network. Thus, 
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distributing transmission of the uplink data is realized. The data transmission pressure of the 

cellular network is reduced. The allocation reasonability of the amount of the data transmitted 

on the two links are guaranteed. 

[0045] It is to be understood that both the foregoing general description and the following 

	

5 	detailed description are exemplary and explanatory only and are not restrictive of the present 

disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0046] The accompanying drawings, which are incorporated in and constitute a part of this 

	

10 	specification, illustrate embodiments consistent with the disclosure and, together with the 

description, serve to explain the principles of the present disclosure. 

[0047] FIG. 1 is a schematic view of a network architecture according to an exemplary 

embodiment; 

[0048] FIG. 2 is a flowchart of a data transmission method according to an exemplary 

15 embodiment; 

[0049] FIG. 3 is a flowchart of a data transmission method according to another exemplary 

embodiment; 

[0050] FIG. 4 is a block diagram of a data transmission device according to an exemplary 

embodiment; 

	

20 	[0051] FIG. 5 is a block diagram of a data transmission device according to another 

exemplary embodiment; and 

[0052] FIG. 6 is simplified schematic view of a terminal according to an exemplary 

embodiment. 

	

25 	DETAILED DESCRIPTION 

[0053] Exemplary embodiments will now be described in detail, examples of which are 

illustrated in the accompanying drawings. The following description refers to the 

accompanying drawings in which the same numbers in different drawings represent the same 

or similar elements unless otherwise represented. The implementations set forth in the 

30 following description of exemplary embodiments do not represent all implementations 

consistent with the present disclosure. Instead, they are merely examples of devices and 

methods consistent with aspects of the disclosure as recited in the appended claims. 
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[0054] FIG. 1 is a schematic view of a network architecture according to an exemplary 

embodiment. The network architecture includes a teiiiiinal 10, a cellular network 20 and a 

WLAN 30. 

[0055] The cellular network 20 is also referred to as a mobile network, and usually includes 

	

5 	a core network and an access network. Several core network devices 22, such as a Mobility 

Management Entity (MME) and a Service Gateway (S-GW), are deployed in the core 

network. Several base stations 21 are deployed in the access network. The base station 21 and 

the terminal 10 communicate with each other through a certain air interface technology, for 

example, a cellular technology. In an LTE system, the base station 21 and the terminal 10 

	

10 	communicate with each other through a Uu interface. The technical solution described in the 

embodiments of the present disclosure may be applicable to the LTE system or other wireless 

communication systems adopting various wireless access technologies, for example, systems 

adopting CDMA (Code Division Multiple Access), FDMA (Frequency Division Multiple 

Access), TDMA (Time Division Multiple Access), OFDMA (Orthogonal Frequency Division 

	

15 	Multiple Access), SC-FDMA (Single Carrier Frequency Division Multiple Access), etc. 

Besides, the technical solution may also be applicable to a follow-up evolution system of the 

LTE system, for example, a 5G (5th Generation) system. To make it clear, only the LTE 

system is taken as an example for explanation. In the LTE system, an E-UTRAN (Evolved 

Universal Terrestrial Radio Access Network) serves as the wireless access network, and an 

	

20 	EPC (Evolved Packet Core) serves as the core network. 

[0056] The WLAN 30 includes a plurality of Access Points (AP) 31. The AP 31 is also 

referred to as wireless access points or hot spots and used for the terminal 10 to access the 

WLAN 30. The AP 31 and the terminal 10 communicate with each other through a wireless 

network, for example, a Wi-Fi (Wireless Fidelity) network. 

	

25 	[0057] In a scenario that the cellular network 20 and the WLAN 30 are aggregated, the 

terminal 10 establishes a communication connection with a correspondent node through a 

first link provided by the cellular network 20 and a second link provided by the WLAN 30. 

As shown in FIG. 1, the first link is a communication link for direct connection between the 

terminal 10 and the base station 21. The second link is a communication link established 

	

30 	between the terminal 10 and the base station 21 through the AP 31. 

[0058] Taking the cellular network 20 as an LTE network for example, in a scenario of an 

LWA, the LTE network may be aggregated with the WLAN 30 by means of colocation 

fusion. The AP 31 in the WLAN 30 may be integrated with an eNB in the LTE network. 
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Alternatively, the LTE network may be aggregated with the WLAN 30 by means of 

non-colocation fusion. The AP 31 in the WLAN 30 may be connected to the eNB in the LTE 

network through an Xw interface. 

[0059] For a downlink transmission process, after receiving a data packet transmitted from 

	

5 	the core network, the base station 21 in the cellular network 20 may draw many factors into 

consideration, such as a current load condition of the base station 21, a load condition of the 

AP 31 in the connected WLAN 30, and a link condition between the terminal 10 and the AP 

31 in the WLAN 30, etc. to dynamically determine whether certain data packets or certain 

services are transmitted to the terminal 10 by the cellular network or by the WLAN 30. If the 

	

10 	base station 21 decides to transmit certain data packets from the WLAN to the terminal 10, 

these data packets can be dynamically distributed through a PDCP (Packet Data Convergence 

Protocol) layer. The data packets of the cellular network 20 are adapted and packaged by a 

newly added adaptation layer or adaptation function and then sent to the AP 31 in the 

connected WLAN 30, and then is sent by the AP 31 in the WLAN 30 to the corresponding 

	

15 	terminal 10. After receiving the data packets distributed by the WLAN 30, the terminal 10 

may merge them with the data packet received by the cellular network 20 at the PDCP layer. 

Then, the merged data packets are transmitted to an upper level. Referring to introductions 

and explanations in the method embodiment of the present disclosure for the detail of an 

uplink transmission process. 

	

20 	[0060] In the embodiment of the present disclosure, the terms "network" and "system" are 

often alternatively used, but their connotations may be understood by those skilled in the art. 

The terminal involved in the embodiments of the present disclosure may include various 

hand-held devices, vehicle-mounted devices, wearable devices and computer devices, having 

a wireless communication function, or other processing devices connected to a wireless 

	

25 	modem, as well as UE (User Equipment), an MS (Mobile Station), a terminal device, etc. in 

various formats. For the convenience of description, all the above-mentioned devices are 

collectively referred to as terminals. The BS (Base Station) involved in the embodiment of 

the present disclosure is a device, which is deployed in the wireless access network and 

configured to provide a wireless communication function for the terminal. The base station 

	

30 	may include a macro base station, a micro base station, a relay station, an access point, etc. In 

systems adopting different wireless access technologies, devices with the functions of the 

base stations may have different names. For example, the device with the function of the base 

station is referred to as an evolved Node B (eNB or eNodeB) in the LTE system, and referred 
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to as a node B in a 3G communication system. For the convenience of description, the 

devices for providing the wireless communication function for the terminal are collectively 

referred to as base stations or BS. 

[0061] FIG. 2 is a flowchart of a data transmission method according to an exemplary 

	

5 	embodiment. The method may be applied to a terminal in the implementing environment of 

FIG 1. The terminal establishes a communication connection with a correspondent node 

through a first link provided by a cellular network and a second link provided by the WLAN. 

The method may include the following steps. 

[0062] In step 201, relevant information of the WLAN accessed by a home terminal is 

	

10 	acquired, and the relevant information of the WLAN is used to indicate a data distribution 

capability of the WLAN. 

[0063] In step 202, the amount of data transmitted to the correspondent node by the second 

link is determined in accordance with the relevant information of the WLAN. 

[0064] In step 203, uplink data is transmitted to the correspondent node through the second 

	

1 5 	link in accordance with the amount of data. 

[0065] To sum up, the data transmission method provided by the embodiment acquires the 

relevant information of the WLAN which is accessed by the home terminal, determines the 

amount of data transmitted to the correspondent node by the second link provided by the 

WLAN in accordance with the relevant information of the WLAN, and transmits the uplink 

	

20 	data to the correspondent node through the second link in accordance with the determined 

amount of data. An uplink transmission solution in the LWA technology is provided. The 

sizes of data transmitted on the first link provided by the cellular network and the second link 

provided by the WLAN are determined based on the relevant information of the WLAN. 

Thus, distributing transmission of the uplink data is realized. The data transmission pressure 

	

25 	of the cellular network is reduced. The allocation reasonability of the amount of the data 

transmitted on the two links are guaranteed. 

[0066] FIG. 3 is a flow chart of a data transmission method according to another exemplary 

embodiment. The method may be applied to a terminal in an implementation environment 

illustrated in FIG. 1. The terminal establishes a communication connection with a 

30 correspondent node through a first link provided by a cellular network and a second link 

provided by a WLAN respectively. The method may include the following steps. 

[0067] In step 301, the relevant information of the WLAN accessed by a home terminal is 

acquired. 
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[0068] The terminal acquires the relevant information of the WLAN accessed by the home 

terminal. The relevant information of the WLAN is used to indicate a data distribution 

capability of the WLAN. Herein, the data distribution capability of the WLAN may be 

measured from the perspective of the version, load condition, link quality and the like of the 

5 WLAN. 

[0069] Optionally, the relevant information of the WLAN includes but not limited to at least 

one of a version number of the WLAN, a Received Signal Strength Indication RSSI of the 

WLAN, an available channel utilization of the WLAN, a Basic Service Set BSS load of the 

WLAN and the number of stations STA accessed in the WLAN. Herein, RSSI of the WLAN 

10 	means RSSI between the terminal and an AP connected thereto. For example, the terminal 

may measure the strength of a received signal that is sent by the AP connected to the terminal 

to obtain the RSSI value. The available channel utilization of the WLAN means the 

utilization ratio of an available channel in the second link. The BSS load of the WLAN 

means a load condition of the BSS (namely, the BSS to which the AP connected to the 

15 	terminal belongs) to which the terminal belongs. The number of the STAs accessed in the 

WLAN means the number of the STAs connected to the AP that is connected to the terminal. 

[0070] In step 302, the amount of data transmitted to the correspondent node by the second 

link is determined in accordance with the relevant information of the WLAN. 

[0071] The terminal determines the amount of the data transmitted to the correspondent 

20 	node by the second link in accordance with the relevant information of the WLAN. The 

amount of data may be a specific value which means a ratio of the amount of the data 

transmitted to the correspondent node by the second link to the total amount of data that is 

required to be transmitted to the correspondent node. Alternatively, the amount of data may 

be a value which indicates the number (unit: piece) of data packets or the data size (unit: bit). 

25 	[0072] In an example, when the amount of data is the value which indicates the number of 

the data packets or the data size, step 302 may include the following sub-steps: 

[0073] 1. acquiring the current amount of data in an uplink buffer that is configured to store 

uplink data; and 

[0074] 2. determining the amount of the data transmitted to the correspondent node by the 

30 second link in accordance with the relevant information of the WLAN and the current 

amount of data. 

[0075] The uplink buffer is a data buffer for storing the uplink data. Taking an LWA 

scenario as an example, since flow distribution is performed through a PDCP layer, the 
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uplink buffer is a PDCP buffer. For example, the current number of the data packets in the 

uplink buffer is n, the terminal determines that the number of data packets transmitted to the 

correspondent node by the second link is m in accordance with the relevant information of 

the WLAN and the number n of the data packets, where n>m>1 , and n and m are integers. 

	

5 	For another example, the current amount of data in the uplink buffer is a bit, the terminal 

determines that the amount of the data transmitted to the correspondent node by the second 

link is b bit in accordance with the relevant information of the WLAN and the amount of data, 

where a>b>1 , and a and b are integers. In consideration that different data packets may 

contain different data sizes, the amount of data may be represented more accurately by the 

	

10 	data size (number of bits). 

[0076] Optionally, after determining the amount of the data transmitted to the 

correspondent node by the second link, the terminal sends a BSR (Buffer Status Report) to 

the base station in the cellular network. Herein, the BSR includes a difference value between 

the current amount of data in the upper buffer and the amount of data transmitted by the 

	

15 	second link. The base station is configured to allocate an uplink resource for the terminal in 

accordance with the difference value. The terminal acquires the uplink resource allocated by 

the base station. In the embodiments of the present disclosure, by carrying the difference 

value in the BSR instead of carrying the current amount of data in the uplink buffer, since the 

difference value reflects more accurately the amount of data which are planned to be 

	

20 	transmitted to the correspondent node by the first link provided by the cellular network, the 

base station may allocate the uplink resource more accurately in accordance with the 

difference value. Thus, the base station is prevented from allocating excessive uplink 

resources for UE. Accordingly, waste of the resources is avoided. 

[0077] Besides, the embodiments of the present disclosure do not limit a specific mode in 

	

25 	which the terminal determines the amount of the data transmitted to the correspondent node 

by the second link in accordance with the relevant information of the WLAN. In an example, 

when the relevant information of the WLAN only includes one piece of information, the 

terminal determines the amount of the data transmitted by the second link in accordance with 

the piece of information. For example, the proportion of the amount of the data transmitted 

	

30 	by the second link to the total amount of data is calculated and inquired in accordance with 

the piece of information. After that, the amount of the data transmitted by the second link is 

worked out in accordance with the current amount of data in the uplink buffer and the 

proportion. When the relevant information of the WLAN includes multiple pieces of 
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information, the terminal may determine the amount of the data transmitted by the second 

link with reference to the multiple pieces of information. For example, different information 

items are configured with different weights. The proportion of the amount of the data 

transmitted by the second link to the total amount of data is calculated and determined in 

	

5 	accordance with the pieces of information and the corresponding weights. After that, the 

amount of the data transmitted by the second link is worked out in accordance with the 

current amount of data in the uplink buffer and the proportion. 

[0078] In step 303, uplink data is transmitted to the correspondent node through the second 

link in accordance with the amount of data. 

	

10 	[0079] The terminal transmits the uplink data to the correspondent node through the second 

link in accordance with the amount of the data. For example, when the current amount of data 

in the uplink buffer is a bit, and the amount of data transmitted to the correspondent node by 

the second link is determined by the terminal to be b bit, the terminal transmits the b bit of 

uplink data to the correspondent node through the second link and transmits the a-b bit of 

	

15 	uplink data to the correspondent node through the first link. 

[0080] In addition, in an uplink transmission process, the terminal may periodically execute 

the steps 301-303 to continuously adjust the amount of data transmitted to the correspondent 

node by the first link and the second link respectively. 

[0081] Optionally, the data transmission method provided by the embodiment further 

	

20 	includes the following steps 304-305. 

[0082] In step 304, a network status is acquired. 

[0083] The terminal acquires the network status which includes but not limited to at least 

one of link quality of the first link, link quality of the second link, a load condition of the 

cellular network and a load condition of the WLAN. The load condition of the cellular 

	

25 	network may be an overall load condition of the cellular network which is accessed by the 

terminal, and may also be a load condition of the base station connected to the telminal. The 

load condition of the WLAN may be an overall load condition of the WLAN which is 

accessed by the terminal, and may also to a load condition of the AP connected to the 

terminal. 

	

30 	[0084] In step 305, the amount of data transmitted by the first link or the second link is 

adjusted in accordance with the network status. 

[0085] The terminal adjusts the amount of data transmitted by the first link or the amount of 

data transmitted by the second link in accordance with the network status. In the embodiment 
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of the present disclosure, the specific adjustment mode is not limited. For example, when the 

link quality of the first link is improved, and/or the link quality of the second link is reduced, 

and/or the load condition of the cellular network is mitigated, and/or the load condition of the 

WLAN is increased, the terminal increases the amount of data transmitted by the first link 

	

5 	and reduces the amount of data transmitted by the second link. On the contrary, when the link 

quality of the first link is reduced, and/or the link quality of the second link is improved, 

and/or the load condition of the cellular network is increased, and/or the load condition of the 

WLAN is mitigated, the terminal reduces the amount of data transmitted by the first link and 

increases the amount of data transmitted by the second link. 

	

10 	[0086] To sum up, the data transmission method provided by the embodiment acquires the 

relevant information of the WLAN which is accessed by the home terminal, determines the 

amount of data transmitted to the correspondent node by the second link provided by the 

WLAN in accordance with the relevant information of the WLAN, and transmits the uplink 

data to the correspondent node through the second link in accordance with the determined 

	

15 	amount of data. An uplink transmission solution in the LWA technology is provided. The 

sizes of data transmitted on the first link provided by the cellular network and the second link 

provided by the WLAN are determined based on the relevant information of the WLAN. 

Thus, distributing transmission of the uplink data is realized. The data transmission pressure 

of the cellular network is reduced. The allocation reasonability of the amount of the data 

	

20 	transmitted on the two links are guaranteed. 

[0087] In addition, the BSR is further sent to the base station in the cellular network by the 

terminal, and includes the difference value between the current amount of data in the uplink 

buffer and the amount of data transmitted by the second link, such that the base station 

allocates an uplink resource for the terminal in accordance with the difference value. Since 

	

25 	the difference value more accurately reflects the amount of data which are planned to be 

transmitted to the correspondent node by the first link provided by the cellular network, the 

base station may allocate the uplink resource more accurately in accordance with the different 

value. Thus, the base station is prevented from allocating excessive uplink resources for UE. 

Accordingly, waste of the resource is avoided. 

	

30 	[0088] In addition, the network status is acquired through the terminal. The amount of data 

transmitted by the first link or the second link is dynamically adjusted in accordance with the 

network status to maximize the resource utilization ratio and to improve the system 

performance. 
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[0089] The embodiments of the present disclosure provide an uplink transmission solution 

in a cellular network and WLAN aggregation scenario. Optionally, when the cellular network 

is an LTE network, an aggregation architecture adopting the uplink transmission solution 

provided by the embodiments of the present disclosure may be referred to as eLWA 

	

5 	(enhanced LTE-WLAN Aggregations). By adoption of the technical solution provided in the 

embodiments of the present disclosure, distributing transmission of the uplink data is realized. 

The data transmission pressure of the cellular network is reduced. 

[0090] The followings are the device embodiments of the present disclosure, which may be 

used to implement the method embodiments of the present disclosure. For details which are 

	

10 	not disclosed in the device embodiments of the present disclosure, reference may be made to 

the method embodiments of the present disclosure. 

[0091] FIG. 4 is a block diagram of a data transmission device according to an exemplary 

embodiment. The device may be applied to the terminal in the implementing environment of 

FIG. 1. The terminal establishes a communication connection with a correspondent node 

	

15 	through a first link provided by a cellular network and a second link provided by a WLAN 

respectively. The device has the function of implementing the above methods and the function 

can be implemented through hardware or through software executed by relevant hardware. The 

device may include: a first acquisition module 410, a determination module 420 and a transmit 

module 430. 

	

20 	[0092] The first acquisition module 410 is configured to acquire relevant information of the 

WLAN which is accessed by a home terminal, and the relevant information of the WLAN is 

used to indicate a data distribution capability of the WLAN. 

[0093] The determination module 420 is configured to determine the amount of data 

transmitted to the correspondent node by the second link in accordance with the relevant 

	

25 	information of the WLAN. 

[0094] The transmit module 430 is configured to transmit uplink data to the correspondent 

node through the second link in accordance with the amount of data. 

[0095] To sum up, the data transmission device provided by the embodiment acquires the 

relevant information of the WLAN which is accessed by the home terminal, deteirnines the 

	

30 	amount of data transmitted to the correspondent node by the second link provided by the 

WLAN in accordance with the relevant information of the WLAN, and transmits the uplink 

data to the correspondent node through the second link in accordance with the determined 

amount of data. An uplink transmission solution in the LWA technology is provided. The 
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sizes of data transmitted on the first link provided by the cellular network and the second link 

provided by the WLAN are determined based on the relevant information of the WLAN. 

Thus, distributing transmission of the uplink data is realized. The data transmission pressure 

of the cellular network is reduced. The allocation reasonability of the amount of the data 

	

5 	transmitted on the two links are guaranteed. 

[0096] In an alternative embodiment provided based on the embodiment shown in FIG. 4, 

the relevant information of the WLAN comprises at least one of at least one of a version 

number of the WLAN, a Received Signal Strength Indication RSSI of the WLAN, an available 

channel utilization of the WLAN, a Basic Service Set BSS load of the WLAN and the number 

	

10 	of stations STA accessed in the WLAN. 

[0097] In another alternative embodiment provided based on the embodiment shown in 

FIG. 4, as shown in FIG. 5, the determination module 420 includes: a first acquisition 

sub-module 420a and a determination sub-module 420b. 

[0098] The first acquisition sub-module 420a is configured to acquire a current amount of 

	

15 	data in the uplink buffer that is configured to store the uplink data. 

[0099] The determination sub-module 420b is configured to determine the amount of the data 

transmitted to the correspondent node by the second link in accordance with the relevant 

information of the WLAN and the current amount of data. 

[00100] Optionally, the determination module 420 further includes: a sending sub-module 

	

20 	420c and a second acquisition sub-module 420d. 

[00101] The sending sub-module 420c is configured to send a BSR to a base station in the 

cellular network, the BSR comprises a difference value between the current amount of data and 

the amount of the data transmitted by the second link, and the base station is configured to 

allocate an uplink resource for the terminal in accordance with the difference value. 

	

25 	[00102] The second acquisition sub-module 420d is configured to acquire the uplink resource 

allocated by the base station. 

[00103] In a yet another alternative embodiment provided based on the embodiment shown 

in FIG. 4, as shown in FIG. 5, the device further includes: a second acquisition module 440 

and an adjusting module 450. 

	

30 	[00104] The second acquisition module 440 is configured to acquire a network status. 

[00105] The adjusting module 450 is configured to adjust the amount of data transmitted by 

the first link or the second link in accordance with the network status. 
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[00106] Optionally, the network status comprises at least one of the link quality of the first link, 

the link quality of the second link, the load condition of the cellular network and the load 

condition of the WLAN. 

[00107] It should be noted that the device provided by the above embodiment is exemplified 

5 only by the division of the above respective functional modules when implementing its 

function. In practical application, the above-described functions may be assigned and 

completed by different functional modules in accordance with requirements, such that the 

internal structure of the device can be divided into different functional modules to complete all 

or part of the functions described above. 

10 	[00108] With respect to the device of the above embodiment, the specific mode of operation 

performed by each module has been described in details in the embodiment of the method, and 

the description thereof may not be described in details herein. 

[00109] An exemplary embodiment of the present disclosure further provides a terminal 

which is capable of implementing the data transmission method provided in the embodiments 

15 	of the present disclosure. The terminal may include: a processor and a memory for storing 

instructions executable by the processor. Herein, the processor is configured to: 

[00110] acquire relevant information of the WLAN which is accessed by a home terminal, and 

the relevant information of the WLAN is used to indicate a data distribution capability of the 

WLAN; 

20 	[00111] determine the amount of data transmitted to the correspondent node by the second link 

in accordance with the relevant information of the WLAN; and 

[00112] transmit uplink data to the correspondent node through the second link in accordance 

with the amount of data. 

[00113] Optionally, the relevant information of the WLAN comprises at least one of a version 

25 	number of the WLAN, a Received Signal Strength Indication RSSI of the WLAN, an available 

channel utilization of the WLAN, a Basic Service Set BSS load of the WLAN and the number 

of stations STA accessed in the WLAN. 

[00114] Optionally, the processor is configured to: 

[00115] acquire a current amount of data in an uplink buffer that is configured to store the 

30 	uplink data; and 

[00116] determine the amount of the data transmitted to the correspondent node by the second 

link in accordance with the relevant information of the WLAN and the current amount of data. 

[00117] Optionally, the processor is configured to: 

15 



[00118] send a Buffer Status Report (BSR) to a base station in the cellular network, wherein 

the BSR comprises a difference value between the current amount of data and the amount of 

the data transmitted by the second link, and the base station is configured to allocate an uplink 

resource for the terminal in accordance with the difference value; and 

	

5 	[00119] acquire the uplink resource allocated by the base station. 

[00120] Optionally, the processor is further configured to: 

[00121] acquire a network status; and 

[00122] adjust the amount of data transmitted by the first link or the second link in accordance 

with the network status. 

	

10 	[00123] Optionally, the network status comprises at least one of the link quality of the first link, 

the link quality of the second link, the load condition of the cellular network and the load 

condition of the WLAN. 

[00124] FIG. 6 is a simplified schematic view of a possible design structure of a terminal 

according to an exemplary embodiment. The terminal 600 includes a transmitter 601, a 

	

15 	receiver 602 and a processor 603. The processor 603 may also be a controller, and is 

indicated as "controller/processor 603" in. FIG. 6. Optionally, the terminal 600 may further 

include a modulation-demodulation processor 605. The modulation-demodulation processor 

605 may include an encoder 606, a modulator 607, a decoder 608 and a demodulator 609. 

[00125] In an example, the transmitter 601 adjusts (such as analog converts, filters, amplifies 

	

20 	and up converts) the output samples and generates an uplink signal that is transmitted to the 

base station in the above-mentioned embodiment through an antenna. On a downlink, the 

antenna receives the downlink signal transmitted by the base station in the above-mentioned 

embodiment. The receiver 602 adjusts (such as filters, amplifies, down converts and digitizes) 

the signals received from the antenna and provides input samples. In the 

	

25 	modulation-demodulation processor 605, the encoder 606 receives business data and a 

signaling message which are to be sent on the uplink, and processes (such as formats, 

encodes and interleaves) the business data and the signaling message. The modulator 607 

further processes (such as symbol maps and modulates) the encoded business data and 

signaling message and provides output samples. The demodulator 609 processes (such as 

	

30 	demodulates) the input samples and provides symbol estimation. The decoder 608 processes 

(such as de-interleaves and decodes) the symbol estimation and provides the decoded data 

and signaling message which are sent to the terminal 600. The encoder 606, the modulator 

607, the demodulator 609 and the decoder 608 may be implemented by the synthesized 

16 



modulation-demodulation processor 605. These units perform processing in accordance with 

the wireless access technology (such as LTE and other access technologies of an evolution 

system). It should be noted that when the terminal 600 does not include the 

modulation-demodulation processor 605, the above functions of the 

	

5 	modulation-demodulation processor 605 may also be completed by the processor 603. 

[00126] The processor 603 performs control management on actions of the terminal 600 and 

is configured to execute the processes performed by the terminal 600 in the embodiments of 

the present disclosure. For example, the processor 603 is further configured to execute the 

step processes in FIG. 2 and FIG. 3, and/or other step processes of the technical solution 

	

10 	described by the present disclosure. 

[00127] Further, the terminal 600 may further include a memory 604 configured to store a 

program code and data for the terminal 600. 

[00128] The processor configured to execute the functions of the terminal in the 

embodiments of the present disclosure may be a Central Processing Unit (CPU), a 

	

15 	general-purpose processor, a Digital Signal Processor (DSP), an Application-Specific 

Integrated Circuit (AS1C), an Field Programmable Gate Array (FPGA), or other 

programmable logic devices, transistor logic devices, hardware components or any 

combinations thereof. The processor may realize or execute various exemplary logic boxes, 

modules and circuits, which are described with reference to the embodiments of the present 

	

20 	disclosure. The processor may also be a combination for achieving calculation, such as a 

combination including one or more microprocessors and a combination of DSP and 

microprocessor. 

[00129] The steps of the method or algorithm described with reference to the embodiments 

of the present disclosure may be realized by means of hardware or in the way that the 

	

25 	processor executes a software instruction. The software instruction may consist of a 

corresponding software module that may be stored in a Random Access Memory (RAM), a 

flash memory, a Read Only Memory (ROM), an Erasable Programmable ROM (EPROM), an 

Electrically EPROM (EEPROM), a register, a hard disk, a mobile hard disk, a CD-ROM or 

storage medium in any other formats well known in the art. An exemplary storage medium is 

	

30 	coupled with the processor, such that the processor may read information from the storage 

medium and write information into the storage medium. Certainly, the storage medium may 

also be part of the processor. The processor and the storage medium may be located in the 
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ASIC. In addition, the ASIC may be located in the terminal. Certainly, the processor and the 

storage medium may also exist as discrete components in the terminal. 

[00130] The embodiments of the present disclosure further provide a computer storage 

medium for storing the computer software instruction used by the terminal. The computer 

5 storage medium contains a program that is designed for executing the above-mentioned 

method. 

[00131] Those skilled in the art should appreciate that in one or more of the above examples, 

the functions described in the embodiments of the present disclosure may be implemented by 

hardware, software, firmware, or any combinations thereof. When implemented by software, 

10 	the functions may be stored in a computer readable medium or transmitted as one or more 

instructions or codes on the computer readable medium. The computer readable medium 

includes a computer storage medium and a communication medium including any medium 

that facilitates transfer of a computer program from one location to another. The storage 

medium may be any available medium that can be accessed by a general-purpose or 

15 	special-purpose computer. 

[00132] It should be understood that "a plurality" as referred to herein means two or more. 

"And/or" describes an association relationship between associated objects and indicates that 

there may be three relationships. For example, A and/or B may indicate that there are three 

cases where A exists separately, A and B exist at the same time, and B exists separately. The 

20 	character "/" generally indicates that an "or" relationship exists between contextual objects. 

[00133] The specific implementations described above have further explained the objectives, 

technical solutions and beneficial effects of the embodiments of the present disclosure. It 

should be understood that the above description is only the specific implementations of the 

embodiments of the present disclosure and is not intended to limit the scope of protection of 

25 	the embodiments of the present disclosure. Any modifications, equivalent substitutions, 

improvements, etc., which are made based on the technical solutions of the embodiments of 

the present disclosure, should fall within the scope of protection of the embodiments of the 

present disclosure. 
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CLAIMS 

What is claimed is: 

1. A data transmission method, applied to a terminal which establishes a communication 

connection with a correspondent node through a first link provided by a cellular network and a 

second link provided by a Wireless Local Area Network (WLAN) respectively, and the method 

comprising: 

acquiring relevant information of the WLAN which is accessed by the terminal, the 

relevant information of the WLAN being used to indicate a data distribution capability of the 

WLAN; 

characterized by 

acquiring a current amount of data in an uplink buffer that is configured to store the uplink 

data; 

determining the amount of the data to be transmitted to the correspondent node by means 

of the second link in accordance with the relevant information of the WLAN and the current 

amount of data; 

transmitting, according to the amount of the data to be transmitted by means of the second 

link, the uplink data to the correspondent node by means of the second link; and 

sending a Buffer Status Report (BSR) to a base station in the cellular network, wherein 

the BSR comprises a difference value between the current amount of data and the amount of 

the data to be transmitted by means of the second link. 

 

2. The method according to claim 1, wherein the relevant information of the WLAN 

comprises at least one of a version number of the WLAN, a Received Signal Strength Indication, 

RSSI, of the WLAN, an available channel utilization of the WLAN, a Basic Service Set, BSS, 

load of the WLAN and the number of stations, STA, accessed in the WLAN. 

 

3. The method according to claim 1 or 2, further comprising: 

acquiring a network status; and 

adjusting the amount of data to be transmitted by one of the first link and the second link 

in accordance with the network status. 

 

4. The method according to claim 3, wherein the network status comprises at least one of 
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the link quality of the first link, the link quality of the second link, the load condition of the 

cellular network and the load condition of the WLAN. 

 

5. A data transmission device, applied to a terminal which establishes a communication 

connection with a correspondent node through a first link provided by a cellular network and a 

second link provided by a Wireless Local Area Network (WLAN) respectively, and the device 

comprising: 

a first acquisition module configured to acquire relevant information of the WLAN which 

is accessed by the terminal, the relevant information of the WLAN being used to indicate a data 

distribution capability of the WLAN; 

a determination module configured to acquire a current amount of data in an uplink buffer 

that is configured to store the uplink data; determine the amount of the data to be transmitted 

to the correspondent node by means of the second link in accordance with the relevant 

information of the WLAN and the current amount of data; 

transmit, according to the amount of the data to be transmitted by means of the second 

link, the uplink data to the correspondent node by means of the second link; and send a Buffer 

Status Report, BSR, to a base station in the cellular network, wherein the BSR comprises a 

difference value between the current amount of data and the amount of the data to be 

transmitted by means of the second link. 

 

6. The device according to claim 5, wherein the relevant information of the WLAN 

comprises at least one of a version number of the WLAN, a Received Signal Strength Indication 

RSSI of the WLAN, an available channel utilization of the WLAN, a Basic Service Set BSS 

load of the WLAN and the number of stations STA accessed in the WLAN. 

 

7. The device according to claim 5 or 6, further comprising: 

a second acquisition module configured to acquire a network status; and 

an adjusting module configured to adjust the amount of data to be transmitted by one of 

the first link and the second link in accordance with the network status. 

 

8. The device according to claim 7, wherein the network status comprises at least one of 

the link quality of the first link, the link quality of the second link, the load condition of the 

cellular network and the load condition of the WLAN. 
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9. A terminal establishing a communication connection with a correspondent node through 

a first link provided by a cellular network and a second link provided by a Wireless Local Area 

Network (WLAN)respectively, and comprising: 

a processor; and 

a memory for storing instructions executable by the processor; 

wherein the processor is configured to: 

acquire relevant information of the WLAN which is accessed by the terminal, the relevant 

information of the WLAN is used to indicate a data distribution capability of the WLAN; 

acquire a current amount of data in an uplink buffer that is configured to store the uplink 

data; 

determine the amount of the data to be transmitted to the correspondent node by means of 

the second link in accordance with the relevant information of the WLAN and the current 

amount of data; 

transmit, according to the amount of the data to be transmitted by means of the second 

link, the uplink data to the correspondent node by means of the second link; and 

send a Buffer Status Report, BSR, to a base station in the cellular network, wherein the 

BSR comprises a difference value between the current amount of data and the amount of the 

data to be transmitted by means of the second link. 

 

10. The terminal according to claim 9, wherein the relevant information of the WLAN 

comprises at least one of a version number of the WLAN, a Received Signal Strength Indication, 

RSSI, of the WLAN, an available channel utilization of the WLAN, a Basic Service Set, BSS, 

load of the WLAN and the number of stations, STA, accessed in the WLAN. 

 

11. The terminal according to claim 9 or 10, wherein the processor is further configured 

to: 

acquire a network status; and 

adjust the amount of data to be transmitted by one of the first link and the second link in 

accordance with the network status. 

 

12. The terminal according to claim 11, wherein the network status comprises at least one 

of the link quality of the first link, the link quality of the second link, the load condition of the 
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cellular network and the load condition of the WLAN. 

 

13. A computer storage medium for storing at least one instruction, at least one program, 

a code set or an instruction set, and the at least one instruction, the at least one program, the 

code set or the instruction set being loaded and executed by a processor to implement a method 

comprising: 

acquiring relevant information of the WLAN which is accessed by a terminal, the relevant 

information of the WLAN being used to indicate a data distribution capability of the WLAN; 

characterized by 

acquiring a current amount of data in an uplink buffer that is configured to store the uplink 

data; 

determining the amount of the data to be transmitted to the correspondent node by means 

of the second link in accordance with the relevant information of the WLAN and the current 

amount of data; 

transmitting, according to the amount of the data to be transmitted by means of the second 

link, the uplink data to the correspondent node by means of the second link; and 

sending a Buffer Status Report, BSR, to a base station in the cellular network, wherein the 

BSR comprises a difference value between the current amount of data and the amount of the 

data to be transmitted by means of the second link. 

 

14. The computer storage medium according to claim 13, wherein the relevant information 

of the WLAN comprises at least one of a version number of the WLAN, a Received Signal 

Strength Indication, RSSI, of the WLAN, an available channel utilization of the WLAN, a 

Basic Service Set, BSS, load of the WLAN and the number of stations, STA, accessed in the 

WLAN. 

 

15. The computer storage medium according to claim 13, wherein the method further 

comprises: 

acquiring a network status; and 

adjusting the amount of data to be transmitted by one of the first link and the second link 

in accordance with the network status. 
 


