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(57) Abstract: A method and an apparatus of establishing dual-connectivity to transmit data are disclosed. A PCell of the UE carries
out a mapping function and realizes a PDCP layer, a RLC layer, a MAC layer and a physical layer, and a SCell of the UE carries out

© quality packet data to data radio bearer mapping and realizes a PDCP layer, a MAC layer and a physical layer, in which a core network

00 transmits data of the UE to the PCell, the PCell maps a QoS Flow of the data of the UE which is quality packet data to a data radio
bearer on a mapping layer, performs path split, transmits data of respective paths to the UE through the PCell and SCell of the UE, ando the UE regroups the data of the respective paths on the PDCP layer, and transmits the regrouped data to an application layer.



Description

Title of Invention: METHOD AND APPARATUS FOR ES¬

TABLISHING DUAL-CONNECTIVITY TO TRANSMIT DATA

IN NEW RADIO COMMUNICATION ARCHITECTURE
Technical Field

[1] The present disclosure relates to radio communications, and in particular to a method

and apparatus for establishing dual-connectivity for a UE, and transmitting data to the

UE through two or more base stations, in the case of base stations of a new radio com

munication system.

Background Art
[2] To meet the demand for wireless data traffic having increased since deployment of

4G (4th-Generation) communication systems, efforts have been made to develop an

improved 5G (5t -Generation) or pre-5G communication system. Therefore, the 5G or

pre-5G communication system is also called a 'beyond 4G network' or a 'post LTE

system'.

[3] The 5G communication system is considered to be implemented in higher frequency

(mmWave) bands, e.g., 60GHz bands, so as to accomplish higher data rates. To

decrease propagation loss of the radio waves and increase the transmission distance,

the beamforming, massive multiple-input multiple-output (MIMO), full dimensional

MIMO (FD-MIMO), array antenna, an analog beam forming, large scale antenna

techniques are discussed in 5G communication systems.

[4] In addition, in 5G communication systems, development for system network im

provement is under way based on advanced small cells, cloud radio access networks

(RANs), ultra-dense networks, device-to-device (D2D) communication, wireless

backhaul, moving network, cooperative communication, coordinated multi-points

(CoMP), reception-end interference cancellation and the like.

[5] In the 5G system, hybrid FSK and QAM modulation (FQAM) and sliding window

superposition coding (SWSC) as an advanced coding modulation (ACM), and filter

bank multi carrier (FBMC), non-orthogonal multiple access (NOMA), and sparse code

multiple access (SCMA) as an advanced access technology have been developed.

[6] In addition, it is predictable that in the future, there will be more and more intelligent

electronic devices and connected articles for daily use, i.e., they are all capable of

accessing a network. From a first aspect, some of father UEs may have features of

being static or low-mobility, low cost, sending and receiving data intermittently with

the amount of data being very small. For those UEs, signaling overheads for setting up

and releasing connections are far more than the amount of data transmitted and



received. From a second aspect, the access delay of further mobile communication

networks are greatly reduced to support more and more real-time applications, e.g.,

virtual reality, or the like. There are many issues to be addressed in current networks

regarding aspects of reducing signaling overheads, improving data transmission ef

ficiency and reducing the access delay of UEs to a network.

Disclosure of Invention

Technical Problem
[7] The present disclosure provides a method and an apparatus for establishing dual-

connectivity to transmit data under the new radio technology.

[8] The present disclosure provides a method and an apparatus for connections on two or

more base stations may be established for a UE so as to improve the throughput of the

system and improve the reliability of data receiving and increase transmission rate.

Solution to Problem
[9] According to an example embodiment of the present disclosure, a method for e s

tablishing dual-connectivity to transmit data, including:

[10] sending, by a base station where a primary cell (PCell) of a user equipment (UE) is

located, a secondary base station adding request message to a base station where a

secondary cell (SCell) is located, in which the secondary base station adding request

message includes configuration information of a quality of service flow (QoS Flow)

which is quality packet data to be created, and the configuration information includes

an identity of the QoS Flow;

[11] receiving, by the base station where the PCell of the UE is located, a secondary base

station adding response message from the base station where the SCell is located, in

which the secondary base station adding response message includes configuration in

formation of a user plane configured for the SCell, and the configuration information

of the user plane includes: the identity of the QoS Flow and an identity of a user plane

tunnel; and

[12] sending, by the base station where the PCell of the UE is located, a bearer modi

fication message to a core network, in which the bearer modification message includes

configuration information of the user plane on the SCell, an IP address of the user

plane and the identity of the user plane tunnel.

[13] According to an example embodiment of the present disclosure, a method for e s

tablishing dual-connectivity to transmit data, including:

[14] sending, by a base station where a primary cell (PCell) is located, a secondary base

station adding request message to a base station where a secondary cell (SCell) is

located, in which the secondary base station adding request message includes con

figuration information of a split bearer to be established, and the configuration in-



formation of the split bearer includes an identity of a data radio bearer (DRB) or an

identity of an Xn user plane and quality information of the DRB; and

[15] receiving, by the base station where the PCell is located, a secondary base station

adding response message from the base station where the SCell is located, in which the

secondary base station adding response message includes configuration information of

a user plane configured for the SCell, and the configuration information of the user

plane includes: the identity of the DRB or the identity of the Xn user plane and an

identity of a user plane tunnel.

[16] According to an example embodiment of the present disclosure, a data transmission

system under a new radio network, including: at least two base stations and a user

equipment (UE), in which:

[17] a primary cell (PCell) of the UE carries out a mapping function and realizes a packet

data convergence protocol (PDCP) layer, a radio link control (RLC) layer, a media

access control (MAC) layer and a physical layer, and a secondary cell (SCell) of the

UE carries out quality packet data to data radio bearer mapping and realizes a PDCP

layer, a MAC layer and a physical layer, in which

[18] a core network transmits data of the UE to the PCell, the PCell maps a QoS Flow of

the data of the UE which is quality packet data to a data radio bearer on a mapping

layer, performs path split, transmits data of respective paths to the UE through the

PCell and SCell of the UE, and the UE regroups the data of the respective paths on the

PDCP layer, and transmits the regrouped data to an application layer; or

[19] the core network transmits the data of the UE to the PCell and the Scell, the PCell

and the Scell map QoS Flows of the data of the UE which are quality packet data to

data radio bearers on mapping layers, and the data is transmitted to the UE through the

PCell and SCell of the UE, and the UE regroups the data on an application layer of the

UE.

[20] According to an example embodiment of the present disclosure, a data transmission

method under a new radio network, including:

[21] receiving, by a base station where a secondary cell (SCell) is located, a downlink

data packet from a base station where a primary cell is located, in which the downlink

data packet comprises: information of quality packet data which is a quality of service

flow (QoS Flow); and

[22] sending, by the base station where the SCell is located, an uplink data packet to the

base station where the primary cell is located, in which the uplink data packet

comprises the information of the QoS Flow and cache information of the QoS Flow.

[23] Other aspects, advantages, and salient features of the disclosure will become apparent

to those skilled in the art from the following detailed description, which, taken in con

junction with the annexed drawings, discloses example embodiments of the disclosure.



Brief Description of Drawings
[24] Various example embodiments of the present disclosure and the foregoing and other

aspects, features, and advantages will be apparent from the following detailed de

scription, taken in conjunction with the accompanying drawings, in which like

reference numerals refer to like elements, and wherein:

[25] FIG. 1 is a schematic diagram illustrating a system structure of an SAE system in ac

cordance with the present disclosure;

[26] FIG. 2 is a schematic diagram illustrating an initial system structure of the next

generation (5G) network in accordance with the present disclosure;

[27] FIG. 3 is a diagram of a 5G system architecture;

[28] FIG. 4 is a schematic diagram of a method of the present disclosure;

[29] FIG. 5 is a schematic diagram of Embodiment 1 of the present disclosure;

[30] FIG. 6 is a schematic diagram of Embodiment 2 of the present disclosure;

[31] FIG. 7 is a schematic diagram of Embodiment 3 of the present disclosure;

[32] FIG. 8 is a schematic diagram of Embodiment 4 of the present disclosure;

[33] FIG. 9 is a schematic diagram of Embodiment 5 of the present disclosure;

[34] FIG. 10 is a flowchart illustrating a first method of connection control of a light

connection UE in accordance with the present disclosure;

[35] FIG. 11 is a flowchart illustrating a second method of connection control of a light-

connection UE in accordance with the present disclosure;

[36] FIG. 12 is a flowchart illustrating a third method of connection control of a light-

connection UE in accordance with the present disclosure;

[37] FIG. 13 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a sixth embodiment of the present disclosure;

[38] FIG. 14 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a seventh embodiment of the present disclosure;

[39] FIG. 15 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a eighth embodiment of the present disclosure;

[40] FIG. 16 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a ninth embodiment of the present disclosure;

[41] FIG. 17 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a tenth embodiment of the present disclosure;

[42] FIG. 18 is a schematic diagram illustrating modules of a network device in ac

cordance with an embodiment of the present disclosure;

[43] FIG. 19 is a schematic diagram illustrating modules of a network device in ac

cordance with an embodiment of the present disclosure; and

[44] FIG. 20 is a schematic diagram illustrating modules of a user equipment in ac-



cordance with an embodiment of the present disclosure.

Mode for the Invention
[45] Hereinafter, example embodiments of the present disclosure are described in greater

detail with reference to the accompanying drawings.

[46] In describing the example embodiments, the description of technologies that are

known in the art and that are not directly related to the present disclosure may be

omitted for the sake of clarity.

[47] For the same reasons, some elements may be exaggerated or schematically i l

lustrated. The size of each element does not necessarily reflect the real size of the

element. The same reference numeral is used to refer to the same element throughout

the drawings.

[48] Advantages and features of the present disclosure, and methods for achieving the

same may be understood through the various example embodiments to be described

below with reference to the accompanying drawings. However, the present disclosure

is not limited to the example embodiments disclosed herein, and various changes may

be made thereto. The example embodiments disclosed herein are provided only to

inform one of ordinary skilled in the art of the category of the present disclosure. The

present disclosure is defined by the appended claims. The same reference numeral

denotes the same element throughout the specification.

[49] It should be appreciated that the blocks in each flowchart and combinations of the

flowcharts may be performed by computer program instructions. Since the computer

program instructions may be equipped in a processor of a general-use computer, a

dedicated processor, a special-use computer or other programmable data processing

devices, the instructions executed through a processor of a computer or other pro

grammable data processing devices cause the devices and/or processors to perform the

functions described in connection with a block(s) of each flowchart. Since the

computer program instructions may be stored in a computer-available or computer-

readable memory that may be oriented to a computer or other programmable data

processing devices to implement a function in a specified manner, the instructions

stored in the computer-available or computer-readable memory may produce a product

including an instructions for performing the functions described in connection with a

block(s) in each flowchart. Since the computer program instructions may be equipped

in a computer or other programmable data processing devices, instructions that

generate a process executed by a computer as a series of operational steps are

performed over the computer or other programmable data processing devices and

operate the computer or other programmable data processing devices may provide

steps for executing the functions described in connection with a block(s) in each



flowchart.

[50] Further, each block may represent a module, segment, or part of a code including one

or more executable instructions for executing a specified logical function(s). Further, it

should also be noted that in some replacement execution examples, the functions

mentioned in the blocks may occur in different orders. For example, two blocks that

are consecutively shown may be performed substantially simultaneously or in a reverse

order depending on corresponding functions.

[51] As used herein, the term "unit" may refer, for example, to a software element or a

hardware element such as processing circuitry, a field-programmable gate array

(FPGA) or an application specific integrated circuit (ASIC), or the like, but is not

limited thereto. A unit plays a certain role. However, the term "unit" is not limited as

meaning a software and/or hardware element. A 'unit' may be configured in a storage

medium that may be addressed or may be configured to reproduce one or more

processors. Accordingly, as an example, a 'unit' includes elements, such as software

elements, object-oriented software elements, class elements, and task elements,

processes, functions, attributes, procedures, subroutines, segments of program codes,

drivers, firmware, microcodes, circuits, data, databases, data architectures, tables,

arrays, and variables. A function provided in an element or a 'unit' may be combined

with additional elements or may be separated into sub elements or sub units. Further,

an element or a 'unit' may be implemented to reproduce one or more CPUs in a device

or a security multimedia card.

[52] Although the description of example embodiments herein mentions particular com

munication protocols, systems, and services, the subject matter of the present

disclosure may also be applicable to other communication schemes or services having

similar technical backgrounds without departing from the scope of the present

disclosure, and this may be determined by one of ordinary skill in the art.

[53] The present disclosure may use the following technical schemes:

[54] A method for establishing dual-connectivity to transmit data, including:

[55] sending, by a base station where a primary cell (PCell) of a user equipment (UE) is

located, a secondary base station adding request message to a base station where a

secondary cell (SCell) is located, in which the secondary base station adding request

message includes configuration information of a quality of service flow (QoS Flow)

which is quality packet data to be created, and the configuration information includes

an identity of the QoS Flow;

[56] receiving, by the base station where the PCell of the UE is located, a secondary base

station adding response message from the base station where the SCell is located, in

which the secondary base station adding response message includes configuration in

formation of a user plane configured for the SCell, and the configuration information



of the user plane includes: the identity of the QoS Flow and an identity of a user plane

tunnel; and

[57] sending, by the base station where the PCell of the UE is located, a bearer modi

fication message to a core network, in which the bearer modification message includes

configuration information of the user plane on the SCell, an IP address of the user

plane and the identity of the user plane tunnel.

[58] Preferably, the secondary base station adding request message sent from the base

station where the PCell of the UE is located to the base station where the SCell is

located carries: an identity of a tunnel for data forwarding (TEID) allocated by the base

station where the PCell is located.

[59] Preferably, the secondary base station adding request message sent from the base

station where the PCell of the UE is located to the base station where the SCell is

located carries: an identity of a QoS Flow, data of which is suggested to be forwarded.

[60] Preferably, the secondary base station adding response message received by the base

station where the PCell of the UE is located from the base station where the SCell is

located carries an identity of a QoS Flow, data of which needs to be forwarded, and in

formation indicating forwarding is required.

[61] Preferably, a tunnel decided by the secondary base station includes a tunnel between

a master base station and a secondary base station and/or a tunnel between the

secondary base station and the core network, in which the tunnel decided by the

secondary base station is targeted for one PDU Session.

[62] A method for establishing dual-connectivity to transmit data, including:

[63] sending, by a base station where a primary cell (PCell) is located, a secondary base

station adding request message to a base station where a secondary cell (SCell) is

located, in which the secondary base station adding request message includes con

figuration information of a split bearer to be established, and the configuration in

formation of the split bearer includes an identity of a data radio bearer (DRB) or an

identity of an Xn user plane and quality information of the DRB; and

[64] receiving, by the base station where the PCell is located, a secondary base station

adding response message from the base station where the SCell is located, in which the

secondary base station adding response message includes configuration information of

a user plane configured for the SCell, and the configuration information of the user

plane includes: the identity of the DRB or the identity of the Xn user plane and an

identity of a user plane tunnel.

[65] A data transmission system under a 5G network, including: at least two base stations

and a user equipment (UE), in which:

[66] a primary cell (PCell) of the UE carries out a mapping function and realizes a packet

data convergence protocol (PDCP) layer, a radio link control (RLC) layer, a media



access control (MAC) layer and a physical layer, and a secondary cell (SCell) of the

UE carries out quality packet data to data radio bearer mapping and realizes a PDCP

layer, a MAC layer and a physical layer, in which

[67] a core network transmits data of the UE to the PCell, the PCell maps a QoS Flow of

the data of the UE which is quality packet data to a data radio bearer on a mapping

layer, performs path split, transmits data of respective paths to the UE through the

PCell and SCell of the UE, and the UE regroups the data of the respective paths on the

PDCP layer, and transmits the regrouped data to an application layer; or

[68] the core network transmits the data of the UE to the PCell and the Scell, the PCell

and the Scell map QoS Flows of the data of the UE which are quality packet data to

data radio bearers on mapping layers, and the data is transmitted to the UE through the

PCell and SCell of the UE, and the UE regroups the data on an application layer of the

UE.

[69] A data transmission method under a 5G network, including:

[70] receiving, by a base station where a secondary cell (SCell) is located, a downlink

data packet from a base station where a primary cell is located, in which the downlink

data packet comprises: information of quality packet data which is a quality of service

flow (QoS Flow); and

[71] sending, by the base station where the SCell is located, an uplink data packet to the

base station where the primary cell is located, in which the uplink data packet

comprises the information of the QoS Flow and cache information of the QoS Flow.

[72] Preferably, the information of the QoS Flow in the downlink data packet includes: an

identity of the QoS Flow or information indirectly indicating an identity of the QoS

Flow by a location of a header of the downlink data packet.

[73] Preferably, the information of the QoS Flow in the uplink packet includes: an identity

of the QoS Flow or information indirectly indicating an identity of the QoS Flow by a

location of a header of the uplink data packet.

[74] The present disclosure further provides a method and apparatus for connection

control of light-connection UEs to control the connection of a UE after the UE moves

out of a light-connection paging area.

[75] The method of connection control of a light-connection UE according to the present

disclosure includes:

[76] judging, by a first radio access network (RAN) node, whether a pre-set condition is

met;

[77] determining, by a first RAN, a mobility control operation associated with a light-

connection UE in response to a determination that the pre-set condition is met.

[78] Preferably, the pre-set condition includes at least one of: preferably, there is no data

transmission demand, there is only one data transmission demand, there is no uplink



UE data transmission demand, there is no downlink UE data transmission demand,

there is no control plane data transmission demand, there is no user plane data

transmission demand, the UE moves out of a configured paging area, the UE changes a

paging area, the UE does not move out of a configured paging area, or obtaining an

access request of UE; and / or

[79] the mobility control operation associated with the light-connection UE includes at

least one of: releasing the UE, suspending the UE, updating the light-connection

paging area of the UE, deleting the light connection of the UE, keeping the RAN node

of the light connection of the UE unchanged, or demanding the UE to be in a light-

connection mode.

[80] Preferably, judging by the first RAN node whether the pre-set condition is met

includes: judging by the first RAN node whether the pre-set condition is met based on

access information about the light-connection UE obtained by the first RAN node.

[81] Preferably, the access information about the light-connection UE includes at least

one of: information on whether there is data transmission demand, information on

whether there is data forwarding demand, information on whether the UE has moved

out of the paging area, information on whether the UE has moved out of the paging

area and has no data transmission demand, information on whether there is the demand

of changing the paging area, or information on whether there is only one data

transmission demand.

[82] Preferably, the first RAN node may obtain the access information about the light-

connection UE from one of: the UE, a second RAN node, the core network, a core

network user plane node, or a core network control plane node.

[83] Preferably, releasing the UE includes at least one of: releasing UE context, releasing

a connection between the UE and a RAN node, releasing a connection for the UE

between the RAN node and a core network node, or requiring the UE to return to an

idle mode; and / or

[84] suspending the UE includes at least one of: suspending UE context, suspending a

connection between the UE and a RAN node, suspending a connection for the UE

between the RAN node and a core network node, or requesting the UE to return to an

idle mode; and / or

[85] updating the light-connection paging area of the UE includes at least one of: con

figuring a light-connection paging area, indicating the light-connection RAN node of

the UE is unchanged, or requiring the UE to be in a light-connection mode.

[86] Preferably, determining by the first RAN the mobility control operation associated

with the light-connection UE includes:

[87] transmitting, by the first RAN, the mobility control operation associated with the

light-connection UE to a core network node, the UE, or a second RAN node.



[88] The present disclosure provides a network device, including a sending module, a

receiving module, and a controlling module,

[89] the controlling module is configured to judge whether a pre-set condition is met, and

determine a mobility control operation associated with a light-connection UE in

response to a determination that the pre-set condition is met; and

[90] the sending module is configured to send the mobility control operation associated

with the light-connection UE under the control of the controlling module.

[91] The present disclosure provides a method for connection control of light-connection

UEs, including:

[92] judging, by a second radio access network (RAN) node, whether a pre-set condition

is met; and

[93] determining, by a second RAN node, a connection control operation associated with

a light-connection UE based on the pre-set condition which is met.

[94] Preferably, the pre-set condition includes at least one of: the second RAN node

obtains a mobility control operation associated with the light-connection UE, there is

no interface between the second RAN node and an RAN interface of the light-

connection UE; and / or

[95] the mobility control operation associated with the light-connection UE includes at

least one of: releasing the UE, suspending the UE, updating the light-connection

paging area of the UE, deleting the light connection of the UE, keeping the RAN node

of the light connection of the UE unchanged, or demanding the UE to be in a light-

connection mode.

[96] Preferably, the procedure of determining by the second RAN node the connection

control operation associated with a light-connection UE based on the pre-set condition

which is met includes:

[97] when the pre-set condition met is receiving the mobility control operation associated

with the light-connection UE, determining by the second RAN node the connection

control operation associated with the light-connection UE includes at least one of:

performing an operation according to the mobility control operation associated with

the light-connection UE, or sending the light-connection mobility control operation

received; and / or

[98] when the pre-set condition met is there is no interface between the second RAN node

and the RAN interface of the light-connection UE, the connection control operation a s

sociated with the light-connection UE includes at least one of: indicating that there is

no interface between the RAN node accessed by the UE and the RAN node of the light

connection of the UE, requesting to trigger a location update procedure at the core

network level, rejecting a connection establish request of the UE, rejecting a

connection resume request of the UE, sending messages about the UE exchanged



between RAN nodes to other RAN nodes via the core network, or the second RAN

node requesting the core network to establish UE context in a second RAN.

[99] Preferably, determining by the second RAN the connection control operation a s

sociated with the light-connection UE includes:

[100] sending, by the second RAN, the connection control operation associated with the

light-connection UE to a core network node, the UE or the first RAN node, a RAN

node after determining the connection control operation associated with the light-

connection UE.

[101] The present disclosure provides a network device, including a sending module, a

receiving module, and a controlling module,

[102] the controlling module is configured to judge whether a pre-set condition is met, and

determine a connection control operation associated with a light-connection UE in

response to a determination that the pre- set condition is met; and

[103] the sending module is configured to send the connection control operation associated

with the light-connection UE under the control of the controlling module.

[104] The present disclosure provides a method for connection control of light-connection

UEs, including:

[105] obtaining, by a UE, a connection control operation and/or a mobility control

operation associated with a light-connection UE; and

[106] performing, by the UE, the connection control operation and/or the mobility control

operation.

[107] Preferably, the mobility control operation associated with the light-connection UE

includes at least one of: releasing the UE, suspending the UE, updating the light-

connection paging area of the UE, deleting the light connection of the UE, keeping the

RAN node of the light connection of the UE unchanged, or demanding the UE to be in

a light-connection mode; and/or

[108] the connection control operation associated with the light-connection UE includes at

least one of: indicating that there is no interface between the RAN node accessed by

the UE and the RAN node of the light connection of the UE, requesting to trigger a

location update procedure at the core network level, rejecting a connection establish

request of the UE, rejecting a connection resume request of the UE.

[109] Preferably, when the connection control operation associated with the light-

connection UE includes at least one of: indicating that there is no interface between the

RAN node accessed by the UE and the RAN node of the light connection of the UE,

requesting to trigger a location update procedure at the core network level, rejecting a

connection resume request of the UE; the UE performs at least one of: initiating a

location update procedure at the core network level, initiating a service requesting

procedure at the core network level, or initiating a connection setup request procedure



at a RAN node.

[110] Preferably, the procedure of obtaining by a UE a connection control operation and/or

a mobility control operation associated with a light-connection UE includes:

[111] obtaining, by the UE, the mobility control operation associated with the light-

connection UE from a RAN or a core network; and/or

[112] obtaining, by the UE, the connection control operation associated with the light-

connection UE from a RAN or a core network.

[113] The present disclosure provides a network device, including a sending module, a

receiving module, and a controlling module,

[114] the receiving module is configured to receive from a network device an indication of

reception of a connection control operation and/or a mobility control operation a s

sociated with a light-connection UE; and

[115] the controlling module is configured to perform the connection control operation

according to the information.

[116] According to the above technical mechanisms, after a UE moves out of a light-

connection paging area, connection of the UE can be controlled by cooperation of three

parties, i.e., a RAN node providing a light-connection to the UE, a RAN node accessed

by the UE, so as to implement connection control of a moving UE which has no data

transmission demand and connection control where there is no interface between a

RAN node accessed by a UE and a RAN node having a light connection with the UE.

The technical mechanisms make full use of the advantages of light connection in

saving signaling overhead while avoiding impacts of light-connections on imple

mentations of existing functions and services.

[117] Contemporary mobile communications technology are tending to provide users with

high-data rate multimedia services.

[118] Fig. 1 is a schematic diagram illustrating a system structure of a system architecture

evolution (SAE) system.

[119] In the system, user equipment (UE) 101 is a terminal device supporting a network

protocol. Evolved universal terrestrial radio access network (E-UTRAN) 102 is a

wireless access network which includes macro base stations (eNodeBs/NodeB) which

provide UEs with interfaces for accessing the wireless network. Mobility management

entity (MME) 103 manages mobility context, session context and security information

of UEs. Serving gateway (SGW) 104 provides user plane functions. MME 103 and

SGW 104 may reside in the same physical entity. Packet data network (PDN) gateway

(PGW) 105 implements functions including accounting, lawful interception and so on,

and may reside in the same physical entity with SGW 104. Policy and charging rule

functions (PCRF) 106 provides Quality of Service (QoS) policies and charging rules.

Serving GPRS support node (SGSN) 108 is a network node device providing routing



for data transmission in the Universal Mobile Telecommunications System (UMTS).

Home Subscriber Server (HSS) 109 is a home subscribed subsystem of the UE, and

maintains user information including a current location of the UE, the address of the

serving node, user security information, packet data context of the UE, and so on.

[120] New radio, in other words, 5G refers to the fifth generation of mobile communication

technology. Unlike the previous four generations, 5G is not a single radio technology,

but fusion of existing radio communication technologies. At present, a long time

evolution (LTE) peak rate may reach 100Mbps, and a 5G peak rate will reach lOGbps,

100 times higher than that of 4G. A traditional 4G network has a limited ability to

process spontaneous situations, and cannot support some services such as high-

definition video, high-quality voice, augmented reality, and virtual reality. 5G will

introduce more advanced technologies, through higher spectral efficiency, more

spectrum resources, and more dense cells to meet the demands of mobile service traffic

growth and address the problems faced by 4G networks, so as to build a high

transmission rate, high capacity, low delay, high reliability, and excellent user ex

perience network. As shown in Fig. 1, the 5G architecture includes a 5G access

network and a 5G core network. A UE communicates with a data network through the

access network and the core network.

[121] In the evolution of the network, the first phase will continue to use LTE base

stations, while supporting 5G UEs and using 5G features. So the LTE base stations are

upgraded to support the 5G features, which is attractive to operators and is what the

operators want. If a LTE base station is upgraded, the LTE base station can be

connected to a 5G core network. In the present disclosure, a LTE base station that can

be connected to a 5G core network is called an eLTE eNB.

[122] Fig. 2 is a schematic diagram illustrating an initial system structure of the next

generation (in other words, 5G or new radio) network.

[123] Referring to Fig. 2, the network includes next-generation (NextGen) UE 202,

NextGen access network or NextGen wireless access network (NextGen (R)AN) 204,

NextGen core network (NextGen Core) 206 and a data network 208. The control plane

interface between the NextGen (R)AN 204 and the NextGen Core 206 is NG2 (may

also referred to as NG-C), and the user plane interface is NG3 (may also referred to as

NG-C). The names of the interfaces are just temporary names which may be replaced

in future decisions of 3GPP, and the change in the names does not affect the technical

mechanism of the present disclosure. The NextGen Core 206 may also include a user-

plane functional entity and a control-plane functional entity.

[124] Fig. 3 is a schematic diagram of a 5G (or new radio) architecture. Node 100 is a 5G

core network.

[125] Referring to Fig. 3, the 5G core network includes a control plane node and a user



plane node, and they may be different entities. NG interfaces are between the 5G core

network and 5G base stations, and the NG interfaces include control planes and user

planes. The control plane is an interface between the control plane node of the 5G core

network and a base station. The user plane is an interface between the user plane node

of the 5G core network and the base station. The base station connected to the 5G core

network may be a 5G base station, gNB, or an enhanced LTE base station, referred to

as an eLTE eNB. The interface between gNBs is an Xn interface, and the Xn interface

includes a user plane interface and a control plane interface. The interface between a

gNB and an eLTE base station is also an Xn interface.

[126] A UE can simultaneously transmit and receive data at two base stations, which is

called dual-connectivity. In the two base stations, only one base station is responsible

for transmitting radio resource control (RRC) messages to the UE and is responsible

for interacting with the core network control plane entity, and the base station is called

master base station, MeNB. The other base station is called secondary base station,

SeNB. There is a cell for the UE in the master base station which is a primary cell of

the UE, Pcell, and through the primary cell, RRC messages are sent to the UE. The

other cells are secondary cells, Scells. There is a cell in the Scells ????of the secondary

base station which is a primary cell of the secondary base station, pScell ????(functions

as a pScell). The PScell ????has an uplink physical layer control channel, other Scells

don't. A cell group of the master base station is a master cell group (MCG), and a cell

group of the secondary base station is a secondary cell group (SCG). It is also possible

to extend dual-connectivity to multi-connectivity where there is a master base station

and multiple secondary base stations. These base stations transmit data to the UE,

which can improve the throughput of the system and the rate of the UE. When the data

radio bearer signal quality of a certain base station is poor, data may be transmitted on

other base stations which have a good data radio bearer signal quality.

[127] The configuration of a secondary cell group for the UE is performed by a secondary

base station, and the configuration for the UE by the secondary base station is

performed by an RRC container and is transmitted to the UE by the master base

station. The master base station does not resolve the RRC container, or resolves it but

does not change the configuration inside the RRC container. There are two types of

bearers based on SeNB. One type is called split bearer, and the other type is called

SCG bearer. A protocol stack of a convergence protocol of the split bearer, packet data

convergence protocol (PDCP), is on the master base station, and other user plane

protocol layers (such as radio link control (RLC)/media access control (MAC)/physical

layer) are on the secondary base stations. The SCG bearer means that all user plane

protocol stacks are on the secondary base stations, including PDCPRLC/MAC/physical

layer, and a secondary base station receives data from the core network, and processes



data through the user plane, sends data to the UE through an air interface.

[128] In the 5G technology, some technologies different from those of the 4G technology

are used, for example, 5G defines a new model for the QoS architecture. When a data

connection (protocol data unit (PDU) session) is created, the core network sends a

default QoS policy or/and an authenticated QoS policy to a radio access network

(RAN) and the UE. The data connection is a transmission path between the UE and the

core network, and it includes a transmission path between the core network and a base

station and a data radio bearer between the base station and the UE. The PDU session

is a connection between the UE and a packet data network, and this connection is used

to transmit data units. Generally, one PDU session is created for one service. The types

of data units include IP data, Ethernet data and non-IP data. When establishing the

PDU session, the core network sends a QoS policy to the RAN through a NG interface,

and sends the QoS policy to the UE through a non-access stratum (NAS) interface. The

QoS policy contains QoS Flow indication/description information, and contains

specific QoS information. Specific QoS information includes at least one of the

following: A. data delay target, B. data error rate, C. data priority, D. guaranteed data

rate, E. maximum data rate and other information, such as application layer in

formation.

[129] The RAN establishes a default data radio bearer (DRB) according to QoS re

quirements, and the RAN may establish other DRBs in addition to the default DRB. In

the user plane, the core network forms data packets into a QoS flow, and adds QoS in

dication information in a data header of the QoS Flow. Based on QoS indication in

formation, the RAN can find corresponding parameters according to QoS policies

received, and perform corresponding processing using user plane data according to the

parameters in the QoS policies to meet the quality requirements. The core network

sends the data packets with QoS indication information to the RAN. The RAN maps

the QoS Flow to resources and data radio bearer of the access network. For example,

the RAN determines to map the QoS Flow to a data bearer DRB or creates a new data

bearer DRB, for the QoS Flow.

[130] When to create the new DRB is decided by the RAN, and may be after the RAN

receives signaling from the core network or receives data of the QoS Flow user

equipment, based on QoS indication information contained in the header of the QoS

Flow, and based on QoS indication information together with default QoS policies

saved by the RAN and/or pre-authenticated QoS policy, the RAN can know detailed

QoS requirements corresponding to the QoS Flow. According to the QoS re

quirements, if a DRB currently established is suitable to bear data meet the QoS re

quirements, and then the QoS Flow is transmitted through the DRB. If not, the RAN

may decide to establish a new DRB, and bear the QoS Flow using the new DRB.



[131] Under the new technology, the traditional dual-connectivity establishment process is

no longer applicable. For example, in a LTE system, a core network determines a data

bearer corresponding to a certain QoS, a core network initiates data bearing, SI

interface bearers (referred to as an evolved radio access bearer (E-RAB)) and data

radio bearers are one-to-one mapping, an S1 interface bearer corresponds to one tunnel

in a user plane, and a RAN receive data from the tunnel, directly corresponding to the

corresponding data radio bearer. In 5G, a NG interface has been able not to have the E-

RAB concept. How the RAN determines the data radio bearer and how to establish

dual-connectivity to transmit data, traditional methods are no longer applicable.

[132] The present disclosure makes a research on how to establish dual-connectivity for a

UE under a new technology, including solving the following issues:

[133] 1) how to establish a split bearer

[134] 2) how to establish an SCG bearer

[135] 3) how to notify a SCG bearer to a core network.

[136] In new radio or 5G, during downlink, a user plane of a core network sends data to a

base station. Through a NG interface, the core network sends data in the form of QoS

Flow to the base station. The base station maps a QoS Flow to a data radio bearer

(DRB) and transmits it to the UE. During uplink, the UE sends data to the base station,

data is borne on a DRB, and the base station maps data on the DRB to a QoS Flow and

transmits the QoS Flow to the core network. Therefore, a mapping function module is

required on the base station to perform QoS Flow to DRB mapping (or, conversely,

perform DRB to QoS Flow mapping). The mapping functions described in the

following all include the above two modes of mapping. For convenience of de

scription, only QoS Flow to DRB mapping is described.

[137] Fig. 7 is an example of a user plane data transmission path. Between a core network

and a base station, QoS Flow 1, QoS Flow 2, QoS Flow 3 and QoS Flow 4 are data all

sent to a certain UE, where QoS Flow 1 and QoS Flow 2 belong to a same service data

connection (PDU Session). QoS Flow 3 and QoS Flow 4 belong to another service data

connection. QoS Flow 1, QoS Flow 2 and QoS Flow 3 are sent through a MeNB.

According to QoS service quality requirements of QoS Flows, a mapping function on

the MeNB maps QoS Flows with the same quality to a DRB. For example, the MeNB

maps QoS Flow 1 and QoS Flow 2 to DRB1 and maps QoS Flow 3 to DRB2. If the

MeNB decides to establish a split bearer, for example, establishing DRB2 on a SeNB,

after being processed by a packet data convergence protocol (PDCP) on the MeNB,

data is sent to the SeNB via an Xn interface. The SeNB processes data through RLC/

MAC and sends data on DRB2 to the UE. If the MeNB decides to establish an SCG

bearer, for example, sending QoS Flow 4 to the UE through the SCG bearer of the

SeNB, the MeNB establishes the SCG bearer according to the following embodiments,



data is sent from the core network to the SeNB, the mapping function of the SeNB

maps the Flow of data to a DRB, and then the flow is processed by other user planes

such as PDCP/RLC/MAC, and is sent to the UE.

[138] Fig. 4 is a schematic diagram of a method of the present disclosure describing how a

master base station and a secondary base station establish a split bearer and an SCG

data bearer. In the following, a base station and a cell are not separately described. A

master base station refers to a base station where a primary cell is located, and a

secondary base station is a base station where a secondary cell is located.

[139] Step 201: a master base station (a base station where a primary cell, PCell, of a UE is

located) sends a secondary base station adding request message to a secondary base

station.

[140] According to a measurement report of the UE, the master base station decides to

establish dual-connectivity according to a service quality requirement of a QoS Flow

or DRB, that is, establishing a secondary base station (a base station where a secondary

cell, SCell, of the UE is located), and data transmission is provided to the UE through

bearers of the master base station and secondary base station at the same time. In this

way, data transmission rate can be increased and the throughput of the system can be

increased. When the base station where the PCell is located decides to add a cell as

SCell, the base station where the PCell is located sends a secondary base station adding

request message to the base station where the SCell is located. The secondary base

station adding request message contains capability information of the UE, information

of secondary cells of the secondary base station, an uplink data receiving address

allocated by the core network, the said uplink data receiving address is received by the

base station where the PCell is located from the core network, the base station where

the PCell is located sends the uplink data receiving address through the secondary base

station adding request message to the base station where the SCell is located.

[141] If the master base station decides to establish a split bearer, the master base station

performs QoS Flow to DRB mapping on the user plane, data after the mapping

operation is processed by PDCP, and then is split. A part of PDCP PDU data is sent to

the secondary base station. The master base station decides to establish a split bearer.

The master base station sends a secondary base station adding request message to the

secondary base station. The secondary base station adding request message carries in

formation that can indicate a DRB of the MeNB, e.g., a DRB identity. Through the

DRB identity, a user plane corresponding to the DRB identity can be uniquely de

termined. Or a user plane identity is defined. For example, the MeNB allocates a user

plane identity, and this identity is used to indicate a user plane of an Xn interface

where the split bearer is located. The secondary base station adding request message

also carries QoS information corresponding to the DRB.



[142] Quality (QoS) information includes at least one of the following: A. data delay target,

B. data error rate, C. data priority, D. guaranteed data rate and E. maximum data rate.

After receiving the secondary base station adding request message, the secondary base

station configures a user plane for the split bearer according to QoS information,

configures user plane configuration information of the UE side, and allocates transport

layer information in the user plane on the Xn interface. For example, for each split

bearer, the secondary base station allocates a tunnel endpoint or tunnel ID for it. Or the

master base station sends a secondary base station adding request message to the

secondary base station. The secondary base station adding request message carries in

formation of a PDU session, for example, an identity of the PDU session, information

of a QoS flow, such as QoS flow and quality requirement information corresponding to

the QoS flow. After receiving the secondary base station adding request message, the

secondary base station configures a user plane for the split bearer according to QoS in

formation, configures user plane configuration information of the UE side, and

allocates transport layer information of the user plane on the Xn interface. For

example, for bearers belonging to a same PDU session, the secondary base station

allocates a tunnel endpoint or tunnel ID for them.

[143] If the master base station decides to establish an SCG bearer, there are three data

processing methods for the SCG bearer. One is that QoS Flow to DRB mapping is

carried out by the master base station, and other processing on the user plane is carried

out by the secondary base station. Then, in the user plane, the SCG bearer is e s

tablished between the master base station and the secondary base station. The master

base station maps a QoS Flow to a DRB through the mapping function and then sends

it to the secondary base station. Other processing on the user plane, e.g., PDCP/

RLC/MAC, is performed on the secondary base station. The secondary base station

then transmits data to the UE via an air interface.

[144] The second method is that the MeNB decides a mapping principle of QoS Flow to

DRB mapping and notifies the base station of the mapping principle. For example, the

mapping principle is which QoS Flows are mapped to a same DRB. The mapping

function of the secondary base station maps a QoS Flow to a data radio bearer

according to the mapping principle. In this method, the secondary base station adding

request message carries QoS Flow identity, the identity could be multiple, and DRB

identity corresponding to the QoS Flow(s). In this way, the secondary base station may

map data indicated by the QoS Flow identities to a same DRB. The secondary base

station adding request message also carries specific information about the QoS corre

sponding to the DRB, or carries a QoS policy. How the QoS policy is carried will be

described in detail in the following third method.

[145] The third method is that for an SCG bearer, QoS Flow to DRB mapping is carried



out by the secondary base station. The secondary base station obtains a QoS Flow

policy, decides how to perform QoS Flow to DRB mapping according to QoS in

formation of a QoS Flow and its resources, and transmits configuration information of

a DRB to the UE. In this method, the secondary base station adding request message of

step 201 needs to contain a QoS Flow identity which indicates which QoS Flow is

configured as the SCG bearer. The message may include one or more QoS flow

identity(s). The secondary base station adding request message also contains detailed

QoS information of a QoS Flow on a SCG bearer. Or the secondary base station adding

request message contains a QoS policy of the QoS Flow, and the QoS policy is sent to

the master base station by the core network, and the master base station forwards the

QoS policy to the secondary base station. The master base station may send all QoS

policies to the secondary base station or send only a QoS policy corresponding to a

QoS Flow connected to the secondary base station to the secondary base station. The

secondary base station adding request message also needs to carry an identity of a PDU

session corresponding to the QoS Flow. In the second method and the third method,

because a tunnel between a secondary base station and the core network needs to be

allocated to the secondary base station, for a same PDU session, in order to reduce the

number of tunnels, only one tunnel is allocated. Data of a whole PDU session is sent to

the base station through a same tunnel. Thus, the secondary base station needs to know

which QoS Flows among the QoS Flows carried by the secondary base station belong

to a same PDU session and data thereof can be transmitted through a same tunnel. An

identity of the PDU session is sent by the master base station to the secondary base

station, and therefore, the master base station needs to know the relationship between

PDU sessions and QoS Flows, that is, which QoS Flows belonging to a same PDU

session. The master base station may obtain an identity of a PDU Session and an

identity of a corresponding QoS Flow through signaling sent from the core network,

e.g., a PDU Session establishment request message, or through information of a PDU

Session carried in an identity of a QoS Flow, and knows whether QoS Flows belong to

a same PDU Session according to identities of the QoS Flow. For example, QoS Flow

identities of QoS Flows belonging to a same PDU session have the same part. So the

master base station and the secondary base station may know whether QoS Flows

belong to a same PDU Session according to their QoS Flow identities.

An adding request message sent by the master base station contains PDU Sessions

identities and QoS Flow identities, and the secondary base station may know which

QoS Flow belong to a same PDU Session according to the PDU Sessions identities and

the QoS Flow identities, so as to decide whether to allocate a new tunnel or reuse an

established tunnel. For example, if the secondary base station has not yet established a

user plane tunnel for the PDU session, the secondary base station allocates a tunnel



identity for a new user plane tunnel to receive the downlink data, and sends the tunnel

identity to the core network through the master base station. If a user plane tunnel has

been established between the secondary base station and the core network for the PDU

session, the secondary base station sends a tunnel identity of the user plane tunnel to

the core network through the master base station. If a user plane tunnel can be e s

tablished for each QoS Flow between the secondary base station and the core network,

then the secondary base station only needs to know QoS Flow information, and the

master base station does not need to send PDU Session identities to the secondary base

station.

[147] In summary, the secondary base station adding request message may contain one or

more pieces of following information:

[148] - DRB identity (or/and an identity of an Xn user plane of a Split bearer)

[149] - QoS Flow identity

[150] - QoS Flow policy (or QoS specific requirements)

[151] - PDU Session identity

[152] DRB in the present disclosure may be changed to other terms, e.g., Xn bearer or data

bearer, as long as there is a mapping relationship between Xn bearer or data bearer and

DRB. If DRB is changed to other terms, DRB identity should be changed accordingly,

e.g., changed to Xn bearer identity or data bearer identity. In information sent to the

UE by the base station, DRB is used to identify a radio bearer, and on an Xn interface,

other terms may be used to identify a bearer on the Xn interface, but there should be a

mapping relationship between the terms and DRB, so the base station can know from

the mapping relationship that data on the bearers are one to one mapping. The mapping

relationship may use the same value as that is currently used.

[153] Step 202: The secondary base station sends a secondary base station adding response

message to the master base station.

[154] The secondary base station adding response message carries configuration in

formation for a bearer of the UE. Configuration information configured for the UE by

the secondary base station is sent to the master base station by being carried in an RRC

container. The master base station does not resolve the RRC container but forwards the

RRC container to the UE. The secondary base station adding response message carries

transport layer information of the user plane allocated to the bearer. For example, for

each split bearer, the secondary base station allocates a tunnel identity. For a SCG

bearer, the secondary base station allocates a tunnel identity for each PDU session or

allocates a tunnel identity for each QoS Flow, or allocates a tunnel identity for each

DRB.

[155] In summary, the secondary base station adding response message may contain one or

more pieces of following information:



[156] - DRB identity (or an identity of an Xn user plane of a Split bearer)

[157] - QoS Flow identity

[158] - PDU Session identity

[159] - Transport layer information, such as tunnel identity

[160] - RRC container

[161] Step 203: The master base station sends a bearer modification message to the core

network.

[162] The bearer modification message contains a QoS Flow identity and its corresponding

transport layer information for downlink receiving, such as an IP address and a tunnel

identity, or contains a PDU Session identity, a QoS Flow identity and an IP address

and a tunnel identity for downlink receiving allocated for a PDU Session.

[163] In summary, the bearer modification message may contain one or more pieces of

following information:

[164] - QoS Flow identity

[165] - PDU Session identity

[166] - Transport layer information such as IP address and tunnel identity

[167] Fig. 5 is a schematic diagram of a flow of establishing a split bearer for a service

according to the present disclosure. The flow includes the following steps.

[168] Step 301, a control plane node of a core network receives a PDU session estab

lishment request message. The PDU session establishment request message may be

sent to a control plane by a user plane node of the core network or by other nodes of

the core network.

[169] The PDU session establishment request is to establish a data connection from the

core network to the UE for a service of the UE. The PDU session establishment request

message contains configuration information of PDU data. A PDU session may consist

of multiple QoS Flows. The QoS requirement for each QoS Flow is different and the

PDU session establishment request message may contain a QoS Flow identity and a

corresponding specific QoS requirement. The PDU session establishment request

message may also contain a default QoS policy and a preconfigured QoS policy. The

QoS policies contain the QoS Flow indication/description information and specific

QoS information. Specific quality (QoS) information includes at least one of the

following: A. data delay target, B. data error rate, C. data priority, D. guaranteed data

rate and E. maximum data rate, and may contain other information such as application

layer information.

[170] Step 302, the core network sends a message to a base station of an access network.

[171] The control node of the core network sends a PDU session establishment request

message to the base station. The PDU session establishment request message carries a

PDU session identity which uniquely identifies a service of a UE. The PDU session es-



tablishment request message also carries transport layer information of the user plane

of the core network, such as an IP address and a tunnel identity, which identifies an

uplink receiving address of a data path. The PDU session establishment request

message also carries a default QoS policy and/or a preconfigured QoS policy. The QoS

policies contain QoS Flow indication information and/or description information (ID

or descriptor), and contains specific QoS information. Specific quality (QoS) in

formation contains at least one of the following: A. data delay target, B. data error rate,

C. data priority, D. guaranteed data rate, E. maximum data rate and other information,

e.g., application layer information. Data of a PDU Session may have multiple different

QoS Flows, and each QoS Flow may have its corresponding processing policy. A PDU

Session establishment request message may contain multiple QoS policies. The PDU

Session establishment message may also carry information to be sent by the core

network to the UE, and this information may be borne through a non-access stratum

container (NAS container).

[172] After the base station receives the PDU session establishment request message, it

performs the following operations: the base station saves a received QoS policy and

performs subsequent user plane data processing according to the QoS policy. The base

station receives the PDU Session establishment request message, and according to the

QoS policy, establishes at least one default data radio bearer (DRB). The base station

may also establish other data bearers at the same time.

[173] Step 303, the base station sends a message to the UE.

[174] The base station sends a RRC configuration request message to the UE, and the RRC

configuration request message carries the QoS policy sent by the core network to the

UE. The QoS policy may be transmitted to the UE through the non-access stratum

container (NAS container), and may include configuration information of a DRB

configured by the base station to the UE.

[175] Step 304, the UE sends a message to the base station.

[176] The UE sends a RRC configuration complete message to the base station. The RRC

configuration complete message carries acknowledgement information indicating that

the UE has successfully configured the DRB.

[177] Step 305, the base station sends a PDU session establishment success message to the

core network.

[178] After the configuration by the base station is completed, the base station sends an ac

knowledgement message to the control node in the core network. The acknowl

edgement message carries transport layer information allocated by the base station to

the user plane, e.g., an IP address and a tunnel identity for downlink data receiving.

[179] Step 306, the control node of the core network sends a message to the user plane

node.



[180] If the control node and the user plane node of the core network are separate, the

control node sends the message to the user plane node. The message carries in

formation about a QoS Flow, e.g., an identity of a PDU Session, identity/description

information of the QoS Flow and transport layer information allocated for the user

plane of the PDU Session, e.g., the IP address and the tunnel identity for downlink data

receiving.

[181] A PDU Session may establish only one tunnel between the user plane of the core

network and the base station.

[182] Step 307, user plane data can be transmitted. For example, in downlink, the core

network forms data packets into a QoS Flow, adds QoS indication information in a

data header of the QoS Flow, and sends the data packets with QoS indication in

formation to a RAN. In case of non-guaranteed reliable transmission data (non-GBR),

the core network does not need to initiate control plane signaling, but directly sends

data to the RAN node, i.e., the base station after foregoing processing.

[183] Step 308, the base station receives user plane data, obtains QoS information of a data

packet according to header information of the data packet, and the base station should

have a QoS Flow to DRB mapping function. The mapping function module maps one

or more QoS flows to a DRB, and a mapping principle mainly refers to QoS of the

QoS Flow. For example, the packet header indicates QoS Flow-1. According to the

saved QoS policy, the specific QoS requirement corresponding to QoS Flow-1 can be

known, and a default DRB or a certain DRB that has been established can meet the

QoS requirement. The base station may decide to send the data packet to the UE via an

appropriate DRB. If there are multiple QoS Flows, e.g., QoS Flow-1, QoS Flow-2 and

QoS Flow-3, where QoS Flow-1 and QoS Flow-3 have the same or close QoS re

quirements, the base station may map data of QoS Flow-1 and QoS Flow-3 to a same

DRB to transmit. After data is processed by the mapping function, through processing

in the layer 2, for example via the PDCP/RLC/MAC layer, it is sent to the UE through

an air interface.

[184] Step 309, the master base station sends a secondary base station adding request to a

target secondary base station.

[185] The primary cell of the UE on the base station receives a measurement report of the

UE, and the signal quality of a cell on a neighboring base station satisfies the re

quirement. The primary cell on the master base station decides to establish a secondary

cell on the secondary base station so that data transmission is shared through dual-

connectivity. The base station decides to transmit data of one or several DRBs

originally on the MeNB through the secondary base station, i.e., establishing a Split

bearer. When the base station where the PCell is located decides to add a cell as SCell,

the base station where the PCell is located sends a secondary base station adding



request message to the base station where the SCell is located. The secondary base

station adding request message contains capability information of the UE, information

including the secondary cells on the secondary base station, an uplink data receiving

address allocated by the core network, the uplink data receiving address is obtained

from the core network by the based station where the PCell is located, and the base

station where the PCell is located sends the uplink data receiving address to the base

station where the SCell is located through the secondary base station adding request

message.

[186] The master base station sends a secondary base station adding request message to the

secondary base station. The secondary base station adding request message carries in

formation that can indicate a DRB on the MeNB, for example, carrying a DRB

identity, and through the DRB identity, a user plane corresponding to the DRB is

uniquely identified. Or a user plane identity may be defined, for example, the MeNB

allocating a user plane identity to identify a corresponding user plane. The secondary

base station adding request message also carries a QoS requirement for the DRB. After

receiving the secondary base station adding request message, the secondary base

station configures a user plane for the split bearer according to the QoS requirement,

configures user plane configuration information at the UE side, and the secondary base

station allocates transport layer information of a user plane on an Xn interface. For

example, for each split bearer, the secondary base station allocates a tunnel identity.

[187] In another implementation, the master base station sends a secondary base station

adding request message to the secondary base station. The secondary base station

adding request message carries information about a PDU session, e.g., an identity of

the PDU session, information of a QoS flow, e.g., a QoS Flow identity list, and Quality

requirement information corresponding to the QoS Flow. After receiving the secondary

base station adding request message, the secondary base station configures a user plane

for the split bearer according to the quality requirement of the QoS, configures user

plane configuration information of the UE side, and the secondary base station

allocates transport layer information for the user plane on the Xn interface. For

example, for bearers belonging to a same PDU session, the secondary base station

allocates a tunnel identity, TEID, for it.

[188] Step 310, the secondary base station sends a secondary base station adding response

message to the master base station.

[189] The secondary base station determines configuration information of bearers on the

UE according to the QoS of the DRB and the UE capability. The target base station

includes configuration information of a secondary bearer or a secondary cell on the UE

in an RRC container, and forwards the RRC container to the UE through the master

base station. The UE sets UE layer protocols, such as RLC and MAC layers, according



to the configuration. The secondary base station adding response message also carries

a DRB identity or an identity of an Xn user plane, and transport layer information cor

responding to the Xn user plane, e.g., a tunnel identity. If the secondary base station

allocates a tunnel identity TEID to bearers that belong to a same PDU session, the

secondary base station adding response message sent by the secondary base station

contains a PDU session identity and a tunnel identity TEID allocated to the PDU. In

this case, traffic control of the user plane also needs to be modified. A detailed traffic

control procedure is described in the embodiment of Fig.9.

[190] Step 311, the master base station sends a RRC reconfiguration request to the UE.

[191] The master base station does not resolve the RRC container, but forwards the RRC

container to the UE. The master base station may send configuration information for

the UE by it together with information configured by the secondary base station.

[192] Step 312: The UE sends a RRC reconfiguration complete message to the master base

station.

[193] After the UE is configured successfully, the UE sends a response message to the

master base station. The response message contains the response to configuration in

formation sent by the step 311. That is, the response message not only includes a

response to configuration information of the master base station but also includes a

response to configuration information of the secondary base station. If necessary, the

UE also needs to perform a random access procedure with the new secondary base

station and synchronize with the new secondary base station. After synchronization,

the secondary base station may begin to send data to the UE.

[194] Step 313: The master base station sends the RRC reconfiguration complete message

to the secondary base station.

[195] The master base station notifies the secondary base station that the UE side has been

successfully configured. Since the UE sends an acknowledgment message to the

master base station, the master base station needs to forward the acknowledgment

message to the secondary base station. If the master base station can not resolve the

response of the UE to configuration information of the secondary base station, the

master base station may also forward the response of the UE to configuration in

formation of the secondary base station in the form of RRC container to the secondary

base station. For example, the master base station is an eLTE base station, the

secondary base station is a 5G base station gNB, or the master base station is a 5G base

station, and the secondary base station is an eLTE base station.

[196] After that, data is transmitted from the master base station to the secondary base

station. The secondary base station also sends traffic control information to the master

base station.

[197] At this point, the Split bearer setup process is complete.



[198] Fig. 6 is a schematic diagram of a flow chart of establishing an SCG bearer for a

service in the present disclosure. The flowchart includes the following steps:

[199] Step 401, a control plane node of a core network receives a PDU session estab

lishment request message. The PDU session establishment request message may be

sent by a user plane node of the core network to the control plane or by other nodes of

the core network to the control plane.

[200] The PDU session establishment request establishes a data connection from the core

network to a UE for a service of the UE. The PDU session establishment request

message contains configuration information of PDU data. A PDU session may consist

of multiple QoS Flows. Each QoS has different QoS requirements, and the PDU

session establishment request message may include an identity of a QoS Flow and a

specific QoS requirement corresponding to the QoS Flow. The PDU session estab

lishment request message may also include a default QoS policy and a preconfigured

QoS policy. The QoS policies contain QoS Flow indication/description information,

and contain specific QoS information. Specific quality (QoS) information includes at

least one of the following: A. data delay target, B. data error rate, C. data priority, D.

guaranteed data rate, E. maximum data rate and other information, e.g., application

layer information.

[201] Step 402, the core network sends a message to a base station of an access network.

[202] The control node of the core network sends a PDU session establishment request

message to the base station. The PDU session establishment request message carries an

identity of a PDU session which uniquely identifies a service of the UE. The PDU

session establishment request message also carries transport layer information of the

user plane of the core network, e.g., an IP address and a tunnel identity, which

identifies an uplink receiving address of a data path. The PDU session establishment

request message also carries a default QoS policy and/or a preconfigured QoS policy.

The QoS policies contain the QoS Flow indication information/description information

(an ID or descriptor), and contain specific QoS information. Specific quality (QoS) in

formation contains at least one of the following: A. data delay target, B. data error rate,

C. Data priority, D. guaranteed data rate, E. maximum data rate and other information,

e.g., application layer information. Data of a PDU Session may have multiple different

QoS Flows, each QoS Flow may have its corresponding processing policy, and a PDU

Session establishment request message may include multiple QoS policies. The PDU

Session establishment request message may also carry information to be sent by the

core network to the UE, which may be borne through a non-access stratum container

(NAS container).

[203] After the base station receives the PDU Session establishment request message, it

may perform the following operations: the base station saves a received QoS policy



and performs subsequent user plane data processing according to the QoS policy. The

base station receives the PDU Session establishment request message, and according to

the QoS policy, at least needs to establish at least one default data radio bearer (DRB).

The base station may also establish other data bearers at the same time.

] Step 403, the base station sends a message to the UE.

] The base station sends an RRC configuration request message to the UE, and the

RRC configuration request message carries the QoS policy sent by the core network to

the UE. The QoS policy may be transmitted to the UE through a non-access stratum

container (NAS container), and contains configuration information of a DRB

configured by the base station to the UE.

] Step 404, the UE sends a message to the base station.

] The UE sends an RRC configuration complete message to the base station. The RRC

configuration complete message carries an acknowledgement message that confirms

the UE has successfully configured the DRB.

] Step 405, the base station sends a PDU session establishment success message to the

core network.

] After the base station is configured, the base station sends an acknowledgement

message to the control node inside the core network. The acknowledgement message

carries transport layer information allocated by the base station to the user plane, e.g.,

an IP address and a tunnel identity for downlink data receiving.

] Step 406, the control node of the core network sends a message to the user plane

node.

] If the control node and the user plane node of the core network are separate, the

control node sends a message to the user plane node. The message carries information

of a QoS Flow, e.g., a PDU session identity, QoS Flow identity/description in

formation and transport layer information allocated for the user plane of the PDU

Session by the base station, e.g., an IP address and a tunnel identity for downlink data

receiving.

] One PDU Session may establish only one tunnel between the user plane of the core

network and the base station.

] Step 407, data of the user plane can be sent. For example, in downlink, the core

network forms data packets into a QoS Flow, and adds QoS indication information in a

data header of the QoS Flow, and sends the data packets with QoS indication in

formation to the RAN. In case of non-guaranteed reliable transmission of data

(non-GBR), the core network does not need to initiate control plane signaling, but

directly sends processed data to the RAN node, i.e., the base station.

] Step 408, the base station receives data of the user plane, and obtains QoS in

formation of a data packet according to header information of the data packet, and the



base station needs to have a QoS Flow to DRB mapping function. The mapping

function module maps one or more QoS flows to a DRB, and a mapping principle

mainly refers to a QoS of a QoS Flow. For example, the packet header indicates QoS

Flow-1, and according to the saved QoS policy, a specific QoS requirement corre

sponding to QoS Flow- 1 can be known. An established default DRB or a DRB can

meet the QoS requirement, and the base station may decide to transmit the data packet

to the UE through a proper DRB. If there are multiple QoS Flows, e.g., QoS Flow-1,

QoS Flow-2 and QoS Flow-3, where QoS Flow-1 and QoS Flow-3 have the same or

close QoS requirements, the base station may map data of the QoS Flow-1 and QoS

Flow-3 to the same DRB and transmit it. After data is processed by the mapping

function, it is processed via layer 2, then processed via PDCP/RLC/MAC layer, and is

sent to the UE through an air interface.

[215] Step 409, the master base station sends a secondary base station adding request

message to the secondary base station.

[216] The primary cell of the UE on the base station receives a measurement report of the

UE, and the signal quality of a cell on a neighboring base station satisfies the re

quirement. The primary cell on the master base station decides to establish a secondary

cell on the secondary base station so that data transmission is shared through dual-

connectivity. The base station decides to transmit data of one or several QoS Flows

originally on the MeNB through the secondary base station, i.e., establishing an SCG

bearer. The base station sends a secondary base station adding request to the secondary

base station, and the secondary base station adding request message contains capability

information of the UE, information including secondary cells on the secondary base

station, an uplink receiving address allocated by the core network, and an uplink

receiving address of a data path obtained by a base station where the PCell is located

from the core network, and the base station where the PCell is located sends the uplink

receiving address of the data path to the base station where the SCell is located through

the secondary base station adding request message.

[217] If the master base station decides to establish a SCG bearer, there are two data

processing methods for the SCG bearer. One is that QoS Flow to DRB mapping is

carried out by the master base station, and other processing of the user plane is carried

out by the secondary base station. Through processing by the mapping function, the

master base station maps the QoS Flow to a DRB, and sends it to the secondary base

station. Other processing of the user plane is carried out by the secondary base station.

The master base station sends a secondary base station adding request message to the

secondary base station. The secondary base station adding request message carries in

formation that can indicate the DRB on the MeNB, e.g., a DRB identity, and through

this DRB identity, a user plane corresponding to the DRB identity is uniquely



identified. Or a user plane identity is defined, for example, the MeNB allocates a user

plane identity and uses it to identify a corresponding user plane. The message also

carries a QoS requirement corresponding to the DRB. After the secondary base station

receives the message, it configures a user plane for the SCG bearer according to the

QoS requirement, and configures user plane configuration information of the UE, and

the secondary base station also allocates transport layer information of the user plane

on the Xn interface. For example, for each SCG bearer, the base station allocates a

tunnel identity for it.

[218] The second method is that the MeNB determines QoS Flow to DRB mapping, and

notifies a determined result to the secondary base station. The secondary base station

maps a QoS Flow to a DRB according to a configuration of the MeNB. In this method,

the secondary base station adding request carries a QoS Flow identity, and there may

be multiple QoS Flow identities, and the secondary base station adding request carries

an identity of a DRB corresponding to the QoS Flows. Thus, the secondary base station

may map data indicated by the QoS Flow identity to a same DRB. The message also

carries QoS information corresponding to the DRB, or a QoS policy of the QoS Flow.

The carrying method will be described in the third method as follows.

[219] The third method is that for a SCG bearer, QoS Flow to DRB mapping is carried out

by the secondary base station itself. The secondary base station gets a QoS Flow

policy, according to a QoS requirement of the QoS Flow and resources of the

secondary base station, the secondary base station decides how to perform QoS Flow

to DRB mapping, and transmits configuration information of the DRB to the UE

through the master base station. In this method, the secondary base station adding

request message for this step contains a QoS Flow identity which shows which QoS

Flow should be configured as an SCG bearer. The secondary base station adding

request message may include one or more QoS Flow identities. The secondary base

station adding request message also contains specific QoS requirements for the QoS

Flow on the SCG bearer or the QoS policy of the QoS Flow which is sent by the core

network to the master base station, and the master base station forwards the QoS policy

to the secondary base station. The master base station may send all QoS policies to the

secondary base station or send only a QoS policy corresponding to a QoS Flow

connected to the secondary base station to the secondary base station. The secondary

base station adding request message also needs to carry an identity of a PDU session

corresponding to the QoS Flow. In the second method and the third method, because

the secondary base station needs to allocate a tunnel between the core network and the

secondary base station, for a same PDU session, in order to reduce the number of

tunnels, only one tunnel is allocated, and data of the whole PDU session is sent to the

base station through the same tunnel. In this way, the secondary base station needs to



know among the QoS Flows bome by the secondary base station, which QoS Flows

belong to a same PDU session and data of which QoS Flows can be transmitted

through a same tunnel. The PDU Session is sent from the master base station to the

secondary base station, so the master base station need to know a relationship between

PDU Sessions and QoS Flows, that is, which QoS Flows belonging to a same PDU

Session. The master base station may know identities of PDU Sessions and corre

sponding identities of QoS Flows from signaling sent from the core network, e.g., a

PDU Session establishment request message. Or the master base station knows

whether QoS Flows belong to a same PDU Session according to identities of the QoS

Flows by information of the PDU sessions carried in the identities of the QoS Flows.

For example, identities of QoS Flows belonging to a same PDU session have the same

part. In this way, the master base station and the secondary base station know whether

QoS Flows belong to a same PDU Session according to identities of the QoS Flows. If

a tunnel may be established for each QoS Flow between the secondary base station and

the core network, the master base station does not need to send a PDU Session identity

to the secondary base station.

[220] For a SCG bearer, if the master base station is switched to the secondary base station,

the master base station needs to forward cache data to the secondary base station. If

there are multiple QoS flows on the SCG bearer, the master base station may decide to

switch one of the QoS flows on the secondary base station to the master base station,

but the SCG bearer remains on the secondary base station. In the secondary base

station adding request message sent from the master base station, the master base

station allocates an uplink address TEID of data forwarding. When a QoS flow is

switched to the master base station, the secondary base station sends cache data to the

uplink address. According to a quality requirement of the QoS flow and cache, the

master base station may suggest that data of some QoS flows need to be forwarded.

Therefore, the secondary base station adding request message also carries identities of

the QoS flows, data of which is suggested to be forwarded. In the second method

above, the data forwarding can be suggested per DRB.

[221] Step 410, the secondary base station sends a secondary base station adding response

message to the master base station.

[222] The secondary base station determines configuration information of bearers on the

UE according to the QoS of the DRB and the capability of the UE, and the target base

station contains configuration information of the secondary bearer or secondary cell of

the UE in a RRC container and forwards the RRC container to the UE through the

master base station. The UE sets protocols of respective layers such as PDCP, RLC

and MAC layers at the UE side according to configuration information. The message

also carries an identity of the DRB or an identity of an Xn user plane, and transport



layer information corresponding to the DRB or the Xn user plane, e.g., a tunnel

identity. Or the message contains a PDU session identity and/or QoS Flow identity, the

secondary base station allocates a tunnel identity for each PDU session, or allocates a

tunnel identity for each QoS Flow. If the secondary base station allocates a tunnel ID

for each PDU session, the message contains IDs of PDU sessions. The secondary base

station refers to the suggestion information of the master base station and configuration

information of the radio bearer of the base station in the target cell, determines data of

which QoS Flows need to be forwarded, and transmits identities of QoS Flows, data of

which need to be forwarded, and information indicating forwarding is required. The in

formation indicating forwarding is required may contain the transport layer in

formation for data forwarding allocated by the secondary base station, such as IP

address and tunnel identity. Beside the data forwarding for QoS flow, the data

forwarding may be per DRB, the message carry the DRB identify and the corre

sponding transport layer information for data forwarding allocated by the secondary

base station, such as IP address and tunnel identity. To be specific, the mechanism of

data forwarding may be one of the following:

[223] a : Establish a data forwarding tunnel for PDU Session between the master base

station and the secondary base station. The secondary base station creates a tunnel

identity for data forwarding for a PDU Session, and sends the tunnel identity to the

master base station. Data belonging to a same PDU Session are forwarded through a

same tunnel. During data forwarding, the header of a data packet contains an identity

of a QoS Flow, and based on the identity of the QoS Flow, the secondary base station

maps the QoS Flow to a DRB. Data saved by the master base station may be a data

packet that has not be mapped to a DRB, and when the data packet was sent from the

core network to the master base station, the header of the data packet had carried the

identity of the QoS Flow, and the master base station may send the data packet to the

secondary base station directly. The master base station also saves a data packet that

has been mapped to a DRB, and the data packet mapped to the DRB is sent to the

PDCP protocol layer. If the PDCP protocol layer wants to know an identity of a QoS

Flow corresponding to the PDCP data packet, it may know it from interaction in

formation between internal protocol layers. When the master base station forwards the

PDCP data packet, it sends the PDCP data packet through a channel corresponding to a

PDU Session, and the tunnel protocol is GTP-U protocol, and in a GTP-U packet

header, the identity of the QoS Flow is contained to indicate the QoS Flow corre

sponding to the PDCP data packet forwarded.

[224] b : Establish a data forwarding tunnel for DRB between the master base station and

the secondary base station. The secondary base station allocates a tunnel identity for

data forwarding for each DRB. In the second method, the MeNB decides the QoS Flow



to DRB mapping, notifies a decision to the secondary base station, and the secondary

base station maps a QoS Flow to a DRB according to a configuration by the MeNB.

The secondary base station creates a tunnel identity for data forwarding for the DRB,

and notifies the tunnel identity to the master base station. Data belonging to a same

DRB are forwarded through a same tunnel. This way of forwarding is similar to

current dual-connectivity data forwarding methods. Data saved by the master base

station may be a data packet that has not been mapped to a DRB, and when the data

packet was sent from the core network to the master base station, the header of the data

packet had contained an identity of a QoS Flow, and for data forwarding, the master

base station needs to map the data to a DRB, and forward the data to the secondary

base station through a tunnel corresponding to the DRB. The secondary base station

receives the forwarded data and sends the data packet to the UE through the corre

sponding DRB.

[225] c : Combine method a and method b, and establish two data forwarding tunnels

between the master base station and the secondary base station, in which one is for

PDU Session, and the other is for DRB. The secondary base station adding response

message sent by the secondary base station may include a PDU Session identity and

corresponding tunnel information, such as an IP address and a tunnel identity, or may

include a DRB identity and corresponding tunnel information, such as an IP address

and a tunnel identity. Data saved on the master base station may be a data packet that

has not been mapped to a DRB. The header of the data packet had carried an identity

of a QoS Flow when the data packet was sent from the core network to the master base

station. The master base station sends the data packet through the tunnel for PDU

Session. When the secondary base station receives the forwarded data, it maps the data

packet to a DRB and sends the data packet through the DRB to the UE. The master

base station also saves a data packet that has been mapped to a DRB, and sends the

data packet mapped to the DRB to the PDCP protocol layer, and the data packet saved

on the PDCP protocol layer is sent through the tunnel for DRB. When the secondary

base station receives the forwarded data, it sends data packet to the UE through the

corresponding DRB.

[226] It is to be noted that, though the data forwarding methods in the above are described

in the embodiment for SCG bearer establishment, the methods of the present disclosure

are also applicable to other bearing modes. In this case, what needs to do is to change

the bearer type of the present disclosure to the corresponding bearer type.

[227] Step 411, the master base station sends an RRC reconfiguration request message to

the UE.

[228] The master base station does not resolve the RRC container but forwards the RRC

container to the UE. The master base station may send configuration information



configured for the UE by it to the UE together with the information configured by the

secondary base station.

[229] Step 412: The UE sends an RRC reconfiguration complete message to the master

base station.

[230] After the UE is configured successfully, the UE sends a response message to the

master base station. The response message contains a response to configuration in

formation sent in the step 411, that is, a response to configuration information

configured by the master base station, and also contains a response to configuration in

formation of the secondary base station. If necessary, the UE also needs to perform a

random access procedure with the new secondary base station and synchronize with

the new secondary base station. After synchronization, the secondary base station can

begin sending data to the UE.

[231] Step 413: The master base station sends an RRC reconfiguration complete message

to the secondary base station.

[232] The master base station notifies the secondary base station that the UE side has been

successfully configured. Since the UE sends an acknowledgment message to the

master base station, the master base station needs to forward the acknowledgment

message to the secondary base station. If the master base station can not resolve the

response of the UE to configuration information of the secondary base station, the

master base station may also forward the response of the UE to the secondary base

station configuration information in the form of the RRC container to the secondary

base station. For example, the master base station is an eLTE base station, the

secondary base station is a 5G base station gNB, or the master base station is a 5G base

station, and the secondary base station is an eLTE base station.

[233] Step 414: The master base station sends a bearer modification request message to a

control node of the core network.

[234] The bearer modification request message contains an identity of a QoS Flow and

transport layer information for downlink receiving corresponding to it, e.g., an IP

address and a tunnel identity, or contains PDU Session and QoS Flow identities and an

IP address and tunnel ID for downlink receiving allocated to the PDU Session.

[235] Step 415: The control node of the core network sends a bearer modification request

message to a user node of the core network to notify new transport layer information

for downlink receiving.

[236] Step 416: The user node of the core network sends a bearer modification response

message to the control node of the core network to confirm receipt of the message of

step 415.

[237] Step 417: The control node of the core network sends a bearer modification response

message to the base station to confirm receipt of the message of step 415.



[238] Step 418: If there is data forwarding, the master base station initiates a data

forwarding step and sends serial number status information to the secondary base

station. The secondary base station sets a serial number of user data by reference to this

information.

[239] At this point, the SCG bearer establishment process is complete.

[240] Fig. 8 is a schematic diagram of a base station. In the base station, a mapping

function module is added to map a QoS Flow to a DRB or map a DRB to a QoS Flow.

[241] Figs. 9a, 9b, 9c, and 9d show data formats transmitted between the master base

station and the secondary base station. For the split bearer, the master base station

divides the data, and transmits divided data to the UE through the master base station

and the secondary base station, respectively. In order for the master base station to

perform reasonable data segmentation, the secondary base station needs to transmit in

formation about rate control. The master base station decides how to divide data by

referring to this information. The first table is a data format that the master base station

sends to the secondary base station, and it contains a format type indication, a QoS

Flow identity and an Xn interface serial number. The format type indication indicates

the type of user data format, for example, "0" representing a data format that the master

base station sends to the secondary base station. The Xn interface serial number is a

serial number allocated by the master base station to data packets of a QoS flow on the

Xn interface. For each data packet, the serial number is incremented by one.

[242] The first table is the data format that the master base station sends to the secondary

base station, and it contains the format type indication, cache data information of the

first QoS Flow, and the next is cache data information of the second QoS Flow, and so

on, until cache data information of the nth QoS Flow. When establishing the split

bearer, the master base station tells the secondary base station which QoS Flows are

created on the secondary base station through a QoS Flow identity list contained in the

secondary base station establishment request message. The second format contains

cache information corresponding to these QoS Flows, and the order of cache in

formation is the same with that in the QoS Flow identity list.

[243] If the master base station establishes or deletes some QoS Flows established on the

secondary base station, corresponding QoS flow places in the table are also adjusted

accordingly. For example, if a QoS flow in the first place is deleted from the secondary

base station, then the second QoS flow in the original table moves up and becomes the

QoS flow in the first place.

[244] The third table is a data format sent by the secondary base station to the master base

station, including a format type indication, a QoS Flow identity, data cache in

formation and Xn data loss information. Data cache information is information about

the size of a cache of the QoS Flow expected by the secondary base station, and the



master base station may adjust a proportion of data segmentation according to this in

formation. Xn data loss information indicates which data is lost during Xn

transmission, and the secondary base station may know which data is lost during Xn

transmission according to the serial number of the Xn interface in the first table.

[245] The fourth table is a data format sent by the secondary base station to the master base

station, including a format type indication, data cache information of the first QoS

Flow, and the next one is data cache information of the second QoS flow, and so on,

until data cache information of the nth QoS flow. When establishing a split bearer, the

master base station tells the secondary base station which QoS Flows are established

on the secondary base station through a QoS Flow identity list contained in the

secondary base station establishment request message. In the fourth format, cache in

formation corresponding to these QoS flows is included. The orders of cache in

formation are the same with those in the QoS Flow identity list. Data cache in

formation is the size of a cache expected for the QoS Flow, and the master base station

can adjust a proportion of data segmentation according to this information. Xn data

loss information indicates which data is lost during Xn transmission, and the secondary

base station may know which data is lost during Xn transmission based on Xn interface

serial numbers in the first table. If the master base station establishes or deletes some

QoS flows established on the secondary base station, the locations of corresponding

QoS flows in the table are also adjusted accordingly. For example, if the QoS flow of

the first place is deleted from the secondary base station, the second QoS flow in the

original table moves up and becomes the QoS flow in the first place.

[246] In order to reduce the number of paging areas and reduce signaling for service setup,

at present there is a newly proposed UE connection mode referred to as light

connection. Light connection refers to when a UE connection is released by a RAN or

a UE is inactive, the RAN does not request the core network to release the connection

of the UE, e.g., a UE connection between a base station and an MME (e.g., on an SI

interface control plane), a UE connection between a base station and a Serving

Gateway (SGW) (e.g., on an SI interface user plane), a UE connection between a base

station and an Access and Mobility Management Function (AMF) (e.g., on a NG-C

interface control plane), a UE connection between a base station and a User Plane

Function (UPF) (e.g., on a NG-U interface user plane), or the like. When the UE is in

an idle state, a light connection state or inactive state, the RAN may still maintain

context of the UE, and the core network (e.g., MME, SGW, etc.) may still regard the

UE is still in a connected state. When there is downlink data, the core network (e.g.,

the SGW) may send data for the UE to the base station. If the UE has already been in

the idle state or inactive state (e.g., the connection between the UE and the base station

has been disconnected, suspended or inactive), the base station may initiating paging of



the UE. The light connection may be applied to both architectures of SAE and 5G, as

shown in Fig. 1 and Fig. 2.

[247] After the proposed UE connection mode of light connection is adopted, the

connection of a UE between the RAN and the core network may be retained if a UE

whose connection with a network is disconnected or inactive or enters a light

connection state. The UE determined the UE itself is in an idle state (e.g., ECM idle).

The core network may decide a UE which is in a light connection state or inactive state

to be in a connected state (e.g., ECM Connected). The difference in recognitions of the

state of the UE at the UE and the core network may result in a series of problems. The

problems may include the following.

[248] Problem 1: When the UE moves out of a paging area, the UE demands to initiate a

connection establish request or a connection resume request. If the UE does not have

the demand of data transmission at the moment (e.g., having no demand of both uplink

data transmission and downlink data transmission), a RAN node may have a plurality

of choices. For example, the RAN node may release or suspend the connection and the

context of the UE in response to a determination that the UE is moving too fast. For

another example, the RAN node may configure the UE to continue in the light

connection state. But there is still no specification regarding how to implement the

procedure.

[249] Problem 2 : When a UE moves out of a paging area and attempts to access a RAN

node (referred to as a new RAN node) other than the RAN node which retains the

connection and context of the UE (referred to as the old RAN node). If there is no

demand of data transmission, the old RAN node may only update the paging area of

the UE without switching the UE context and the UE connection to the new RAN

node.

[250] Problem 3 : When a UE moves out of a paging area, the UE may attempt to resume

the connection with the network. When the UE attempts to access a RAN node

(referred to as a new RAN node) with which the RAN node that retains the connection

and context of the UE (referred to as the old RAN node) does not have an interface in

between, the context and connection of the UE cannot be switched from the old RAN

node to the new RAN node. Hence, the context and connection of the UE maintained

at the old RAN node may be released. Otherwise, downlink data destined for the UE

may be directly forwarded to the old RAN node whose paging request for the UE may

not be responded by the UE. In such case, the downlink data of the UE may be

discarded. After the connection of the UE between the old RAN node and the core

network is released, downlink data destined for the UE may be stored in the core

network when the downlink data arrives.

[251] Problem 4 : A UE may send a periodic location update request to the new RAN node.



Extra signaling overhead may be resulted from switching a light connection UE from

an old RAN node to a new RAN node each time the UE initiates a periodic location

update request to the new RAN node. Especially when a UE frequently moves between

RAN nodes while having no demand of data transmission, too much signaling

overhead may be generated.

[252] Embodiments of the present disclosure are described hereinafter in detail. Some

examples are illustrated in the drawings. The same or similar reference sign represents

the same or similar component or components with the same or similar functions. The

following embodiments described with reference to the accompanying drawings are

merely exemplary, and are only for explaining the present disclosure, not for limiting

the protection scope of the present closure.

[253] Those skilled in the art may understand that all of terms used herein (including

technical terms and scientific terms), unless defined otherwise, have the same meaning

with those understood by ordinary technical persons of the art. It should be understood

that meanings of terms as defined in general dictionary should be regarded as

consistent with context of the conventional art, unless defined specially as herein, and

should not be explained in a manner overly ideal or formal.

[254] The principle of the present disclosure and related terms are first explained first for

facilitating understanding of the technical mechanism of the present disclosure.

[255] Some terms are explained as below.

[256] In some embodiment, a RAN node may be a base station, an eNB, a NodeB, a RAN

central control unit, a RAN node distributed unit, or the like. In the next generation

networks, the concept of node may be virtualized as a function or a unit. A RAN

central control unit may be connected with a plurality of RAN node distributed units.

[257] In some embodiments, a core network node may be a MME, a SGSN, a SGW, a core

network control node, a core network user plane node, a core network control plane

node, a core network user plane function, a core network control plane unit, a core

network user plane unit, or the like. In the next generation networks, the concept of

node may be virtualized as a function or a unit.

[258] In some embodiments, a core network control node may be a MME, a SGSN, a

CCNF, an AMF, a SMF, a core network control plane function (e.g., a MME, a CCNF,

an AMF), a core network control plane unit, or the like.

[259] In some embodiments, the core network user plane node may be a SGW, a SGSN, a

SMF, a UPF core network user plane function, a core network user plane unit, a

network slice, or the like.

[260] In some embodiments, a light connection may also be embodied by a RAN initiated

paging function, an inactive connection or an inactive state (e.g., an inactive state in

5G, an operation under an inactive state), or the like.



[261] In some embodiment, whether a UE is allowed to enter a light connection may be

embodied by whether a UE is suitable for light connection, whether a UE supports

light connection, or the like.

[262] In some embodiments, a UE connection state may be embodied by a UE connection

mode, and a light connection state may be embodied by a light connection mode.

[263] In some embodiments, the light connection represents the inactive mode, or the

connection between the UE and the RAN is inactive or disconnected while the RAN

retains the connection of the UE between a RAN node and a core network node.

[264] A RAN node in a light connection with a UE refers to the RAN node that retains the

connection of the UE between the RAN node and a core network node when the UE is

in a light connection.

[265] The data mentioned herein may include control plane data (e.g., NAS signaling, TAU

Request, Service Request, user plane data transported in control plane data packets,

etc.) or user plane data. Indication of whether there is data transmitted may further

include indication of whether there is demand of uplink control plane data transmission

and indication of whether there is demand of uplink user plane data transmission. In

dication of whether there is data transmitted may further include indication of whether

there is demand of uplink data transmission and indication of whether there is demand

of downlink user plane data transmission.

[266] The paging area in the present disclosure may a light connection paging area

configured for a UE by a RAN node. When a UE in a light connection moves in a

configured paging area, paging from a light-connection RAN node can reach the UE.

The paging from the light connection RAN node may be forwarded by other RAN

nodes.

[267] The location updated in the present disclosure may be a RAN location update or a

core network location update.

[268] The location update control operation of the present disclosure refers to a mobility

control operation associated with a light-connection UE, and has the same meaning

throughout the disclosure which will not be repeated in the following.

[269] FIG. 10 is a flowchart illustrating a first method of connection control of a light-

connection UE in accordance with the present disclosure. As shown in Fig. 10, the

method may include the following procedures.

[270] In step S301, a RAN node may judge whether a pre-set condition is met.

[271] Optionally, the pre-set condition may include at least one of: no data transmission

demand, only one data transmission demand, no uplink UE data transmission demand,

no downlink UE data transmission demand, no control plane data transmission

demand, no user plane data transmission demand, UE moves out of a configured

paging area, UE changes a paging area, UE does not move out of a configured paging



area, obtaining an access request of UE.

[272] Optionally, no data transmission demand may include at least one of: no uplink UE

data transmission demand, no downlink UE data transmission demand, no control

plane data transmission demand, or no user plane data transmission demand.

[273] Optionally, only one data transmission demand may include at least one of: only one

uplink UE data transmission demand, only one downlink UE data transmission

demand, only one control plane data transmission demand, or only one user plane data

transmission demand. There is only one data transmission demand may be embodied

by one of: there is no subsequent data, the only data to be transmitted does not require

acknowledgement, the only data to be transmitted has no response (e.g., a response

packet of the application layer).

[274] Optionally, obtaining the access request of the UE may include at least one of:

receiving a RAN periodic location update request sent by the UE, or receiving a RAN

location update request sent by the UE.

[275] In some embodiments, a paging area refers to a mobility area configured for a light-

connection UE. When the UE does not move out of the paging area, the UE may

perform periodic RAN location update with a RAN node providing the light

connection. When the UE has moved out of the paging area, the UE may perform RAN

location update with the RAN node providing the light connection. According to some

embodiments, a first RAN node may determine whether a UE has moved out of the

paging area configured for the UE by obtaining information on the area accessed by

the UE. The first RAN node may obtain the information on the area accessed by the

UE from one of: the UE, a second RAN node, the core network, a core network user

plane node, or a core network control plane node. For example, a UE may initiate a

RAN location update after accessing a second RAN node, and the second RAN node

may notify the first RAN node of access information of the UE, e.g., a cell identity

(cell ID) of the cell accessed by the UE, a location area identity (e.g., a tracking area

identity (TAI), a tracking area code (TAC), etc.). As such, the first RAN node may

judge whether the UE has moved out of the paging area configured for the UE.

[276] In some embodiments, the first RAN node may judge whether a pre-set condition is

met based on the access information of a light-connection UE. Optionally, the access

information of the light-connection UE may include at least one of: information on

whether there is data transmission demand, information on whether there is data

forwarding need, information on whether the UE has moved out of the paging area, in

formation on whether the UE has moved out of the paging area and has no data

transmission demand, information on whether there is the need of changing the paging

area, or information on whether there is only one data transmission demand. The data

mentioned herein may include control plane data (e.g., NAS signaling, TAU Request,



Service Request, user plane data transported in control plane data packets, etc.) or user

plane data. The data may include uplink data or downlink data; or any combination of

uplink data or downlink data. The information on whether there is data transmission or

forwarding demand may include at least one of: information on whether there is uplink

control plane data transmission or forwarding demand, information on whether there is

uplink user plane data transmission or forwarding demand, information on whether

there is downlink control plane data transmission or forwarding demand, or in

formation on whether there is downlink user plane data transmission or forwarding

demand. According to some embodiments, the first RAN node may obtain the access

information about the light-connection UE from at least one of: the UE, a second RAN

node, the core network, a core network user plane node, or a core network control

plane node. In some embodiments, the access network information of a light-

connection UE may be embodied by a reason of setting up a UE connection or

resuming a UE connection. For example, in a connection setup request or connection

resume request of a UE, the UE may indicate the reason of the connection setup or

connection resume is there is no uplink data transmission demand or only that the UE

has moved out of the paging area and has no data transmission demand.

[277] Optionally, the first RAN node is a RAN node with which the light connection of the

UE is established. In some embodiments, the first RAN node may judge whether the

UE has downlink data transmission demand according to whether data of UE is

received or whether data of UE is buffered. In some other embodiments, when the UE

accesses through a first RAN, the first RAN may judge whether there is uplink data

transmission demand according to access information about a light-connection UE

received from the UE. When the UE accesses through a second RAN node and the

second RAN node is not the RAN node providing the light connection of the UE, the

first RAN node may judge whether there is uplink data transmission demand according

to access information about the light-connection UE received from the second RAN

node.

[278] Optionally, the first RAN node is a new RAN node other than the RAN node

providing the light connection of the UE, and the first RAN node is the RAN node

providing the light connection of the UE.

[279] 1) In some embodiments, the first RAN node obtains information about whether a

UE has downlink data transmission demand and whether there is only one downlink

transmission demand according to access information about the light-connection UE

received from the second RAN node. For example, when the first RAN node requests

UE context from the second RAN node, the second RAN node may send information

of downlink data forwarding demand or the first downlink data to be transmitted in a

UE context response if the second RAN node buffers the downlink data of the UE. For



example, the second RAN node may send the only downlink data to be transmitted

buffered in the second RAN to the UE via a paging message, or to the first RAN node

in a UE context response so that the first RAN node sends the downlink data to the UE.

[280] 2) In some other embodiments, the first RAN node obtains information about

whether a UE has uplink data transmission demand and whether there is only one

uplink transmission demand according to access information about the light-

connection UE received from the UE. For example, the access information about the

UE may be the reason of connection resume or connection setup, e.g., paging area

update indicates it is merely for updating the paging area and there is no uplink data

transmission demand.

[281] - If uplink data is buffered on the UE, the UE may send information about the uplink

data forwarding demand or the first uplink data to be transmitted in a connection setup

request or connection resume request sent to the first RAN node. After receiving the

information or the first uplink data, the first RAN node may send the information about

the uplink data forwarding demand or the first uplink data to be transmitted in a UE

context request sent to the second RAN node.

[282] - If only the uplink data is buffered on the UE, which needs to be transmitted, the UE

may send information about there is only one uplink data forwarding demand and/or

the only uplink data to be transmitted in a connection setup request or connection

resume request sent to the first RAN node. After receiving the information and/or the

only uplink data, the first RAN node may send the information about there is only one

uplink data forwarding demand and/or the only uplink data to be transmitted in a UE

context request sent to the second RAN node.

[283] In step S302, the first RAN node may determine a mobility control operation a s

sociated with the light-connection UE in response to a determination that the pre-set

condition is met.

[284] Optionally, when the pre-set condition is met, the mobility control operation a s

sociated with the light-connection UE may include at least one of:

[285] - releasing the UE, including at least one of: releasing UE context, releasing a

connection between the UE and a RAN node, releasing a connection for the UE

between the RAN node and a core network node, or requesting the UE to return to an

idle mode; e.g., the first RAN node may release the UE when at least one of the

following conditions is met: receiving a location update of the UE, there is no data

transmission demand, there is only one data transmission demand. It can be understood

that, a light connection may occupy some resources and memory in the RAN node;

when the memory or resources are insufficient, the RAN node may release some of the

light-connection UEs that have no data transmission demand (as in step 201) and/or

has only one data transmission demand. Releasing the UE during or after a periodic



location update initiated by the UE does not require extra signaling, nor generate extra

signaling overhead. The only data to be transmitted may be sent to the UE or the RAN

during the periodic location update or during the procedure of releasing the UE.

[286] - suspending the UE, including at least one of: suspending UE context, suspending a

connection between the UE and a RAN node, suspending a connection for the UE

between the RAN node and a core network node, or requesting the UE to return to an

idle mode e.g., the first RAN node may suspend the UE when at least one of the

following conditions is met: receiving a location update of the UE, there is no data

transmission demand, there is only one data transmission demand. It can be understood

that, a light connection may occupy some resources and memory in the RAN node;

when the memory or resources are insufficient, the RAN node may suspend some of

the light-connection UEs that have no data transmission demand (as in step 201) and/or

has only one data transmission demand. Suspending a UE during or after a periodic

location update initiated by a UE does not generate extra signaling overhead. The only

data to be transmitted may be sent to the UE or the RAN during the periodic location

update or during the procedure of suspending the UE. Releasing a UE and suspending

a UE both release the resources occupied by the UE. Compared with releasing the UE,

the first RAN node may still reserve the context of the UE after suspending the UE.

[287] - updating the light-connection paging area of the UE, including at least one of: con

figuring a light-connection paging area, indicating the light-connection RAN node of

the UE is unchanged, or requesting the UE to be in a light-connection mode. For

example, the first RAN node may update the light-connection paging area of the UE in

response to a determination that at least one of the following conditions is met: the UE

has changed the location in the configured paging area (e.g., has changed the cell

within the paging area, has changed the RAN area within the paging area, etc.), the UE

accesses through the second RAN node.

[288] - The RAN node providing the light connection of the UE keeps unchanged. For

example, the first RAN node may indicate the RAN node providing the light

connection of the UE remains unchanged when at least one of the following conditions

is met: the UE does not move out of the configured paging area, a location update of

the UE is received, there is no data transmission demand, there is only one data

transmission demand, or the UE accesses through the second RAN node. It can be un

derstood that the first RAN node may keep the RAN node providing the light

connection of the UE unchanged when the UE accesses through the second RAN node

and initiates a RAN location update at the second RAN node and has no data

transmission demand or has only one data transmission demand. Further, the first RAN

node may indicate the UE that the RAN node providing the light connection of the UE

remains unchanged when the UE has not moved out of the configured paging area.



[289] - requesting the UE to be in a light connection mode. For example, the first RAN

node may request the UE to be in the light connection mode when at least one of the

following condition is met: there is no data transmission demand, there is only one data

transmission demand, or receiving a location update of the UE. It can be understood

that the first RAN node may request the UE to continue in the light connection mode

after acknowledging the location update request without data transmission demand.

After acknowledging a location update request with only one data transmission

demand, the only data to be transmitted may be transmitted during the location update

procedure, and the first RAN node may request the UE to continue staying in the light

connection mode.

[290] - deleting a UE light connection (may be equivalent to releasing the UE or

suspending the UE).

[291] Optionally, the first RAN node may send a location update control operation a s

sociated with the light-connection UE to at least one of: the UE, the second RAN node.

The location update control operation is a mobility control operation associated with

the light-connection UE.

[292] It can be understood that the first RAN node may send a location update control

operation to the UE when the light-connection UE accesses the first RAN node and

initiates a location update. The second RAN node may notify the first RAN node that

the UE has initiated a location update request when the light-connection UE accesses

the second RAN node and initiates a location update request. The first RAN node may

decide a location update operation associated with the UE, and send the operation to

the UE through the second RAN node or making the second RAN node perform the

location update operation associated with the UE.

[293] Optionally, the first RAN node is a RAN node with which the light connection of the

UE is established.

[294] - in response to a decision that the UE is to be released or suspended, the first RAN

node may release or suspend a connection for the UE between the first RAN node and

a core network node; when the UE accesses through a second RAN node, the first

RAN node may request the second RAN node to release or suspend the UE. In an em

bodiment, the first RAN node may reject the UE context request sent by the second

RAN node to achieve the releasing or suspending of the UE. The rejection reason may

be at least one of: no UE context, unidentified UE ID (e.g., resume ID), released UE,

suspended UE.

[295] - In response to a decision to update a UE light-connection paging area, when the UE

accesses through a second RAN node, the first RAN node may send an updated UE

light-connection paging area to the second RAN node.

[296] - Optionally, the first RAN node may notify the second RAN node of at least one of:



the RAN node providing the light-connection of the UE remains unchanged, requesting

the UE to stay in the light connection mode.

[297] Optionally, the first RAN node is a RAN node from which the UE accesses the RAN,

and the second RAN node is a RAN node providing the light connection of the UE. In

response to a decision to release or suspend the UE, the first RAN node may request

the second RAN node to perform at least one of: releasing or suspending context of the

UE, releasing or suspending a connection for the UE between the second RAN node

and a core network node.

[298] FIG. 11 is a flowchart illustrating a second method of connection control of a light-

connection UE in accordance with the present disclosure. As shown in Fig. 11, the

method may include the following procedures.

[299] In step S401, a second RAN node may judge whether a pre-set condition is met.

[300] Optionally, the pre-set condition may be at least one of: receiving a mobility control

operation associated with a light-connection UE (as in step S302), there is no interface

(e.g., an X2 interface between eNBs, an Xn interface between gNBs, etc.) between the

second RAN node and a RAN interface providing the light connection of the UE.

[301] In some embodiments, the second RAN node may receive the mobility control

operation associated with the light-connection UE from at least one of: the first RAN

node, the core network, or the UE.

[302] In step S402, the second RAN node may determine a connection control operation

associated with the light-connection UE based on the pre-set condition which is met.

[303] Optionally, when the pre-set condition is receiving a mobility control operation a s

sociated with the light-connection UE, the connection control operation associated

with the light-connection UE by the second RAN node may include at least one of:

[304] 1) The second RAN node sends the received light-connection location update control

operation (equivalent to the mobility control operation associated with the light-

connection UE). In some embodiment, the second RAN node may send the received

light-connection location update control operation (equivalent to the mobility control

operation associated with the light-connection UE) to the UE or to the core network.

[305] 2) The second RAN node performs an operation according to the received mobility

control operation associated with the light-connection UE.

[306] 3) In some embodiments, the second RAN node is a RAN node with which the light

connection of the UE is established.

[307] - When the received mobility control operation associated with the light-connection

UE is at least one of: releasing the UE, releasing UE context, releasing a connection

between the UE and a RAN node, releasing a connection for the UE between the RAN

node and a core network node, or requesting the UE to return to an idle mode; the

connection control operation associated with the light-connection UE performed by the



second RAN node may include at least one of: releasing context of the UE, releasing a

connection for the UE between the RAN node and a core network node.

] - When the received mobility control operation associated with the light-connection

UE is at least one of: suspending the UE, suspending UE context, suspending a

connection between the UE and a RAN node, suspending a connection for the UE

between the RAN node and a core network node, or requesting the UE to return to an

idle mode; the connection control operation associated with the light-connection UE

performed by the second RAN node may include at least one of: suspending context of

the UE, suspending a connection for the UE between the RAN node and a core

network node.

] - When the received mobility control operation associated with the light-connection

UE is at least one of: requesting the UE to stay in the light connection mode; the

connection control operation performed associated with the light-connection UE by the

second RAN node may include at least one of: instructing the UE to continue staying

in the light connection mode.

] 4) In some embodiments, the second RAN node is a RAN node accessed by the UE.

] - When the received mobility control operation associated with the light-connection

UE is at least one of: releasing the UE releasing UE context, releasing a connection

between the UE and a RAN node, releasing a connection for the UE between the RAN

node and a core network node, or requesting the UE to return to an idle mode; the

connection control operation associated with the light-connection UE performed by the

second RAN node may include at least one of: rejecting a connection resume request

of the UE, rejecting a connection setup request of the UE, and a rejection reason may

be at least one of: no UE context, unidentified UE ID (e.g., resume ID), releasing UE,

UE light connected deleted.

] - When the received mobility control operation associated with the light-connection

UE includes at least one of: suspending the UE, suspending UE context, suspending a

connection between the UE and a RAN node, suspending a connection for the UE

between the RAN node and a core network node, or requesting the UE to return to an

idle mode; the connection control operation associated with the light-connection UE

performed by the second RAN node may include at least one of: rejecting a connection

resume request of the UE, rejecting a connection setup request of the UE, and a

rejection reason may be at least one of: suspending UE, UE light connected deleted.

] - When the received mobility control operation associated with the UE includes at

least one of: updating a light-connection paging area of the UE, a light-connection

paging area, indicating the light-connection RAN node of the UE remains unchanged,

instructing the UE to stay in the light connection mode; the connection control

operation associated with the light-connection UE performed by the second RAN node



may include at least one of: sending an updated light-connection paging area to the

UE, indicating the light-connection RAN node of the UE remains unchanged, re

questing the UE to stay in the light-connection mode; notifying the UE of the identity

of the light-connection RAN node, notifying the UE of the UE identity (e.g., resume

ID, or the like) allocated by the light-connection RAN node of the UE, not updating

the path to a path from the core network to the second RAN node, not initiating a UE

context delete procedure to the first RAN node.

[314] - When the received mobility control operation associated with the UE includes at

least one of: deleting the light connection of the UE; the connection control operation

associated with the light-connection UE performed by the second RAN node may

include at least one of: releasing the UE, suspending the UE.

[315] Optionally, when the pre-set condition is there is no interface between the second

RAN node and the RAN interface providing the light connection of the UE, the

connection control operation associated with the light-connection UE decided by the

second RAN node includes at least one of:

[316] 1) indicating there is no interface between the RAN node accessed by the UE and

RAN node providing the light connection of the UE. In some embodiments, the second

RAN node rejects the connection setup request or connection resume request of the

UE. The rejection reason may include: there is no interface between the RAN node

accessed by the UE and RAN node providing the light connection of the UE, or a new

reason.

[317] 2) requesting to initiate a core-level location update procedure (e.g., TAU). A new

reason may be defined for this operation. In some embodiments, the second RAN node

rejects the connection setup request or connection resume request of the UE. The

rejection reason may be: requesting to initiate a core-level location update procedure or

a new reason.

[318] After triggering a core-level location update procedure, the core network may find

out that the UE has accessed a new RAN node, and the UE context at the old RAN

node and the connection of the UE between the RAN node and the core network may

be deleted. If the core network received downlink data, the downlink data may be

buffered in the core network and not sent to the old RAN node, thus may not become

missing due to the UE out of reach of the paging of the old RAN node.

[319] 2) forwarding a message of the UE between RAN nodes (e.g., UE context request,

etc.) by the second RAN node through the core network. The second RAN node may at

the same time notify the core network node of routing information of a target RAN

node. Optionally, the routing information may include at least one of: an identity of a

serving RAN node (e.g., an identity of a RAN node or an identity of an area to which

the RAN node belongs (e.g., TAI, TAC, etc.)), an identity of the target RAN node



(e.g., an identity of the RAN node providing the light connection of the UE, an identity

of the RAN node accessed by the UE), an identity of the UE (e.g., a UE identity

allocated by the RAN node providing the light connection of the UE, e.g., resume ID,

which includes an identity of the RAN node providing the light connection of the UE).

The core network node may determine the target RAN node by using the routing in

formation of the target RAN node as an index. The core network node may send the

routing information of the target RAN node to the target RAN node when forwarding

the routing information.

[320] 4) requesting to create UE context at the second RAN node. In some embodiments,

the second RAN node may request the core network to create UE context at the second

RAN node even if there is no data transmission demand.

[321] 5) rejecting a connection setup request or a connection resume request of the UE.

[322] Optionally, the second RAN node may send the connection control operation a s

sociated with the light-connection UE to at least one of: the UE, a core network node,

the first RAN node.

[323] FIG. 12 is a flowchart illustrating a third method of connection control of a light-

connection UE in accordance with the present disclosure. As shown in Fig. 12, the

method may include the following procedures.

[324] In step S501, a light-connection UE determines whether a pre-set condition is met.

[325] Optionally, the pre-set condition may include at least one of: obtaining a connection

control operation associated with the light-connection UE, a mobility control operation

associated with the light-connection UE.

[326] Optionally, content of the mobility control operation associated with the light-

connection UE is described in the above step S302, and is not repeated here.

[327] Optionally, content of the connection control operation associated with the light-

connection UE is described in the above step S402, and is not repeated here.

[328] In some embodiments, the UE may obtain the mobility control operation or the

connection control operation associated with the light-connection UE from a UE

connection resume rejection reason or a UE connection setup rejection reason.

[329] In some embodiments, the UE obtains the mobility control operation or the

connection control operation associated with the light-connection UE from at least one

of: a RAN node, a core network.

[330] In step S502, the light-connection UE performs a connection control operation

according to the pre-set condition met.

[331] Optionally, the UE may perform the operation according to the received mobility

control operation associated with the light-connection UE.

[332] Optionally, the UE may perform the operation according to the received connection

control operation associated with the light-connection UE.



[333] Optionally, when the pre-set condition is receiving a mobility control operation a s

sociated with the light-connection UE, the UE may perform the connection control

operation according to at least one of the following.

[334] - When the received light-connection location update control operation associated

with the light-connection UE (i.e., the operation performed according to the mobility

control operation associated with the light-connection UE) is at least one of: releasing

the UE, releasing UE context, releasing a connection between the UE and a RAN node,

releasing a connection for the UE between the RAN node and a core network node, or

requesting the UE to return to an idle mode; the UE may perform at least one of:

releasing context of the UE, releasing a connection between the UE and the RAN node,

making the UE return to the idle mode.

[335] - When the received light-connection location update control operation associated

with the light-connection UE (i.e., the operation performed according to the mobility

control operation associated with the light-connection UE) is at least one of:

suspending the UE, suspending UE context, suspending a connection between the UE

and a RAN node, suspending a connection for the UE between the RAN node and a

core network node, or requesting the UE to return to an idle mode; the UE may

perform at least one of: suspending context of the UE, suspending a connection

between the UE and the RAN node, making the UE return to the idle mode.

[336] - When the light-connection location update control operation associated with the UE

(i.e., the operation performed according to the mobility control operation associated

with the light-connection UE) includes at least one of: updating a light-connection

paging area of the UE, a light-connection paging area, indicating the light-connection

RAN node providing the light connection of the UE remains unchanged, the identity of

the RAN node providing the light-connection of the UE includes the identity of the old

RAN node, requesting the UE to stay in the light connection mode; the UE may

perform at least one of: updating the light-connection paging area according to the

received paging area, making the RAN node providing the light connection of the UE

remain unchanged, or making the UE return to the light connection mode. Optionally,

the paging area may include one of: a list of area identities (TAI, TAC, etc.), cell

identity list, a light-connection location area identity.

[337] - When the received light-connection location update control operation associated

with the UE (i.e., the operation performed according to the mobility control operation

associated with the light-connection UE) includes at least one of: deleting the light

connection of the UE; the UE may perform at least one of: deleting UE context,

suspending UE context, deleting a connection between the UE and a RAN node,

suspending the connection between the UE and the RAN node.

[338] Optionally, when the pre-set condition is receiving a connection control operation as-



sociated with the light-connection UE, the UE may perform the connection control

operation according to at least one of:

[339] - when the connection control operation associated with the light-connection UE

includes at least one of: indicating that there is no interface between the RAN node

accessed by the UE and the RAN node of the light connection of the UE, requesting to

trigger a location update procedure at the core network level, rejecting a connection

resume request of the UE; the UE may perform at least one of: initiating a location

update procedure at the core network level, initiating a service requesting procedure at

the core network level, or initiating a connection setup request at a RAN node.

[340] FIG. 13 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a sixth embodiment of the present disclosure. After

a UE moves out of a light-connection paging area and accesses through a new RAN

node, an old RAN node (the RAN node providing the light connection of the UE) may

decide to release the UE or suspending the UE when there is no data transmission

request. As shown in Fig 13, the method may include the following procedures.

[341] In step 601, a UE in a light connection state sends a Radio Resource Control (RRC)

connection setup request or an RRC connection resume request to a new RAN node.

Optionally, the message may include access information of the light-connection UE.

The access information of the light-connection UE is described in step S301, and is not

repeated here.

[342] In step 602, the new RAN node may send a UE context request to the old RAN node.

Optionally, the message may include access information of the light-connection UE.

The access information of the light-connection UE is described in step S301, and is not

repeated here.

[343] In step 603, the old RAN node may determine that the pre-set condition met is

merely that the UE has moved out of the paging area and has no data transmission

demand according to whether data of the UE is buffered in the old RAN and according

to the received access information of the light-connection UE. According to the pre-set

condition met, the mobility control operation associated with the light-connection UE

decided by the old RAN node may be releasing the UE or suspending the UE. The

mobility control operation associated with the light-connection UE is described in step

S302, and is not repeated here.

[344] The old RAN node may initiate a UE context release procedure or a UE context

suspend procedure to the core network control node to release or suspend a connection

of the UE between the old RAN node and the core network, or to release or suspend

the UE context at the old RAN node respectively.

[345] The old RAN node may initiate a UE context release procedure to release a

connection of the UE between the old RAN node and the core network or to release the



UE context at the old RAN node.

[346] The old RAN node may initiate a UE context suspend procedure to suspend a

connection of the UE between the old RAN node and the core network or to suspend

the UE context at the old RAN node.

[347] In step 604, the old RAN node may send a UE context request rejection to the new

RAN node. Optionally, the message may include the mobility control operation a s

sociated with the light-connection UE. The mobility control operation associated with

the light-connection UE is described in step S302, and is not repeated here.

[348] In step 605, the new RAN node may send an RRC connection setup rejection or RRC

connection resume rejection to the UE. Optionally, the message may include the

mobility control operation associated with the light-connection UE. The mobility

control operation associated with the light-connection UE is described in step S302,

and is not repeated here. The UE may perform connection control according to the

received mobility control operation associated with the light-connection UE, as in step

S502.

[349] Hence, the procedure of this embodiment is completed. Unrelated steps are omitted.

[350] FIG. 14 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a seventh embodiment of the present disclosure.

After a UE moves out of a light-connection paging area and accesses through a new

RAN node, the new RAN node may decide to release the UE or suspending the UE

when there is no data transmission request. As shown in Fig 14, the method may

include the following procedures.

[351] In step 701, a UE in a light connection state sends an RRC connection setup request

or an RRC connection resume request to a new RAN node. Optionally, the message

may include access information of the light-connection UE. The access information of

the light-connection UE is described in step S301, and is not repeated here.

[352] In step 702, the new RAN node may send a UE context request to the old RAN node.

Optionally, the message may include access information of the light-connection UE.

The access information of the light-connection UE is described in step S301, and is not

repeated here.

[353] In step 703, the old RAN node may notify the new RAN node of whether there is

downlink data transmission or forwarding demand according to whether data of the UE

is buffered in the old RAN node and according to the received access information of

the light-connection UE. The old RAN node returns a UE context response. Op

tionally, the message may include access information of the light-connection UE and

indicate whether there is downlink data transmission or forwarding demand.

[354] In step 704, the new RAN node may determine that the pre-set condition met is

merely that the UE has moved out of the paging area and has no data transmission



demand according to access information of the light-connection UE received from the

UE and the old RAN node. According to the pre-set condition met, the mobility control

operation associated with the light-connection UE decided by the new RAN node may

be releasing the UE or suspending the UE. The mobility control operation associated

with the light-connection UE is described in step S302, and is not repeated here.

[355] In response to a decision of releasing the UE, the new RAN node may send a UE

context release request to the old RAN node. In response to a decision of suspending

the UE, the new RAN node may indicate suspending the UE in the UE context release

request sent or send a UE context suspend request.

[356] In step 706, the old RAN node may initiate a UE context release procedure or a UE

context suspend procedure to the core network control node to release or suspend a

connection of the UE between the old RAN node and the core network, or to release or

suspend the UE context at the old RAN node.

[357] In step 707, the new RAN node may send an RRC connection setup rejection or RRC

connection resume rejection to the UE. Optionally, the message may include the

mobility control operation associated with the light-connection UE. The mobility

control operation associated with the light-connection UE is described in step S302,

and is not repeated here. The UE may perform connection control according to the

received mobility control operation associated with the light-connection UE, as in step

S502.

[358] Hence, the procedure of this embodiment is completed. Unrelated steps are omitted.

[359] FIG. 15 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with an eighth embodiment of the present disclosure.

After a UE moves out of a light-connection paging area and accesses a new RAN node,

the old RAN node (RAN node providing the light connection of the UE) may decide to

update the light-connection paging area of the UE and request the UE to retain the light

connection with the old RAN node when there is no data transmission request. As

shown in Fig 15, the method may include the following procedures.

[360] In step 801, a UE in a light connection state sends an RRC connection setup request

or an RRC connection resume request to a new RAN node. Optionally, the message

may include access information of the light-connection UE. The access information of

the light-connection UE is described in step S301, and is not repeated here.

[361] In step 802, the new RAN node may send a UE context request to the old RAN node.

Optionally, the message may include access information of the light-connection UE.

The access information of the light-connection UE is described in step S301, and is not

repeated here.

[362] In step 803, the old RAN node may determine that the pre-set condition met is

merely that the UE has moved out of the paging area and has no data transmission



demand according to whether data of the UE is buffered in the old RAN and according

to the received access information of the light-connection UE. The old RAN node may

decide to update the light-connection paging area of the UE according to the pre- set

condition met, and the RAN node providing the light connection of the UE remains the

old RAN node. The mobility control operation associated with the light-connection UE

is described in step S302, and is not repeated here.

[363] In step 804, the old RAN node may send a UE context response to the new RAN

node. Optionally, the message may include the mobility control operation associated

with the light-connection UE. The mobility control operation associated with the light-

connection UE is described in step S302, and is not repeated here.

[364] In step 805, the new RAN node may send an RRC connection setup message or RRC

connection resume message to the UE.

[365] In step 806, the UE may send may send an RRC connection setup complete message

or RRC connection resume complete message to the new RAN node.

[366] In step 807, the new RAN node sends an RRC connection re-configure message to

the UE. Optionally, the message may include the mobility control operation associated

with the light-connection UE. The mobility control operation associated with the light-

connection UE is described in step S302, and is not repeated here. The UE may

perform connection control according to the received mobility control operation a s

sociated with the light-connection UE, as in step S502.

[367] In step 807, after the configuration is completed, the UE may send an RRC re

configure complete message to the new RAN node and return to the light connection

mode.

[368] Hence, the process of this embodiment is completed. Unrelated steps are omitted.

[369] FIG. 16 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a ninth embodiment of the present disclosure. When

the UE accesses a new RAN node and there is no interface between the new RAN node

and the old RAN node, the UE may initiate a core network level location update

procedure. The new RAN node is the second RAN node in the second method. As

shown in Fig. 16, the method may include the following procedures.

[370] In step 901, a UE in a light connection state sends an RRC connection setup request

or an RRC connection resume request to a new RAN node. Optionally, the message

may include access information of the light-connection UE. The access information of

the light-connection UE is described in step S301, and is not repeated here.

[371] In step 902, the new RAN node finds out that there is no interface with the new RAN

node, and sends to the UE at least one of: an RRC connection setup rejection, an RRC

connection setup, an RRC connection resume, an RRC connection resume rejection.

Optionally, the message may include UE context request for the light connection of the



UE. Optionally, the message may include a connection control operation associated

with the light-connection UE. The connection control operation associated with the

light-connection UE is described in step S402, and is not repeated here.

[372] In step 903, the UE may initiate a core network level location update procedure (e.g.,

a TAU request), and the procedure is described in step S502. The UE establishes an

RRC connection with the new RAN node.

[373] In step 904, the new RAN node sends an initiate UE message to a core network

control node. Optionally, the message may include an indication requesting the core

network to create UE context at the new RAN node.

[374] In step 905, the core network control node finds out the UE accesses the new RAN

node. The core network node may immediately release an interface of the UE between

the old RAN node and a core network user plane node. As such, data will not continue

to be sent to the old RAN node.

[375] In step 906, the core network control node sends a UE context release command to

the old RAN node. Optionally, the message may include each UE bearer (e.g., E-RAB,

DRB, etc.), UE session (e.g., PDU session PDU connectivity, etc. ), UE QoS stream

and/or data forwarding address of UE service data stream, instructing the old RAN

node to forward data to the core network user plane node.

[376] In step 907, the old RAN node sends a UE context release complete to the core

network control node.

[377] In step 908, the core network node may decide whether to establish a UE bearer, a

UE session, a UE QoS stream and/or context of a UE service data stream at the new

RAN node according to the needs. If the new RAN node requests to set up UE context,

an initial context setup request may be sent. When only the TAU has no data

transmission demand and the new RAN node doesn't requests to setup the UE context,

a downlink NAS transmission message may be sent.

[378] Hence, the procedure of this embodiment is completed. Unrelated steps are omitted.

[379] FIG. 17 is a flowchart illustrating a method of connection control of a light-

connection UE in accordance with a fifth embodiment of the present disclosure. When

a UE accesses a new RAN node which has no interface with the old RAN node, the

new RAN node may send a message for the UE to the old RAN node through the core

network. The old RAN node may send a message for the UE to the new RAN node

through the core network. As shown in Fig 17, the method may include the following

procedures.

[380] In step 1001, a UE in a light connection state sends an RRC connection setup request

or an RRC connection resume request to a new RAN node. Optionally, the message

may include access information of the light-connection UE. The access information of

the light-connection UE is described in step S301, and is not repeated here.



[381] In step 1002, the new RAN node finds out there is no interface with the old RAN

node, and sends a RAN transfer message to a core network control node. Optionally,

the message may include an inter-RAN node message for the UE (e.g., a UE context

request), and the UE ID (e.g., a resume ID) allocated by the old RAN node.

[382] In step 1003, the core network control node may identify the old RAN node by using

the RAN node identity in the resume ID as an index, and forward the inter-RAN node

message (e.g., a UE context request) in a core network transfer message.

[383] In step 1004, the old RAN node sends a RAN transfer message to the core network

control node. Optionally, the message may include an inter-RAN node message for the

UE (e.g., a UE context request), and an identity of the new RAN node.

[384] In step 1005, the core network control node may identify the new RAN node by

using the identity of the new RAN node as an index, and forward the inter-RAN node

message (e.g., a UE context response ) in a core network transfer message.

[385] In step 1006, the new RAN node initiates a path switch request procedure to a core

network node.

[386] In step 1007, the new RAN node may return an RRC connection setup message or

RRC connection resume message to the UE.

[387] In step 1008, the new RAN node initiates a path switch procedure to the core

network control node.

[388] Hence, the procedure of this embodiment is completed. Unrelated steps are omitted.

[389] FIG. 18 is a schematic diagram illustrating a preferred structure of a network device

in accordance with the present disclosure. As shown in Fig. 18, the RAN device may

include: a receiving module 1802, a sending module 1806 and a controlling module

1804.

[390] The controlling module 1804 may judge whether a pre- set condition is met, and

determine a mobility control operation associated with a light-connection UE in

response to a determination that the pre- set condition is met.

[391] The sending module 1806 may send the mobility control operation associated with

the light-connection UE under the control of the controlling module 1804.

[392] FIG. 19 is a schematic diagram illustrating a preferred structure of a network device

in accordance with the present disclosure. As shown in Fig. 19, the core network

device may include: a receiving module 1902, a sending module 1906 and a con

trolling module 1904.

[393] The controlling module 1904 may judge whether a pre-set condition is met, and

determine a connection control operation associated with a light-connection UE in

response to a determination that the pre-set condition is met.

[394] The sending module 1906 may send the connection control operation associated with

the light-connection UE under the control of the controlling module 1904.



[395] FIG. 20 is a schematic diagram illustrating a preferred structure of a user device in

accordance with the present disclosure. As shown in Fig. 20, the user device may

include: a receiving module 2002, a sending module 2006 and a controlling module

2004.

[396] The receiving module 2002 may receive from a network device an indication of

reception of a connection control operation and/or a mobility control operation a s

sociated with a light-connection UE.

[397] The controlling module 2004 may perform the connection control operation and/or

the mobility control operation according to the information.

[398] Various example embodiments of the present disclosure may be implemented as

computer readable codes in a computer readable recording medium. The computer

readable recording medium is a data storage device that may store data readable by a

computer system. Examples of the computer readable recording medium may include

read only memories (ROMs), random access memories (RAMs), compact disk-read

only memories (CD-ROMs), magnetic tapes, floppy disks, optical data storage devices,

and carrier waves (such as data transmission over the Internet). The computer readable

recording medium may be distributed by computer systems over a network, and ac

cordingly, the computer readable codes may be stored and executed in a distributed

manner. Functional programs, codes, and code segments to attain various embodiments

of the present disclosure may be readily interpreted by skilled programmers in the art

to which the present disclosure pertains.

[399] The apparatuses and methods according to example embodiments of the present

disclosure may be implemented in hardware, software, or a combination of hardware

and software. Such software may be recorded in volatile or non-volatile storage

devices, such as ROMs, memories, such as RAMs, memory chips, memory devices, or

integrated circuit devices, compact disks (CDs), DVDs, magnetic disks, magnetic

tapes, or other optical or magnetic storage devices while retained in machine (e.g.,

computer)-readable storage media. The methods according to example embodiments of

the present disclosure may be implemented by a computer or a portable terminal

including a controller and a memory, and the memory may be an example machine-

readable storage medium that may properly retain program(s) containing instructions

for implementing the embodiments of the present disclosure.

[400] Accordingly, the present disclosure encompasses a program containing codes for im

plementing the device or method set forth in the claims of this disclosure and a

machine (e.g., computer) -readable storage medium storing the program. The program

may be electronically transferred via any media such as communication signals

transmitted through a wired or wireless connection and the present disclosure properly

includes the equivalents thereof.



[401] The apparatuses according to various example embodiments of the present disclosure

may receive the program from a program providing device via wire or wirelessly and

store the same. The program providing apparatus may include a memory for storing a

program including instructions enabling a program processing apparatus to perform a

method according to an embodiment of the present disclosure and data necessary for a

method according to an example embodiment of the present disclosure, a commu

nication unit for performing wired or wireless communication with a graphic

processing apparatus, and a controller transmitting the program to the graphic

processing apparatus automatically or as requested by the graphic processing

apparatus.

[402] The above is a description of a few examples and technical principles. It should clear

for those skilled in the art that the protection scope is not limited to the above specified

combinations of technical features, and technical mechanisms comprising any modi

fications and equivalents of the technical features within the principle of various

examples should be covered in the protection scope of the invention. For example, a

technical mechanism may be obtained by replacing the above features with other

features with similar functions.

[403] What is described in the foregoing are only embodiments of the present disclosure,

and should not be construed as limitations to the present disclosure. Any changes,

equivalent replacements, modifications made without departing from the scope of the

present disclosure are intended to be included within the protecting scope of the

present disclosure.
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Claims
[Claim 1] A method for establishing dual-connectivity to transmit data,

comprising:

sending, by a base station where a primary cell (PCell) of a user

equipment (UE) is located, a secondary base station adding request

message to a base station where a secondary cell (SCell) is located,

wherein the secondary base station adding request message comprises

configuration information of a quality of service flow (QoS Flow)

which is quality packet data to be created, and the configuration in

formation comprises an identity of the QoS Flow;

receiving, by the base station where the PCell of the UE is located, a

secondary base station adding response message from the base station

where the SCell is located, wherein the secondary base station adding

response message comprises configuration information of a user plane

configured for the SCell, and the configuration information of the user

plane comprises: the identity of the QoS Flow and an identity of a user

plane tunnel; and

sending, by the base station where the PCell of the UE is located, a

bearer modification message to a core network, wherein the bearer

modification message comprises configuration information of the user

plane on the SCell, and the configuration information of the user plane

comprises: the identity of the QoS Flow, an IP address of the user plane

and the identity of the user plane tunnel.

[Claim 2] The method of claim 1, wherein the secondary base station adding

request message sent from the base station where the PCell of the UE is

located to the base station where the SCell is located carries: an identity

of a tunnel for data forwarding (TEID) allocated by the base station

where the PCell is located.

[Claim 3] The method of claim 1, wherein the secondary base station adding

request message sent from the base station where the PCell of the UE is

located to the base station where the SCell is located carries: an identity

of a QoS Flow, data of which is suggested to be forwarded.

[Claim 4] The method of claim 1, wherein a data path is established between the

base station where the SCell is located and the core network, and the

base station where the SCell is located receives different QoS Flow

data streams from a same data connection which is a protocol data unit

(PDU) Session.
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[Claim 5] The method of claim 1, wherein the secondary base station adding

response message received by the base station where the PCell of the

UE is located from the base station where the SCell is located carries an

identity of a QoS Flow, data of which needs to be forwarded, and in

formation indicating forwarding is required.

[Claim 6] The method of claim 1 or 4, wherein the base station where the PCell of

the UE is located sends the secondary base station adding request

message to the base station where the SCell is located, and the

secondary base station adding request message comprises an identity of

a PDU Session;

the base station where the SCell is located sends the secondary base

station adding response message to the base station where the PCell of

the UE is located, and the secondary base station adding response

message comprises the identity of the PDU Session; and

the base station where the PCell is located sends the bearer modi

fication message to the core network, and the bearer modification

message comprises the identity of the PDU Session.

[Claim 7] The method of claim 6, wherein through the identity of the PDU

Session and the identity of the QoS Flow, the secondary base station

knows which QoS Flows belong to a same PDU Session, so as to

decide whether to allocate a new channel or reuse a tunnel already e s

tablished.

[Claim 8] The method of claim 7, wherein a tunnel decided by the secondary base

station comprises a tunnel between a master base station and a

secondary base station and/or a tunnel between the secondary base

station and the core network, wherein the tunnel decided by the

secondary base station is targeted for one PDU Session.

[Claim 9] A method for establishing dual-connectivity to transmit data,

comprising:

sending, by a base station where a primary cell (PCell) is located, a

secondary base station adding request message to a base station where a

secondary cell (SCell) is located, wherein the secondary base station

adding request message comprises configuration information of a split

bearer to be established, the configuration information of the split

bearer comprises an identity of a data radio bearer (DRB) or an identity

of an Xn user plane, and the configuration information of the split

bearer also comprises: quality information of the DRB which comprises

at least one of the following: A. data delay target, B. data error rate, C.
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data priority, D. guaranteed data rate and E. maximum data rate; and

receiving, by the base station where the PCell is located, a secondary

base station adding response message from the base station where the

SCell is located, wherein the secondary base station adding response

message comprises configuration information of a user plane

configured for the SCell, and the configuration information of the user

plane comprises: the identity of the DRB or the identity of the Xn user

plane and an identity of a user plane tunnel.

[Claim 10] The method of claim 1, wherein the identity of the Xn user plane is

configured to indicate a user plane of an Xn interface where the split

bearer is located.

[Claim 11] A data transmission system under a new radio network, comprising: at

least two base stations and a user equipment (UE), wherein:

a primary cell (PCell) of the UE carries out a mapping function and

realizes a packet data convergence protocol (PDCP) layer, a radio link

control (RLC) layer, a media access control (MAC) layer and a

physical layer, and a secondary cell (SCell) of the UE carries out

quality packet data to data radio bearer mapping and realizes a PDCP

layer, a MAC layer and a physical layer, wherein

a core network transmits data of the UE to the PCell, the PCell maps a

QoS Flow of the data of the UE which is quality packet data to a data

radio bearer on a mapping layer, performs path split, transmits data of

respective paths to the UE through the PCell and SCell of the UE, and

the UE regroups the data of the respective paths on the PDCP layer,

and transmits the regrouped data to an application layer; or

the core network transmits the data of the UE to the PCell and the Scell,

the PCell and the Scell map QoS Flows of the data of the UE which are

quality packet data to data radio bearers on mapping layers, and the

data is transmitted to the UE through the PCell and SCell of the UE,

and the UE regroups the data on an application layer of the UE.

[Claim 12] An apparatus for establishing dual-connectivity to transmit data,

wherein the apparatus is a base station where a primary cell (PCell) of a

user equipment (UE) is located, and the apparatus comprises

a sending module to send a secondary base station adding request

message to a base station where a secondary cell (SCell) is located,

wherein the secondary base station adding request message comprises

configuration information of a quality of service flow (QoS Flow)

which is quality packet data to be created, and the configuration in-
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formation comprises an identity of the QoS Flow; and

a receiving module to receive a secondary base station adding response

message from the base station where the SCell is located, wherein the

secondary base station adding response message comprises con

figuration information of a user plane configured for the SCell, and the

configuration information of the user plane comprises: the identity of

the QoS Flow and an identity of a user plane tunnel;

where the sending module is further to send a bearer modification

message to a core network, wherein the bearer modification message

comprises configuration information of the user plane on the SCell, an

IP address of the user plane and the identity of the user plane tunnel.

[Claim 13] A data transmission method under a new radio network, comprising:

receiving, by a base station where a secondary cell (SCell) is located, a

downlink data packet from a base station where a primary cell is

located, wherein the downlink data packet comprises: information of

quality packet data which is a quality of service flow (QoS Flow); and

sending, by the base station where the SCell is located, an uplink data

packet to the base station where the primary cell is located, wherein the

uplink data packet comprises the information of the QoS Flow and

cache information of the QoS Flow.

[Claim 14] The method of claim 13, wherein the information of the QoS Flow in

the downlink data packet comprises: an identity of the QoS Flow or in

formation indirectly indicating an identity of the QoS Flow by a

location of a header of the downlink data packet.

[Claim 15] The method of claim 13, wherein the information of the QoS Flow in

the uplink packet comprises: an identity of the QoS Flow or in

formation indirectly indicating an identity of the QoS Flow by a

location of a header of the uplink data packet.

























A. CLASSIFICATION OF SUBJECT MATTER

H04W 76/02(2009.01)i, H04W 28/02(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
H04W 76/02; H04L 5/00; G06F 15/173; H04W 40/36; H04M 4/32; H04W 72/04; H04W 72/08; H04W 28/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:dual-connectivity, PCell, SCell, a secondary base station adding request/response message, QoS
Flow, identity, user plane, IP address, split bearer, DRB(data radio bearer), X n user plane

DOCUMENTS CONSIDERED TO BE RELEVANT

Category' Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 8346225 B2 (GREGORY G. RALEIGH) 01 January 2013 1-15
See co lumn 8 , ine 31 - co lumn 10 , l ine 15 ; co lumn 36 , l ine 52 - co lumn 37 ,
1ine 49 ; and c l aim 1 .

US 2015-0094073 Al (HUAWEI TECHNOLOGIES CO. , LTD. ) 02 Apr i l 2015 1-15
See paragraphs [0214] - [0243] c l aims 1-5; and f igure 9B .

US 2016-0212753 Al (HTC CORPORATION) 21 July 2016 1-15
See paragraphs [0036] - [0058 ] ; c l aim 9 ; and f i gures 4 , 5 .

US 2016-0174281 Al (ALCATEL LUCENT) 16 June 2016 1-15
See paragraphs [0088]- [0178] ; and c l aims 1-5.

US 2014-0241317 Al (SAMSUNG ELECTRONICS CO. , LTD. ) 28 August 2014 1-15
See paragraphs [0042] - [0049 ] ; and f igure 2A.

I IFurther documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

10 January 2018 (10.01.2018) 18 January 2018 (18.01.2018)

Name and mailing address of the ISA/KR Authorized officer
International Application Division
Korean Intellectual Property Office LEE, Seoung Young

» 189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3535 " ·

Form PCT/ISA/210 (second sheet) (January 2015)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 8346225 B2 01/01/2013 AU 2010-208183 Al 05/08/2010
AU 2010-208294 Al 05/08/2010
AU 2010-208296 Al 05/08/2010
AU 2010-208297 Al 05/08/2010
AU 2010-208314 Al 05/08/2010
AU 2010-208316 Al 05/08/2010
AU 2010-208317 Al 05/08/2010
AU 2010-208483 Al 05/08/2010
AU 2010-208484 Al 05/08/2010
AU 2010-208485 Al 05/08/2010
AU 2010-208486 Al 05/08/2010
AU 2010-208488 Al 05/08/2010
AU 2010-208489 Al 05/08/2010
AU 2010-208543 Al 05/08/2010
AU 2010-208544 Al 05/08/2010
AU 2010-208545 Al 05/08/2010
AU 2010-208546 Al 05/08/2010
AU 2010-208547 Al 05/08/2010
AU 2010-208551 Al 05/08/2010
AU 2010-208552 Al 05/08/2010
AU 2010-208553 Al 05/08/2010
AU 2010-208554 Al 05/08/2010
AU 2010-208556 Al 05/08/2010
AU 2010-208557 Al 05/08/2010
AU 2010-208558 Al 05/08/2010
AU 2010-208565 Al 05/08/2010
AU 2011-258873 Al 01/12/2011
AU 2011-258874 Al 01/12/2011
AU 2011-299015 Al 15/03/2012
AU 2011-305456 Al 29/03/2012
AU 2011-305585 Al 29/03/2012
AU 2011-312169 Al 12/04/2012
AU 2011-312872 Al 12/04/2012
AU 2011-312874 Al 12/04/2012
AU 2011-314086 Al 19/04/2012
AU 2011-336382 Al 07/06/2012
AU 2011-336453 Al 07/06/2012
AU 2012-209513 Al 02/08/2012
AU 2012-239975 Al 11/10/2012
AU 208296 B2 02/04/2015
AU 208297 B2 17/12/2015
AU 208314 B2 05/11/2015
AU 208316 B2 29/10/2015
AU 208317 B2 26/05/2016
AU 208483 B2 12/05/2016
AU 208484 B2 26/11/2015
AU 208485 B2 02/06/2016
AU 208486 B2 29/10/2015
AU 208488 B2 17/12/2015

Form PCT/ISA/2 10 (patent family annex) (January 2015)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

AU 208489 B2 26/05/2016
AU 208544 B2 03/12/2015
AU 208545 B2 19/09/2013
AU 208546 B2 26/11/2015
AU 208551 B2 24/09/2015
AU 208552 B2 19/05/2016
AU 208553 B2 03/12/2015
AU 208557 B2 20/03/2014
AU 209513 B2 18/05/2017
AU 239975 B2 25/05/2017
AU 258873 B2 24/09/2015
AU 258874 B2 09/04/2015
AU 305456 B2 27/08/2015
AU 305585 B2 26/11/2015
AU 312872 B2 17/12/2015
AU 312874 B2 14/01/2016
CA 2562469 Al 07/04/2007
CA 2562469 C 16/06/2015
CA 2692131 Al 27/08/2010
CA 2692131 C 13/08/2013
CA 2764888 Al 29/12/2010
CA 2764888 C 26/09/2017
CA 2786746 Al 05/08/2010
CA 2786746 C 30/05/2017
CA 2786749 Al 05/08/2010
CA 2786752 Al 05/08/2010
CA 2786815 Al 05/08/2010
CA 2786825 Al 05/08/2010
CA 2786828 Al 05/08/2010
CA 2786830 Al 05/08/2010
CA 2786832 Al 05/08/2010
CA 2786832 C 20/06/2017
CA 2786864 Al 05/08/2010
CA 2786865 Al 05/08/2010
CA 2786865 C 07/03/2017
CA 2786868 Al 05/08/2010
CA 2786868 C 08/08/2017
CA 2786870 Al 05/08/2010
CA 2786870 C 09/05/2017
CA 2786873 Al 05/08/2010
CA 2786875 Al 05/08/2010
CA 2786876 Al 05/08/2010
CA 2786878 Al 05/08/2010
CA 2786881 Al 05/08/2010
CA 2786884 Al 05/08/2010
CA 2786886 Al 05/08/2010
CA 2786887 Al 05/08/2010
CA 2786892 Al 05/08/2010
CA 2786892 C 16/05/2017
CA 2786893 Al 05/08/2010

Form PCT/ISA/2 10 (patent family annex) (January 20 15)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

CA 2786894 Al 05/08/2010
CA 2786894 C 10/01/2017
CA 2786899 Al 05/08/2010
CA 2786899 C 21/03/2017
CA 2787061 Al 05/08/2010
CA 2787066 Al 05/08/2010
CA 2810066 Al 15/03/2012
CA 2811230 Al 29/03/2012
CA 2811577 Al 29/03/2012
CA 2811577 C 10/10/2017
CA 2813026 Al 19/04/2012
CA 2813071 Al 12/04/2012
CA 2813073 Al 12/04/2012
CA 2813321 Al 12/04/2012
CA 2819634 Al 07/06/2012
CA 2819643 Al 07/06/2012
CA 2825441 Al 02/08/2012
CA 2832186 Al 11/10/2012
CA 2832437 Al 11/10/2012
CA 2862080 Al 01/08/2013
CN 101334516 A 31/12/2008
CN 101334516 E 18/08/2010
CN 101818686 A 01/09/2010
CN 101818686 E 16/10/2013
CN 102342052 A 01/02/2012
CN 102342052 E 06/01/2016
CN 102349065 A 08/02/2012
CN 102349065 E 19/10/2016
CN 102356581 A 15/02/2012
CN 102356596 A 15/02/2012
CN 102356596 E 16/12/2015
CN 102362479 A 22/02/2012
CN 102362479 E 25/11/2015
CN 102362539 A 22/02/2012
CN 102365554 A 29/02/2012
CN 102365554 E 21/01/2015
CN 102365620 A 29/02/2012
CN 102365623 A 29/02/2012
CN 102365623 E 20/03/2013
CN 102365630 A 29/02/2012
CN 102365630 E 23/11/2016
CN 102365631 A 29/02/2012
CN 102365631 E 09/09/2015
CN 102365632 A 29/02/2012
CN 102365632 E 24/06/2015
CN 102365633 A 29/02/2012
CN 102365642 A 29/02/2012
CN 102365643 A 29/02/2012
CN 102365840 A 29/02/2012
CN 102365840 E 11/02/2015

Form PCT/ISA/2 10 (patent family annex) (January 20 15)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

CN 102365842 A 29/02/2012
CN 102365842 B 04/03/2015
CN 102365847 A 29/02/2012
CN 102365847 B 20/01/2016
CN 102365853 A 29/02/2012
CN 102365853 B 02/12/2015
CN 102365855 A 29/02/2012
CN 102365855 B 01/06/2016
CN 102365858 A 29/02/2012
CN 102365858 B 04/03/2015
CN 102365876 A 29/02/2012
CN 102365876 B 04/03/2015
CN 102365877 A 29/02/2012
CN 102365878 A 29/02/2012
CN 102365878 B 22/02/2017
CN 102365890 A 29/02/2012
CN 102365890 B 18/06/2014
CN 102483730 A 30/05/2012
CN 102483730 B 11/05/2016
CN 102802916 A 28/11/2012
CN 102802916 B 14/01/2015
CN 103038651 A 10/04/2013
CN 103038651 B 31/08/2016
CN 103038652 A 10/04/2013
CN 103201730 A 10/07/2013
CN 103201730 B 06/06/2017
CN 103202007 A 10/07/2013
CN 103221941 A 24/07/2013
CN 103221941 B 09/11/2016
CN 103221943 A 24/07/2013
CN 103250401 A 14/08/2013
CN 103329119 A 25/09/2013
CN 103430166 A 04/12/2013
CN 104160682 A 19/11/2014
CN 104170425 A 26/11/2014
EP 1773005 Al 11/04/2007
EP 1773005 Bl 19/08/2009
EP 1773005 B8 14/10/2009
EP 2009476 Al 31/12/2008
EP 2009476 Bl 05/04/2017
EP 2391940 Al 07/12/2011
EP 2391942 Al 07/12/2011
EP 2391942 Bl 23/12/2015
EP 2391947 Al 07/12/2011
EP 2391947 Bl 29/07/2015
EP 2391948 Al 07/12/2011
EP 2391948 Bl 08/07/2015
EP 2391949 Al 07/12/2011
EP 2391949 Bl 30/03/2016
EP 2391950 Al 07/12/2011

Form PCT/ISA/2 10 (patent family annex) (January 20 15)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 2391950 Bl 24/06/2015
EP 2391951 Al 07/12/2011
EP 2391951 Bl 11/11/2015
EP 2391952 Al 07/12/2011
EP 2391965 Al 07/12/2011
EP 2391965 Bl 10/08/2016
EP 2391966 Al 07/12/2011
EP 2391966 Bl 30/03/2016
EP 2391977 Al 07/12/2011
EP 2391977 Bl 14/10/2015
EP 2392088 Al 07/12/2011
EP 2392090 Al 07/12/2011
EP 2392094 Al 07/12/2011
EP 2392102 Al 07/12/2011
EP 2392102 Bl 20/04/2016
EP 2392109 Al 07/12/2011
EP 2392109 Bl 16/12/2015
EP 2392121 Al 07/12/2011
EP 2392124 Al 07/12/2011
EP 2392126 Al 07/12/2011
EP 2392126 Bl 15/11/2017
EP 2392129 Al 07/12/2011
EP 2392129 Bl 07/10/2015
EP 2392153 Al 07/12/2011
EP 2392153 Bl 08/07/2015
EP 2392154 Al 07/12/2011
EP 2392154 Bl 17/06/2015
EP 2392155 Al 07/12/2011
EP 2392155 Bl 30/03/2016
EP 2392170 Al 07/12/2011
EP 2392170 Bl 30/03/2016
EP 2392182 Al 07/12/2011
EP 2394181 Al 14/12/2011
EP 2394181 Bl 30/03/2016
EP 2445698 A2 02/05/2012
EP 2445698 Bl 24/04/2013
EP 2577332 Al 10/04/2013
EP 2577332 Bl 28/09/2016
EP 2577333 Al 10/04/2013
EP 2577333 Bl 29/03/2017
EP 2614446 Al 17/07/2013
EP 2619684 Al 31/07/2013
EP 2619970 Al 31/07/2013
EP 2622503 Al 07/08/2013
EP 2622506 Al 07/08/2013
EP 2622835 Al 07/08/2013
EP 2625626 A2 14/08/2013
EP 2646903 Al 09/10/2013
EP 2646930 Al 09/10/2013
EP 2668584 A2 04/12/2013

Form PCT/ISA/2 10 (patent family annex) (January 2015)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 2695037 Al 12/02/2014
EP 2695085 Al 12/02/2014
EP 2807835 A2 03/12/2014
EP 2823626 Al 14/01/2015
EP 2826269 Al 21/01/2015
EP 2826269 Bl 09/03/2016
EP 2974388 Al 20/01/2016
EP 3043578 Al 13/07/2016
EP 3043579 Al 13/07/2016
EP 3043580 Al 13/07/2016
EP 3043580 Bl 30/08/2017
EP 3046344 Al 20/07/2016
EP 3062540 Al 31/08/2016
EP 3107243 Al 21/12/2016
EP 3107243 Bl 12/07/2017
EP 3110069 Al 28/12/2016
EP 3110069 Bl 16/08/2017
EP 3110070 Al 28/12/2016
EP 3110070 Bl 20/09/2017
EP 3110071 Al 28/12/2016
EP 3110071 Bl 12/07/2017
EP 3110072 Al 28/12/2016
EP 3110072 Bl 30/08/2017
EP 3116245 Al 11/01/2017
EP 3116245 Bl 01/11/2017
EP 3116246 Al 11/01/2017
EP 3116246 Bl 30/08/2017
EP 3116250 Al 11/01/2017
EP 3116250 Bl 15/11/2017
EP 3119159 Al 18/01/2017
EP 3176703 Al 07/06/2017
JP 05006118 B2 22/08/2012
JP 05129180 B2 23/01/2013
JP 05238548 B2 17/07/2013
JP 05238549 B2 17/07/2013
JP 05238550 B2 17/07/2013
JP 05837483 B2 24/12/2015
JP 05850470 B2 03/02/2016
JP 05850473 B2 03/02/2016
JP 05854482 B2 09/02/2016
JP 05858495 B2 10/02/2016
JP 05988311 B2 07/09/2016
JP 2009-003343 A 08/01/2009
JP 2009-202779 A 10/09/2009
JP 2010-203472 A 16/09/2010
JP 2010-203473 A 16/09/2010
JP 2010-203477 A 16/09/2010
JP 2010-203478 A 16/09/2010
JP 2012-530625 A 06/12/2012
JP 2013-530640 A 25/07/2013

Form PCT/ISA/2 10 (patent family annex) (January 20 15)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 2013-534081 A 29/08/2013
JP 2013-541278 A 07/11/2013
JP 2013-543676 A 05/12/2013
JP 2013-545323 A 19/12/2013
JP 2013-546212 A 26/12/2013
JP 2014-500989 A 16/01/2014
JP 2014-502066 A 23/01/2014
JP 2014-502383 A 30/01/2014
JP 2016-129352 A 14/07/2016

R 10-1568456 Bl 11/11/2015
R 10-1602990 Bl 22/03/2016

KR 10-1631345 Bl 17/06/2016
KR 10-1632093 Bl 20/06/2016
KR 10-1646300 Bl 12/08/2016
KR 10-1646301 Bl 05/08/2016
KR 10-1646810 Bl 08/08/2016
KR 10-1653852 Bl 02/09/2016
KR 10-1740068 Bl 25/05/2017
KR 10-1747993 Bl 15/06/2017
KR 10-1753413 Bl 19/07/2017
KR 10-1768743 Bl 16/08/2017
KR 10-2011-0110829 A 07/10/2011
KR 10-2011-0110831 A 07/10/2011
KR 10-2011-0110834 A 07/10/2011
KR 10-2011-0110835 A 07/10/2011
KR 10-2011-0110836 A 07/10/2011
KR 10-2011-0110837 A 07/10/2011
KR 10-2011-0110838 A 07/10/2011
KR 10-2011-0110839 A 07/10/2011
KR 10-2011-0113192 A 14/10/2011
KR 10-2011-0113640 A 17/10/2011
KR 10-2011-0116189 A 25/10/2011
KR 10-2011-0116190 A 25/10/2011
KR 10-2011-0116192 A 25/10/2011
KR 10-2011-0117200 A 26/10/2011
KR 10-2011-0124258 A 16/11/2011
KR 10-2011-0124261 A 16/11/2011
KR 10-2011-0126638 A 23/11/2011
KR 10-2013-0088041 A 07/08/2013
KR 10-2013-0108328 A 02/10/2013
KR 10-2013-0114663 A 18/10/2013
KR 10-2013-0114664 A 17/10/2013
KR 10-2013-0140678 A 24/12/2013
KR 10-2013-0143693 A 31/12/2013
KR 10-2014-0003409 A 09/01/2014
KR 10-2014-0136034 A 27/11/2014
KR 10-2014-0143778 A 17/12/2014
US 7480042 Bl 20/01/2009
us 7518809 B2 14/04/2009
us 7742164 Bl 22/06/2010

Form PCT/ISA/2 10 (patent family annex) (January 20 15)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 7778269 B2 17/08/2010
us 8023425 B2 20/09/2011
us 8109801 B2 07/02/2012
us 8229812 B2 24/07/2012
us 8250207 B2 21/08/2012
us 8270310 B2 18/09/2012
us 8270952 B2 18/09/2012
us 8275830 B2 25/09/2012
us 8321526 B2 27/11/2012
us 8326958 Bl 04/12/2012
us 8331901 B2 11/12/2012
us 8340634 B2 25/12/2012
us 8355337 B2 15/01/2013
us 8365621 B2 05/02/2013
us 8373854 B2 12/02/2013
us 8391834 B2 05/03/2013
us 8402111 B2 19/03/2013
us 8406748 B2 26/03/2013
us 8418148 B2 09/04/2013
us 8548428 B2 01/10/2013
us 8583781 B2 12/11/2013
us 8630192 B2 14/01/2014
us 8649391 B2 11/02/2014
us 8675507 B2 18/03/2014
us 8799451 B2 05/08/2014
us 8839387 B2 16/09/2014
us 8839388 B2 16/09/2014
us 9137739 B2 15/09/2015
us 9247450 B2 26/01/2016

US 2015-0094073 Al 02/04/2015 CN 103609171 A 26/02/2014
EP 2861020 Al 15/04/2015
EP 2861020 Bl 05/04/2017
JP 2015-523008 A 06/08/2015
us 9380618 B2 28/06/2016
wo 2013-181843 Al 12/12/2013

US 2016-0212753 Al 21/07/2016 CN 105813121 A 27/07/2016
EP 3051916 Al 03/08/2016
T W 201628452 A 01/08/2016
T W 1586203 B 01/06/2017
us 9504052 B2 22/11/2016

US 2016-0174281 Al 16/06/2016 CN 104349389 A 11/02/2015
EP 3028524 A2 08/06/2016

R 10-2016--0037212 A 05/04/2016
WO 2015-015293 A2 05/02/2015
wo 2015-015293 A3 16/07/2015

US 2014-0241317 Al 28/08/2014 AU 2015-219562 Al 30/07/2015

Form PCT/ISA/2 10 (patent family annex) (January 20 15)



Information on patent family members PCT/KR2017/010987

Patent document Publication Patent family Publication
cited in search report date member(s) date

AU 219562 B2 21/09/2017
CN 105009678 A 28/10/2015
EP 2787763 Al 08/10/2014

R 10-2015-0120514 A 27/10/2015
US 9693381 B2 27/06/2017
WO 2014-129783 Al 28/08/2014

Form PCT/ISA/2 10 (patent family annex) (January 20 15)


	abstract
	description
	claims
	drawings
	wo-search-report

