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(57) A method and an apparatus are disclosed for
providing a next-generation network service in a hetero-
geneous network environment. The present disclosure
in some embodiments provides a method and an appa-
ratus, which can operate a conventional network and a
next-generation network in an interworking arrangement
with high reliability, and can process high-speed data
communications by using the next-generation network.
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Description

[Technical Field]

[0001] The present disclosure in some embodiments
relates to a method and an apparatus for providing a
next-generation network system in an interworking ar-
rangement with an existing network system in a hetero-
geneous network environment.

[Background]

[0002] The statements in this section merely provide
background information related to the present disclosure
and do not necessarily constitute prior art.
[0003] FIG. 1 is a diagram of a protocol structure for
supporting a dual connectivity technology employed by
a conventional network.
[0004] A Packet Data Convergence Protocol (PDCP)
layer supports efficient data transfer by using network
protocols such as IPv4 or IPv6. In particular, for efficient
transmission of IP packets, the PDCP layer uses a head-
er compression method for compressing header infor-
mation of packets.
[0005] A Radio Link Control (RLC) layer, which is sub-
ordinate to the PDCP layer, constitutes an RLC Packet
Data Unit (PDU) of a size suitable for radio transmission,
and it performs an Automatic Repeat Request (ARQ)
function that is responsible for retransmission of a lost
RLC PDU during transmission. The transmit-side RLC
layer constructs an RLC PDU suitable for transmission
by using a segmentation and concatenation function of
an RLC Service Data Unit (SDU) passed from the higher
level. The receive-side RLC layer performs a data reas-
sembly function to reconstruct the original RLC SDU. The
RLC layer has an RLC buffer for storing RLC SDUs or
RLC PDUs.
[0006] A MAC layer transfers data received from the
RLC layer to a terminal or a gateway.
[0007] FIG. 1 (a) is a protocol structure for supporting
a dual connectivity technology by using a core network
(CN) split method.
[0008] The structure of the protocol using the CN split
method has relatively low complexity. Therefore, in the
conventional network, such protocol structure can be in-
troduced without major change compared to the earlier
protocol structure prior to supporting the dual connectivity
technology. The structure of the protocol using the CN
splitting method is equivalent to a conventional protocol
structure with only a specific bearer passed to another
base station (Secondary eNodeB, SeNB).
[0009] The master base station (Master eNodeB or
MeNB) receives only an MCG bearer. The MCG bearer
corresponds to a bearer which transfers data by using
only the radio resources of the master base station. As
with the master base station, the secondary base station
(Secondary eNodeB or SeNB) receives only an SCG
bearer. The SCG bearer, which has the same structure

as the MCG bearer, is adapted to transfer data by using
only the radio resources of the secondary base station.
[0010] FIG. 1(b) is a protocol structure for supporting
a dual connectivity technology using the PDCP splitting
method.
[0011] The dual connectivity technology using PDCP
splitting method is a technology for separating bearers
from the PDCP layer of one base station. Unlike the ex-
isting protocol structure, the structure of the protocol us-
ing the PDCP splitting method has two RLCs connected
to one PDCP. This protocol structure allows one bearer
to transfer data by using both the master base station
and the secondary base station.
[0012] The master base station receives split bearers
along with MCG bearers. A split bearer is a bearer that
transfers data by using radio resources of the master
base station as well as the secondary base station.
[0013] The existing network (LTE) has greatly im-
proved the data transfer rate by using such dual connec-
tivity technology. However, in the next-generation net-
work, the maximum possible data transfer rate compared
with the existing network is several tens of times higher,
and this fact makes it difficult to provide the next-gener-
ation network simply with the system architectures that
have served the existing networks.
[0014] Therefore, there is a growing need for a new
network structure in which an existing network and a next-
generation network cooperate to provide an appropriate
network according to the state of the terminal or the net-
work.

[Disclosure]

[Technical Problem]

[0015] The present disclosure in some embodiments
seeks to provide a method and apparatus which can re-
liably process high-speed data communication by using
a next-generation network while operating in conjunction
with an existing network.
[0016] Further, the present disclosure in some embod-
iments aims to provide a method and an apparatus for
selectively providing an existing network or a next-gen-
eration network to a terminal or a gateway in considera-
tion of a state of the network or a state of the terminal.

[Summary]

[0017] At least one aspect of the present disclosure
provides a method performed by a base station control
apparatus for controlling a base station of a mobile com-
munication system including a plurality of heterogeneous
networks of different generations. The method includes
receiving, by the base station control apparatus, a net-
work connection establishment message including infor-
mation on utilization of a first network from a terminal,
and deciding, by the base station control apparatus,
whether to approve or disapprove utilization of the first
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network by the terminal by using previously stored infor-
mation on the terminal and the information on utilization
of the first network, and selecting, by the base station
control apparatus, one between a gateway capable of
providing a mobile communication service based on the
first network to the terminal, and a gateway capable of
providing a second network to the terminal, depending
on whether utilization of the first network is determined
to be approved or disapproved, and performing, by the
base station control apparatus, a first transmission of a
network connection establishment request to the gate-
way selected in the selecting.
[0018] Another aspect of the present disclosure pro-
vides an apparatus for controlling a base station of a mo-
bile communication system including a plurality of heter-
ogeneous networks of different generations. The appa-
ratus includes a communication unit, a data storage unit
and a control unit. The communication unit is configured
to receive from a terminal, a network connection estab-
lishment message including information on utilization of
a first network, and to transmit a network connection es-
tablishment request to a selected gateway. The data stor-
age unit is configured to store information on the terminal.
The control unit is configured to decide whether to ap-
prove or disapprove utilization of the first network by the
terminal by using the information on the terminal and the
information on utilization of the first network, and to select
one between a gateway capable of providing the first
network to the terminal, and a gateway capable of pro-
viding a second network to the terminal, depending on
whether utilization of the first network by the terminal is
determined to be approved or disapproved.
[0019] Yet another aspect of the present disclosure
provides a method performed by a control plane gateway
for determining a maximum data transfer rate in a mobile
communication system including a plurality of heteroge-
neous networks of different generations. The method in-
cludes receiving, by the control plane gateway, informa-
tion on a network connection establishment request in-
cluding information on utilization of a first network by a
terminal, from a base station control apparatus, and de-
termining, by the control plane gateway, a maximum data
transfer rate for the first network and a maximum data
transfer rate for the second network to be provided to the
terminal, by referring to the information on the utilization
of the first network by the terminal, and performing a
transmission by the control plane gateway. The perform-
ing of the transmission includes transmitting a flow table
installation message to a user plane gateway so that traf-
fic is transferred between the terminal and the user plane
gateway, and transmitting to the base station control ap-
paratus, a connection acceptance message including a
determined maximum data transfer rate for the first net-
work and a determined maximum data transfer rate for
the second network.
[0020] Yet another aspect of the present disclosure
provides a method of operating a terminal by applying a
maximum data transfer rate in a mobile communication

system including a plurality of heterogeneous networks
of different generations. The method includes receiving,
by the terminal, a maximum data transfer rate for a first
network, a maximum data transfer rate for a second net-
work, and a packet, and performing, by the terminal, a
first determination on whether or not the packet is a traffic
that utilizes the first network, and performing, by the ter-
minal, a second determination on whether or not the mo-
bile communication system is activated utilizing the first
network, and deciding, by the terminal, whether to control
the traffic either by utilizing the first network by applying
the maximum data transfer rate for the first network, or
by utilizing the second network by applying the maximum
data transfer rate for the second network, depending on
results of the performing of the first determination and
the performing of the second determination.
[0021] Yet another aspect of the present disclosure
provides a terminal apparatus for applying a maximum
data transfer rate in a mobile communication system in-
cluding a plurality of heterogeneous networks of different
generations. The terminal apparatus includes a commu-
nication unit and a control unit. The communication unit
is configured to receive a maximum data transfer rate for
a first network, a maximum data transfer rate for a second
network, and a packet. The control unit is configured to
make decisions on whether or not the packet is a traffic
that utilizes the first network and whether or not the mo-
bile communication system is activated utilizing the first
network, and to decide, depending on the results of the
decisions, whether to control the traffic either by utilizing
the first network by applying the maximum data transfer
rate for the first network, or by utilizing the second net-
work by applying the maximum data transfer rate for the
second network.
[0022] Yet another aspect of the present disclosure
provides a method of operating a base station of a mobile
communication system including a plurality of heteroge-
neous networks of different generations. The method in-
cludes receiving, by the base station, a network connec-
tion establishment message for a first network, including
information on utilization of the first network from a ter-
minal, and determining whether or not the base station
supports interworking with the first network upon receiv-
ing the connection establishment message, and deciding
whether to include the information on utilization of the
first network in the connection establishment message
depending on whether or not the base station supports
interworking with the first network, and transmitting a con-
clusive connection establishment message after the de-
ciding, to a base station control apparatus.
[0023] Yet another aspect of the present disclosure
provides a base station apparatus of a mobile commu-
nication system including a plurality of heterogeneous
networks of different generations. The base station ap-
paratus includes a communication unit and a control unit.
The communication unit is configured to receive a con-
nection establishment message for a first network, in-
cluding information on utilization of the first network from
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a terminal, and to transmit a conclusive connection es-
tablishment message after deciding whether to incorpo-
rate the information on utilization of the first network, to
a base station control apparatus. The control unit is con-
figured to determine, when the communication unit re-
ceives the connection establishment message, whether
the control unit supports interworking with the first net-
work, and to decide whether to include the information
on the utilization of the first network in the connection
establishment message depending on whether the con-
trol unit supports the interworking with the first network.
[0024] Yet another aspect of the present disclosure
provides a method performed by a terminal for notifying
whether a network is activated or deactivated in a mobile
communication system including a plurality of networks
of different generations, which are provided in an inter-
working arrangement respectively. The method includes
determining, by the terminal, whether a first network that
is in connection with the terminal is inactivated, and de-
termining, by the terminal when the first network is inac-
tivated, whether there is an uplink packet to be transmit-
ted to a base station, and transmitting, by the terminal
when there is an uplink packet to be transmitted to the
base station, the uplink packet with a state of the first
network being incorporated in a header of the uplink
packet, to the base station, and generating, by the ter-
minal when there is no uplink packet to be transmitted to
the base station, a dummy packet for notifying the state
of the first network, and transmitting the dummy packet
to the base station.
[0025] Yet another aspect of the present disclosure
provides a method performed by a base station for noti-
fying whether a network is activated or deactivated in a
mobile communication system including a plurality of het-
erogeneous networks of different generations, which are
provided in an interworking arrangement respectively.
The method includes determining, by the base station,
whether a first network that is in connection with the ter-
minal is inactivated, and transmitting, by the base station,
information on whether the first network is inactivated to
a base station control apparatus.

[Advantageous Effects]

[0026] As described above, one aspect of the present
disclosure can reliably process high-speed data commu-
nication by using a next-generation network while oper-
ating in conjunction with an existing network.
[0027] Another aspect of the present disclosure can
selectively provide an existing network or a next-gener-
ation network to a terminal or a gateway in consideration
of a state of the network or a state of the terminal.

[Brief Description of the Drawings]

[0028]

FIG. 1 is a diagram of a protocol structure for sup-

porting a dual connectivity technology employed by
a conventional network.

FIG. 2 is a diagram of a system architecture in which
an existing network and a next-generation network
are interworking in accordance with at least one em-
bodiment of the present disclosure.

FIG. 3 is a flowchart of a process of providing a net-
work to a terminal by a system architecture according
to at least one embodiment of the present disclosure.

FIG. 4A is a flowchart of a method that a terminal
determines whether or not a base station supports
interworking between an existing network and a
next-generation network, according to at least one
embodiment of the present disclosure.

FIG. 4B is a flowchart of a method of determining
whether or not a base station supports interworking
between an existing network and a next-generation
network, according to at least one embodiment of
the present disclosure.

FIG. 5A is a flowchart of a method of controlling a
transfer rate by a terminal or a gateway according
to a state of the terminal or a network, according to
at least one embodiment of the present disclosure.

FIG. 5B is a flowchart of a method of controlling a
transfer rate by a terminal or a gateway according
to a state of the terminal or a network, according to
another embodiment of the present disclosure.

FIG. 6 is a flowchart of a process that a system ar-
chitecture according to at least one embodiment of
the present disclosure determines whether or not the
next-generation network is activated.

FIG. 7 is a flowchart of a method that a terminal de-
termines and notifies whether or not the next-gener-
ation network is activated, according to at least one
embodiment of the present disclosure.

FIG. 8 is a block diagram of a terminal according to
at least one embodiment of the present disclosure.

FIG. 9 is a block diagram of a base station according
to at least one embodiment of the present disclosure.

FIG. 10 is a block diagram of a base station control
node according to at least one embodiment of the
present disclosure.

FIG. 11 is a block diagram of a gateway according
to at least one embodiment of the present disclosure.

FIG. 12 is flowcharts of processes performed by sys-
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tem architectures according to some embodiments
of the present disclosure for transmission of infor-
mation for utilizing a next-generation network over
an existing network.

[Detailed Description]

[0029] Hereinafter, some embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings. In the following description, like
reference numerals designate like elements, although
the elements are shown in different drawings. Further, in
the following description of some embodiments, a de-
tailed description of known functions and configurations
incorporated therein will be omitted for the purpose of
clarity and for brevity.
[0030] Additionally, various terms such as first, sec-
ond, A, B, (a), (b), etc., are used solely for the purpose
of differentiating one component from the other, not to
imply or suggest the substances, the order or sequence
of the components. Throughout this specification, when
a part "includes" or "comprises" a component, the part is
meant to further include other components, not excluding
thereof unless specifically stated to the contrary. The
terms such as "unit," "module," and the like refer to units
for processing at least one function or operation, which
may be implemented by hardware, software, or a com-
bination thereof.
[0031] In order to explain embodiments of the present
disclosure, connectivity or a communication service us-
ing a network provided for a user terminal can be easily
replaced with the term network. In addition, the next-gen-
eration network may include all existing technologies in-
cluding long term evolution (LTE) and evolved packet
core (EPC), that is, technologies that appeared after the
fourth generation network. For example, the next-gener-
ation network may include a fifth generation communi-
cation network or a network utilizing a new radio access
technology (NR) for a fifth generation communication net-
work.
[0032] FIG. 2 is a diagram of a system architecture in
which an existing network and a next-generation network
are interworking in accordance with at least one embod-
iment of the present disclosure.
[0033] Referring to FIG. 2, a system architecture 200
according to some embodiments of the present disclo-
sure includes a terminal 210, an existing network base
station 220, a next-generation network base station 230,
a base station control node 240, a control plane gateway
250 and a user plane gateway 260.
[0034] The terminal 210 is a device that attempts to
use a wireless network by connecting to a cellular net-
work by using the existing network base station 220 or
the next-generation network base station 230. The ter-
minal 210 includes any smart devices that can use wire-
less networks such as smart phones, tablet PCs, smart
watches, and includes others such as notebook comput-
ers, laptop computers, personal digital assistants (PDAs)

and the like.
[0035] The base stations 220, 230 serve as the con-
nection nodes of the cellular network, and provide the
wireless connection to the terminal 210 that attempts to
connect to the cellular network. In other words, the base
stations 220, 230 support connection between the termi-
nal 210 and a core network 270.
[0036] Serving as a component for performing the sig-
naling and control functions, the base station control
node 240 manages terminal mobility such as access of
the terminal 210 to the network, allocation of network
resources, and the like. The base station control node
240 performs the above-described functions on a control
plane related to a subscriber and session management.
More specifically, the base station control node 240
serves to decide whether or not to provide the next-gen-
eration network to the terminal, and if yes, determine the
kind of control plane gateway to provide the next-gener-
ation network to the terminal, and the like. The base sta-
tion control node 240 may be implemented as, but not
limited to, a mobility management entity (MME), and it
may be replaced by any objects capable of performing
the above-described functions.
[0037] The base station control node 240 connects the
existing network base station 220 and the control plane
gateway 250 on the control plane to exchange control
messages with each other. In this system architecture
200 according to at least one embodiment of the present
disclosure where the base station control node 240 con-
nects the existing network base station 220 and the con-
trol plane gateway 250 on the control plane, the control
message is transmitted to and received from only the
existing network base station 220, and the control mes-
sage is not transmitted to the next-generation network
base station 230.
[0038] The control plane gateway 250 is a component
that supports terminal mobility on the control plane and
performs signaling and control functions. The control
plane gateway 250 performs functions such as policy
control, mobility management, or bearer management.
Specifically, the control plane gateway 250 makes a de-
cision on whether to provide the next-generation network
to the terminal 210, the maximum data transfer rate of
the network to be determined, and the like.
[0039] The control plane gateway 250 connects the
base station control node 240 and the user plane gateway
260 on the control plane to exchange control messages
with each other.
[0040] The user plane gateway 260 transmits and re-
ceives data on the user plane. The user plane gateway
260 performs functions such as packet forwarding, pro-
ceeding tunnel encapsulation and decapsulation or Qual-
ity of Service (QoS) guarantee of user packets.
[0041] In the system architecture 200 according to the
embodiment of the present disclosure shown in FIG. 2,
the dotted lines show the user plane interface, the solid
lines the control plane interface, the dash-dot-dotted lines
the network connection between the terminal and the
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base station.
[0042] The terminal 210 is connected to the existing
network base station 220 or the next-generation network
base station 230, and it receives network service provid-
ed by one or both of the two base stations.
[0043] In the system architecture 200 according to
some embodiments of the present disclosure, only the
existing network base station 220 is connected to the
control plane gateway 250 using the control plane inter-
face via the base station control node 240. The control
plane gateway 250 transmits its decisions to the user
plane gateway 260.
[0044] In the system architecture 200 according to
some embodiments of the present disclosure, the exist-
ing network base station 220 or the next-generation net-
work base station 230 is linked with the user plane gate-
way 260 by using the user plane interface. When the CN
splitting method is employed for interworking between
the existing network and the next-generation network,
the user plane gateway 260 is linked to the existing net-
work base station 220 and the next-generation network
base station 230 respectively by using the user plane
interface. On the other hand, when the PDCP splitting
method is employed for interworking between the exist-
ing network and the next-generation network, the user
plane gateway 260 is linked via the user plane interface
with only the existing network base station 220 which is
linked with the next-generation network base station 230
via the user plane interface.
[0045] Although the system architecture 200 in FIG. 2
is shown assuming use of a gateway in which the user
plane and the control plane are separated, it is not limited
thereto. The system architecture 200 according to some
embodiments of the present disclosure utilizes a Serving
Gateway (S-GW) and a Packet data network Gateway
(P-GW) in which the user plane and the control plane are
not separated from each other.
[0046] In addition, for example, the existing network is
LTE, and the next-generation network may be a 5G mo-
bile communication system, but it is not necessarily lim-
ited thereto. The existing network may refer to any net-
works complete with a system architecture for providing
the mobile communication service, and the next-gener-
ation network may refer to a network with no complete
system structure for providing mobile communication
service, including 5G mobile communication system.
[0047] FIG. 3 is a flowchart of a process of providing
a network to a terminal by a system architecture accord-
ing to at least one embodiment of the present disclosure.
[0048] The terminal 210 transmits a network connec-
tion establishment message to the existing network base
station 220, and this message is transmitted to the base
station control node 240 (S310). When first attempting
to establish a connection to the network or when a con-
nection is required to another network separately from
the network to which the terminal is already connected,
the terminal 210 transmits the network connection estab-
lishment message to the base station control node 240.

At this time, the terminal 210 may transmit the network
connection establishment message with information in-
cluded on the use of the next-generation network. The
information on utilization of the next-generation network
includes capability information indicating whether the ter-
minal 210 is capable of supporting the next-generation
network, or access point name (APN) information indi-
cating that the terminal 210 desires to use the next-gen-
eration network, or the like.
[0049] Upon receiving the network connection estab-
lishment message, the base station control node 240
makes a decision on whether or not to permit use of the
next-generation network and on the maximum data trans-
fer rate for each network, and it selects a gateway node
capable of supporting the decisions made (S320). In de-
ciding whether or not to approve utilization of the next-
generation network, the base station control node 240
utilizes information on the terminal previously stored in
a subscriber information database or home subscriber
server (HSS) or information on whether to activate the
next-generation network to access the terminal, in addi-
tion to the information on utilization of the next-generation
network included in the network connection establish-
ment message. The information on the terminal includes
information on whether or not the terminal 210 has been
registered in a service that can use the next-generation
network, information on whether or not the terminal 120
has exceeded the usage limit for the next-generation net-
work, among others. The information on whether to ac-
tivate the next-generation network to access the terminal
includes information on whether to permit user plane con-
nectivity using the next-generation network and the like.
Upon receiving the information on the terminal previously
stored in the subscriber information database or the in-
formation on whether to activate the next-generation net-
work to access the terminal, the base station control node
240 saves the same in the form of access restriction In-
formation. The base station control node 240 can decide
whether or not to allow the terminal 210 to use the next-
generation network by also receiving the terminal loca-
tion information from the terminal 210 together with the
aforementioned information. Based on the location infor-
mation of the terminal, the base station control node 240
additionally determines whether the terminal belongs to
the service area of the next-generation network, so that
the base station control node 240 can decide whether or
not to allow the terminal 210 to use the next-generation
network. The base station control node 240 can permit
the terminal 210 to use the next-generation network,
when the terminal 210 satisfies one or more combina-
tions of the above conditions, that is, when the terminal
210 supports the next-generation network, the terminal
210 requests utilization of the next-generation network,
the terminal 210 is subscribing to a service that can use
the next-generation network, the terminal 210 has not
exceeded the usage limit for the next-generation net-
work, and the terminal 210 belongs to a service area of
the next-generation network. The base station control
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node 240 decides whether to approve or disapprove uti-
lization of the next-generation network, and it can deter-
mine the maximum data transfer rate for each network
at the same time. The base station control node 240 can
determine the maximum data transfer rate for each net-
work, regardless of whether or not the terminal is permit-
ted to use the next-generation network. Here, the maxi-
mum data transfer rate may be in the form of aggregated
maximum bit rate (AMBR), or APN-AMBR applied to a
specific access point name (APN).
[0050] The base station control node 240 selects a
gateway node that can support the network depending
on whether or not to permit to use the next-generation
network by the terminal. When permitting the use of the
next-generation network by the terminal, the base station
control node 240 selects the gateway node to provide
the next-generation network. In selecting a gateway node
to provide a next-generation network, the base station
control node 240 can make the selection by additionally
taking account of whether the gateway node is capable
or incapable of supporting the maximum data transfer
rate for the next-generation network or whether the gate-
way node is one where the user plane and the control
plane are separated. The base station control node 240
may support the maximum data transfer rate and prefer-
entially select the gateway node where the user plane
and the control plane are separated. Conversely, when
disallowing the use of the next-generation network by the
terminal, the base station control node 240 selects a gate-
way node to provide the existing network. In selecting a
gateway node to provide an existing network, the base
station control node 240 may preferentially select a gate-
way node capable of supporting the maximum data trans-
fer rate for the existing network.
[0051] The base station control node 240 transmits a
network connection establishment request to the gate-
way node selected through the process described above
(S330). The base station control node 240 may transmit
the network connection establishment request by incor-
porating information on the utilization of the next-gener-
ation network, the maximum data transfer rate for the
next-generation network or the maximum data transfer
rate for the existing network. In particular, when the ter-
minal is permitted to use the next-generation network,
the network connection establishment request transmit-
ted by the base station control node 240 to the gateway
node, may include both of the maximum data transfer
rate for the existing network and the maximum data trans-
fer rate for the next-generation network.
[0052] The control plane gateway 250 determines the
maximum data transfer rate for the next-generation net-
work and the maximum data transfer rate for the existing
network, respectively, which will be applied to the con-
nection between the terminal and the user plane gateway
(S340). The control plane gateway 250 receives from the
base station control node 240, information on utilization
of the next-generation network, information on the max-
imum data transfer rate for the existing network, and the

maximum data transfer rate for the next-generation net-
work. In addition, the control plane gateway 250 receives
information on the policy and charging on the terminal
210 from nodes of other base stations, for example, a
policy and charging management system or the like. In
determining the maximum data transfer rate for each net-
work, the control plane gateway 250 may just accept the
maximum data transfer rate for each network as deter-
mined by the base station control node 240. On the other
hand, the control plane gateway 250 may change the
maximum data transfer rate for each network determined
by the base station control node 240 based on informa-
tion on the policy and charging on terminals received
from nodes of other base stations.
[0053] Upon determining the maximum data transfer
rates for the next-generation network and the existing
network, the control plane gateway 250 transmits a mes-
sage requesting the installation of a flow table to the user
plane gateway node 260 (S350). The control plane gate-
way 250 sends the flow table installation message to the
user plane gateway node 260 so that traffic is exchanged
between the base stations 220, 230 and the user plane
gateway node 260. At this time, the flow table installation
message may include the maximum data transfer rate
for each network. The flow table refers to a table that
defines a processing operation for each flow, and it may
store a flow identifier (e.g., a combination of the header
fields of packets) for identifying a flow, statistical infor-
mation, operating information, etc.
[0054] When installing the flow table, the user plane
gateway 260 sends the control plane gateway 250 a mes-
sage to approve the installation of the flow table (S360).
[0055] When the installation of the flow table is com-
pleted, the control plane gateway 250 transmits the max-
imum data transfer rate for each network to be applied
to the connection between the terminal 210 and the user
plane gateway 260, to the base station control node 240
(S370). The control plane gateway 250 transmits the de-
termined maximum data transfer rate for each network
to the base station control node 240.
[0056] The base station control node 240 transmits a
connection acceptance message to the terminal 210 via
the existing network base station 220 (S380). In trans-
mitting the connection acceptance message to the ter-
minal 210, the base station control node 240 incorporates
therein the maximum data transfer rate for each network
received from the control plane gateway 250. Upon re-
ceiving the maximum data transfer rate for each network,
the terminal 210 may transmit the uplink traffic by using
an appropriate network according to the state of the ter-
minal or the state of the network, that is, by using an
existing network or a next-generation network as appro-
priate.
[0057] FIG. 4A is a flowchart of a method that a terminal
determines whether or not a base station supports inter-
working between an existing network and a next-gener-
ation network, according to at least one embodiment of
the present disclosure.
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[0058] At the initial connection with the network, the
terminal 210 confirms that it supports the next-generation
network (S410).
[0059] The terminal receives from the base station of
the existing network, information on whether the existing
network base station supports interworking with the next-
generation network (S415). The terminal 210 receives
basic system information for connection from the existing
network base station 220, and additional system infor-
mation for an operator to determine whether the existing
network base station 220 supports interworking with the
next-generation network.
[0060] The terminal confirms whether the existing net-
work base station supports interworking with the next-
generation network (S420). From the additional system
information received together with the basic system in-
formation, the terminal 210 determines whether the base
station 220 supports interworking with the next-genera-
tion network.
[0061] When the base station supports interworking
with the next-generation network, the terminal transmits
a connection establishment message to the base station
(S425). Where the existing network base station 220 sup-
ports interworking with the next-generation network, the
terminal 210 transmits a connection establishment mes-
sage to the existing network base station 220. As de-
scribed with reference to FIG. 3, information on utilization
of the next-generation network may be included in the
connection establishment message. The information on
utilization of the next-generation network includes capa-
bility information indicating whether the terminal 210 is
capable of supporting the next-generation network, in-
formation on the terminal 210 requesting utilization of the
next-generation network, or the like.
[0062] When the terminal does not support the next-
generation network or the base station does not support
interworking with the next-generation network, the termi-
nal transmits a connection establishment message not
including information on utilization of the next-generation
network, to the base station (S430). Since the terminal
210 cannot use the next-generation network, it transmits
the connection establishment message not including in-
formation on utilization of the next-generation network to
the existing network base station 220.
[0063] FIG. 4B is a flowchart of a method of determin-
ing whether or not a base station supports interworking
between an existing network and a next-generation net-
work, according to at least one embodiment of the
present disclosure.
[0064] The base station determines whether or not it
supports interworking with the next-generation network
and transmits the judgment on the support as system
information (S440). In determining whether or not the ex-
isting network base station 220 supports interworking
with the next-generation network, the existing network
base station 220 takes account of whether an interface
setting has been established with regard to interworking
with the next-generation network base station 230 or

whether that setting has been established on an initial
connection between the core network 270 and the exist-
ing network base station 220, or the like. The existing
network base station 220 determines whether it supports
interworking with the next-generation network and trans-
mits the decision as system information to the terminal
210.
[0065] The base station receives a connection estab-
lishment message including information on utilization of
the next-generation network from the terminal (S445).
The information on utilization of the next-generation net-
work includes information on capability information indi-
cating whether the terminal 210 can support the next-
generation network, or information on whether the termi-
nal 210 requests utilization of the next-generation net-
work Information, or the like. The existing network base
station 220 receives a connection establishment mes-
sage including information on utilization of the next-gen-
eration network from the terminal 210.
[0066] The base station confirms whether or not it sup-
ports interworking with the next-generation network
(S450). Upon receiving the connection establishment
message from the terminal 210, the existing network
base station 220 reconfirms whether it supports inter-
working with the next-generation network.
[0067] In case of supporting interworking with the next-
generation network, the base station transmits a connec-
tion establishment message including information on uti-
lization of the next-generation network to the base station
control node (S455).
[0068] When not supporting the interworking with the
next-generation network, the base station transmits a
connection establishment message not including the in-
formation on utilization of the next-generation network,
to the base station control node (S460).
[0069] As described with reference to FIGS. 4A and
4B, by determining in advance whether a terminal or a
base station according to some embodiments of the
present disclosure supports interworking with an existing
network and a next-generation network, the base station
can ascertain whether interworking is supported between
the base station, the terminal and the respective net-
works without requiring the terminal to separately per-
form advance scanning of next-generation network radio
waves. This reduces consumption of the battery of the
terminal due to scanning of next-generation network ra-
dio waves.
[0070] FIG. 5A is a flowchart of a method of controlling
a transfer rate by a terminal or a gateway according to a
state of the terminal or a network, according to at least
one embodiment of the present disclosure. Particularly,
FIG. 5A shows a method of controlling a transfer rate by
a terminal or a gateway according to a state of the ter-
minal or a network, when the CN splitting method is ap-
plied to a base station.
[0071] A terminal or a gateway receives a packet
(S510). The terminal 210 or the user plane gateway 260
receives a packet.
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[0072] The terminal or the gateway determines wheth-
er the connection using the next-generation network be-
tween the terminal and the user plane gateway is acti-
vated (S515). The connection utilizing the next-genera-
tion network between the terminal and the user plane
gateway 260 depends on whether or not the terminal 210
can support the next-generation network or it requests
the support, whether or not the terminal 210 is subscrib-
ing to the next-generation network service or it has ex-
ceeded the usage limit for the next-generation network,
and whether the terminal 210 is outside of the service
area of the next-generation network, among others.
Therefore, the terminal 210 or the user plane gateway
260 determines whether the connection using the next-
generation network is activated between the terminal 210
and the user plane gateway 260.
[0073] The terminal or the gateway confirms whether
the received packet is the traffic to be transmitted or re-
ceived on the next-generation network (S520). Since the
CN splitting method is applied to the interworking be-
tween the respective networks, the terminal 210 or the
user plane gateway 260 cannot identify the received
packet immediately whether it is the traffic to be trans-
mitted or received on the next-generation network or on
the existing network. Therefore, the terminal 210 or the
user plane gateway 260 confirms whether the received
packet is the traffic to be transmitted or received on the
next-generation network. This can be implemented by
confirming whether the bearer or flow to which the packet
belongs has been allocated to the next-generation net-
work or whether the next-generation network is set higher
in transfer priority order of the bearer or flow to which the
packet belongs than that of the existing network.
[0074] When a connection using the next-generation
network is inactivated between the terminal and the user
plane gateway, or when the received packet is a traffic
that is received and transmitted on the existing network,
the terminal or the gateway controls the traffic by applying
the maximum data transfer rate for the existing network
(S525). In the above case, the terminal 210 or the user
plane gateway 260 determines that it cannot transmit the
traffic using the next-generation network. Accordingly,
the terminal 210 or the user plane gateway 260 controls
to transmit the traffic by applying the maximum data
transfer rate for the existing network.
[0075] When the connection using the next-generation
network is activated between the terminal and the user
plane gateway, and the received packet is traffic that is
transmitted and received on the next-generation net-
work, the terminal or the gateway controls the traffic by
applying by applying the maximum data transfer rate for
the existing network (S530). In the above case, the ter-
minal 210 or the user plane gateway 260 determines that
it can transmit the traffic by using the next-generation
network. Therefore, the terminal 210 or the user plane
gateway 260 controls transmission of the traffic by ap-
plying the maximum data transfer rate for the next-gen-
eration network.

[0076] The present embodiment assumes that the
function of the gateway is divided by the user plane and
the control plane, but the substance of this embodiment
is also applicable to where the function of the gateway
is not divided. Then, the gateway serves as a user plane
gateway.
[0077] FIG. 5B is a flowchart of a method of controlling
a transfer rate by a terminal or a gateway according to a
state of the terminal or a network, according to another
embodiment of the present disclosure. Particularly, FIG.
5B shows a method of controlling a transfer rate by a
terminal or a gateway according to a state of the terminal
or a network, when the PDCP splitting method is applied
to a base station.
[0078] The terminal or the gateway receives a packet
(S540). The terminal 210 or the user plane gateway 260
receives the packet.
[0079] The terminal or the gateway filters the received
packet (S545). The terminal 210 or the user plane gate-
way 260 filters the received packet to distinguish whether
the packet is a packet belonging to the MCG bearer or a
split bearer.
[0080] The terminal or the gateway determines wheth-
er the connection using the next-generation network is
activated between the terminal and the user plane gate-
way (S550). The connection using the next-generation
network between the terminal 210 and the user plane
gateway 260 depends on whether or not the terminal 210
can support the next-generation network or it requests
the support, whether or not the terminal 210 is subscrib-
ing to the next-generation network service or it has ex-
ceeded the usage limit for the next-generation network,
and whether the terminal 210 is outside of the service
area of the next-generation network, among others.
Therefore, the terminal 210 or the user plane gateway
260 determines whether the connection using the next-
generation network is activated.
[0081] When the connection using the next-generation
network is inactivated between the terminal and the user
plane gateway, traffic is controlled by applying the max-
imum data transfer rate for the existing network (S555).
Since the traffic cannot be transmitted by using the next-
generation network, the terminal 210 or the user plane
gateway 260 controls to transmit the traffic by applying
the maximum data transfer rate for the existing network.
[0082] When the connection using the next-generation
network is activated between the terminal and the user
plane gateway, traffic is controlled by applying the max-
imum data transfer rate for the existing network (S560).
Since the traffic can be transmitted by using the next-
generation network, the terminal 210 or the user plane
gateway 260 controls so as to transmit the traffic by ap-
plying the maximum data transfer rate for the next-gen-
eration network.
[0083] A method of controlling a transfer rate according
to a state of a terminal or a network according to some
embodiments of the present disclosure is applicable to
an uplink traffic transmission control when it is applied to
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a terminal 210. When applied to the gateway 260, the
method in some embodiments is applicable to a downlink
traffic transmission control.
[0084] The present embodiment assumes that the
function of the gateway is divided by the user plane and
the control plane, but the substance of this embodiment
is also applicable to where the function of the gateway
is not divided. Then, the gateway serves as a user plane
gateway.
[0085] FIG. 6 is a flowchart of a process that a system
architecture according to at least one embodiment of the
present disclosure determines whether or not the next-
generation network is activated. Information on the de-
termined activation or inactivation is used for selecting
the transmission path between the next-generation net-
work and the existing network, or determining the maxi-
mum data transfer rate to apply at the time of transmis-
sion. The process illustrated in FIG. 6, which has gone
through the process illustrated in FIG. 3, begins with a
state in which the terminal and the user plane gateway
are interconnected with the respective networks inter-
working therebetween.
[0086] The terminal, the existing network base station,
or the next-generation network base station determines
whether or not the packet can be transferred to the next-
generation network by using the next-generation network
base station (S610). The terminal 210, the existing net-
work base station 220, or the next-generation network
base station 230 uses the next-generation network base
station 230 to determine whether the next-generation
network is available for transmitting the packet, i.e.,
whether the next-generation network is activated.
[0087] The existing network base station transmits to
the base station control node, information on whether or
not the next-generation network is activated (S620).
When the existing network base station 220 has deter-
mined whether the next-generation network is active or
not, it transmits the determined result to the base station
control node 240. In case where the terminal 210 or the
next-generation network base station 230 has deter-
mined whether the next-generation network is active or
not, the existing network base station 220 receives infor-
mation on whether the next-generation network is active
or not from the terminal 210 or the next-generation net-
work base station 230, and transmits the information to
the base station control node 240.
[0088] The base station control node transmits to the
control node gateway, the information on whether or not
the next-generation network is activated (S630). With the
base station control node 240 informing the control node
gateway 250 of whether the next-generation network is
active or not, the control node gateway 250 uses the re-
ceived information for controlling the traffic.
[0089] According to the system architecture according
to at least one embodiment of the present disclosure
shown in FIG. 6, the existing network base station oper-
ates on the control plane, to transmit the information on
whether the next-generation network is active or not, to

the base station control node.
[0090] FIG. 7 is a flowchart of a method that a terminal
determines and notifies whether or not the next-genera-
tion network is activated, according to at least one em-
bodiment of the present disclosure. The method illustrat-
ed in FIG. 7, which has gone through the process illus-
trated in FIG. 3, begins with a state in which the terminal
and the user plane gateway are interconnected with the
respective networks interworking therebetween.
[0091] The terminal 210 determines whether the next-
generation network is inactivated (S710). The terminal
210 regularly detects the connection state of the next-
generation network and determines whether the next-
generation network is inactivated. The terminal 210 can
detect the connection state of the next-generation net-
work by measuring the strength of the signal transmitted
to and received from the next-generation network base
station 230. By determining whether there is at least a
predetermined drop of strength of the signal exchanged
between the terminal 210 and the next-generation net-
work base station 230 for a predetermined time or longer,
the terminal 210 can detect the connection state of the
next-generation network. Alternatively, the terminal can
detect the connection state of the next-generation net-
work by determining no packet exchange occurring be-
tween the terminal 210 and the next-generation network
base station 230 for a certain period of time or longer, or
by determining when there is at least a certain number
of failed packet transm issions/receptions.
[0092] When the next-generation network becomes in-
active, the presence or absence of an uplink packet to
be transmitted is determined (S720). When the next-gen-
eration network is inactivated, the terminal 210 deter-
mines whether there is a transmission uplink packet.
[0093] When there is an uplink packet for transmission,
the IP packet incorporating the state of the next-gener-
ation network in the IP packet header for transmission,
is transmitted to the existing network base station (S730).
In the presence of an uplink packet for transmission, the
terminal 210 transmits an internet protocol (IP) packet
incorporating information on the inactivation of the next-
generation network in the header, to the existing network
base station 220. More specifically, the terminal 210 may
transmit the IP packet with the state of the next-genera-
tion network being marked at the DSCP/ECN field (in
case of IPv4) or Traffic Class/Flow Label field (in case of
IPv6) in the IP header.
[0094] When there is no uplink packet for transmission,
a dummy IP packet for notifying the state of the next-
generation network is generated and transmitted to the
existing network base station (S740). The terminal 210
needs to issue a notification of the state of the next-gen-
eration network, when no current uplink packet is present
for transmission. This conflict can be resolved by the ter-
minal 210 generating a dummy IP packet for notifying
the state of the next-generation network. The dummy IP
packet includes information indicating that it is not such
data on the actual user plane, and it is discarded after
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the base station control node or the gateway detects the
state of the next-generation network.
[0095] The method according to at least one embodi-
ment of the disclosure shown in FIG. 7 allows the existing
network base station to transmit, to the base station con-
trol node on the user plane, information on whether the
next-generation network is active or not. Using no mes-
sages on the control plane can avoid signal overhead on
the network system.
[0096] FIG. 8 is a block diagram of a terminal according
to at least one embodiment of the present disclosure.
[0097] Referring to FIG. 8, a terminal 210 according to
some embodiments of the present disclosure includes a
communication unit 810 and a control unit 820.
[0098] The communication unit 810 transmits a con-
nection establishment message to the base station con-
trol node 240 via the existing network base station 220,
and receives a connection acceptance message from
the base station control node 240. The communication
unit 810 receives the connection acceptance message,
and receives the maximum data transfer rate for the next-
generation network and the maximum data transfer rate
for the existing network, too.
[0099] The communication unit 810 receives a packet.
The communication unit 810 receives an uplink packet
transmitted from the outside.
[0100] The control unit 820 determines whether the re-
ceived packet is traffic using the next-generation network
and whether the mobile communication system using the
next-generation network is activated. Based on the de-
termination result, the control unit 820 connects to the
user plane gateway 260 by applying the maximum data
transfer rate for the next-generation network or the max-
imum data transfer rate for the existing network. In the
case where the received packet is traffic using the next-
generation network and the mobile communication sys-
tem using the next-generation network is activated, the
control unit 820 controls the transmission of traffic by
using the next-generation network to which the maximum
data transfer rate is applied. On the contrary, where the
received packet is not traffic using the next-generation
network, or the mobile communication system using the
next-generation network is inactivated, the control unit
820 uses the existing network to which the maximum
data transfer rate is applied, to control the transmission
of traffic.
[0101] FIG. 9 is a block diagram of a base station ac-
cording to at least one embodiment of the present dis-
closure.
[0102] Referring to FIG. 9, a base station 220 of an
existing network according to some embodiments of the
present disclosure includes a communication unit 910
and a control unit 920.
[0103] The communication unit 910 transmits the sys-
tem information to the terminal 210. The system informa-
tion includes information on whether or not the existing
network base station 220 supports an interworking serv-
ice with the next-generation network. The communica-

tion unit 910 transmits to the terminal 210, the system
information including information on whether or not it sup-
ports the interworking service with the next-generation
network, and it receives from the terminal 210, a connec-
tion establishment message including information on uti-
lization of the next-generation network.
[0104] The communication unit 910 relays the connec-
tion establishment message from the terminal 210 to the
base station control node 230. At this time, the connection
establishment message may include information on uti-
lization of the next-generation network.
[0105] The communication unit 910 receives a connec-
tion acceptance message from the base station control
node 240. The communication unit 810 receives the con-
nection acceptance message, and receives the maxi-
mum data transfer rate for the next-generation network
and the maximum data transfer rate of the existing net-
work, too.
[0106] The control unit 920 determines whether or not
it supports interworking with the next-generation net-
work. The existing network base station 220 determines
whether or not it supports interworking with the next-gen-
eration network based on information on whether the set-
ting of the interface has been made relating to interwork-
ing with the next-generation network base station 230,
or information on whether the setting of interworking with
the next-generation network has been made on the initial
connection between the core network 270 and the exist-
ing network base station 220.
[0107] Upon receiving a connection establishment
message from the terminal 210, the control unit 920 de-
termines whether or not the existing network base station
220 supports interworking with the next-generation net-
work. In case where the existing network base station
220 supports interworking with the next-generation net-
work, the control unit 920 controls to include information
on utilization of the next-generation network received
from the terminal, in the connection establishment mes-
sage. On the other hand, when the existing network base
station 220 does not support interworking with the next-
generation network, the control unit 920 controls not to
include information on utilization of the next-generation
network received from the terminal, in the connection es-
tablishment message.
[0108] The control unit 920 decides, based on the re-
sultant determination made previously, whether or not to
transmit the connection acceptance message with the
information on utilization of the next-generation network
included. When not supporting interworking with the next-
generation network, the control unit 920 controls not to
include information on utilization of the next-generation
network in the connection establishment message. Con-
versely, when supporting the interworking with the next-
generation network, the control unit 920 controls to in-
clude information on utilization of the next-generation
network in the connection establishment message.
[0109] FIG. 10 is a block diagram of a base station
control node according to at least one embodiment of the
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present disclosure.
[0110] Referring to FIG. 10, a base station control node
240 according to some embodiments of the present dis-
closure includes a communication unit 1010, a control
unit 1020 and a data storage unit 1030.
[0111] The communication unit 1010 receives from the
terminal, a network connection establishment message
including information on utilization of the next-generation
network, and transmits a network connection establish-
ment request message to the selected gateway.
[0112] The control unit 1020 decides whether or not to
permit the terminal 210 to utilize the next-generation net-
work by using the information on utilization of the next-
generation network and the information on the terminal
210. The control unit 1020 decides whether or not to per-
mit the terminal 210 to utilize the next-generation network
by taking account of whether the terminal 210 supports
the next-generation network, whether or not it has re-
quested utilization of the next-generation network,
whether it subscribes to a service for utilization of the
next-generation network, or whether or not it exceeds
the usage limit of the next-generation network, among
others.
[0113] The data storage unit 1030 stores information
on the terminal. The information on the terminal includes
information on whether or not the terminal 210 is sub-
scribing to a service for allowing the use of the next-gen-
eration network, and information on whether or not the
terminal has exceeded the usage limit of the next-gen-
eration network.
[0114] FIG. 11 is a block diagram of a gateway accord-
ing to at least one embodiment of the present disclosure.
[0115] Referring to FIG. 11, a control plane gateway
250 according to some embodiments of the present dis-
closure includes a communication unit 1110 and a control
unit 1120.
[0116] The communication unit 1110 receives from the
base station control node 240, a network connection es-
tablishment request message including information on
utilization of the next-generation network by the terminal
210, and from the outside, information on the policy and
charging on terminals.
[0117] The communication unit 1110 transmits a flow
table installation message to the user plane gateway 260
so that traffic is transferred between the terminal 210 and
the user plane gateway 260.
[0118] The communication unit 1110 transmits to the
base station control node 240, a connection acceptance
message including the maximum data transfer rate for
the next-generation network and the maximum data
transfer rate for the existing network.
[0119] Referring to the information on utilization of the
next-generation network by the terminal and the above
information on the policy and charging, the control unit
1120 determines the maximum data transfer rate for the
next-generation network and the maximum data transfer
rate for the existing network to be provided to the terminal
210, respectively.

[0120] FIG. 12A is a flowchart of a process performed
by a system architecture according to at least one em-
bodiment of the present disclosure for transmission of
information for utilizing a next-generation network over
an existing network.
[0121] The existing network base station 220 requests
the terminal 210 to measure the configuration of the next-
generation network (S1210). Specifically, the configura-
tion of the next-generation network includes the frequen-
cy of the next-generation network being used, or the
Physical Cell ID (PCID) of the next-generation network
base station.
[0122] The terminal 210 measures the configuration of
the next-generation network by way of interworking with
the next-generation network base station 230 (S1215).
Through interworking with the next-generation network
base station 230, the terminal 210 measures the frequen-
cy of the next-generation network, the strength of the
signal transmitted/received, the PCID of the next-gener-
ation network base station, etc.
[0123] The terminal 210 transmits the resulting meas-
urement to the existing network base station 220
(S1220).
[0124] The existing network base station 220 adds the
measured next-generation network base station 230 as
a secondary base station (S1225).
[0125] The next-generation network base station 230
approves the addition as the secondary base station and
transmits a message of approval to the existing network
base station 220 (S1230).
[0126] When the next-generation network base station
230 is added as the secondary base station, the Radio
Resource Control (RRC) between the terminal 210 and
the existing network base station 220 is reconfigured
(S1235).
[0127] The existing network base station 220 transmits
to the next-generation network base station 230 a mes-
sage notifying that the reconstruction of the RRC has
been completed (S1240).
[0128] The next-generation network base station 230
transfers a message notifying that it has been linked with
the terminal 210 to an RRC management node 1203
(S1245). The message notifying the linkage with the ter-
minal 210 includes the PCID of the next-generation net-
work base station, the identifier of the terminal (User En-
tity ID or UEID), the reconfigured RRC, and the like.
[0129] The RRC management node 1203 notifies the
terminal 210 of the RRC of the next-generation network
(S1250). The RRC information of the next-generation
network includes the PCID of the next-generation net-
work base station or the reconstructed RRC, etc.
[0130] The terminal 210 notifies the RRC management
node 1203 of the approval of the RRC of the next-gen-
eration network (S1255).
[0131] The RRC management node 1203 notifies the
next-generation network base station 230 that the RRC
of the next-generation network has been completed
(S1260).
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[0132] FIG. 12B is a flowchart of a process performed
by a system architecture according to another embodi-
ment of the present disclosure for transmission of infor-
mation for utilizing a next-generation network over an
existing network. Steps S1270 to S1300 of FIG. 12B are
the same as Steps S1210 to S1240 of FIG. 12A, and the
description thereof will be omitted.
[0133] The terminal 210 transmits a query to a gate-
way/domain name system (DNS) 1206 (S1310). The
query includes the domain name of the next-generation
network base station 230 or the PCID of the next-gener-
ation network base station 230.
[0134] The gateway/domain name system 1206 trans-
mits a domain name response to the terminal 210
(S1315). The domain name response contains the IP ad-
dress.
[0135] The terminal 210 transmits a message request-
ing the next-generation network RRC to the RRC man-
agement node 1203 (S1320). The message requesting
the next-generation network RRC includes the PCID of
the next-generation network base station 230 or the iden-
tifier of the terminal (UEID).
[0136] The RRC management node 1203 confirms
whether or not to reconfigure the RRC at the next-gen-
eration network base station 230 (S1325). Through in-
ternal communications with the next-generation network
base station 230, the RRC management node 1203 con-
firms whether or not the RRC reconfiguration has been
performed, whether or not the PCID of the next-genera-
tion network base station 230 matches, or whether or not
the terminal identifier (UEID) matches, etc.
[0137] The RRC management node 1203 transmits a
response message to the request of the next-generation
network RRC, to the terminal 210 (S1330). The RRC
management node 1203 transmits a response message
to the request of the next-generation network RRC based
on the result of confirmation with the next-generation net-
work base station 230.
[0138] FIG. 12C is a flowchart of a process performed
by a system architecture according to yet another em-
bodiment of the present disclosure for transmission of
information for utilizing a next-generation network over
an existing network. Steps S1340 to S1370 of FIG. 12C
are the same as Steps S1210 to S1240 of FIG. 12A, and
the description thereof will be omitted.
[0139] The terminal 210 transmits a message of packet
data network (PDN) connection request to the base sta-
tion control node 240 (S1375). The message of PDN con-
nection request may include Access Point Name (APN)
of the next-generation network base station 230.
[0140] The terminal 210 and the base station control
node 240 transmit and receive an activate default bearer
between each other (S1380). The activate default bearer
may include the IP address of the terminal 210 or Protocol
Configuration Option (PCO, the address of the base sta-
tion control node).
[0141] The terminal 210 transmits a message request-
ing the next-generation network RRC to the RRC man-

agement node 1203 (S1385). The message requesting
the next-generation network RRC includes the PCID of
the next-generation network base station 230 or the iden-
tifier of the terminal (UEID).
[0142] The RRC management node 1203 confirms
whether or not to reconfigure the RRC at the next-gen-
eration network base station 230 (S1390). Through the
internal communication with the next-generation network
base station 230, the RRC management node 1203 con-
firms whether or not the RRC reconfiguration has been
performed, whether or not the PCID of the next-genera-
tion network base station 230 matches, or whether or not
the terminal identifier (UEID) matches.
[0143] The RRC management node 1203 transmits a
response message to the request of the next-generation
network RRC, to the terminal 210 (S1395). The RRC
management node 1203 transmits a response message
to the request of the next-generation network RRC based
on the result of confirmation with the next-generation net-
work base station 230.
[0144] Although the steps in FIGS. 3 to 7 and FIGS.
12A to 12C are described to be sequentially performed,
they merely instantiate the technical idea of some em-
bodiments of the present disclosure. Therefore, a person
having ordinary skill in the pertinent art could appreciate
that various modifications, additions, and substitutions
are possible by changing the sequences described in the
respective drawings or by performing two or more of the
steps in parallel, without departing from the gist and the
nature of the embodiments of the present disclosure, and
hence the steps in FIGS. 3 to 7 and FIGS. 12A to 12C
are not limited to the illustrated chronological sequences.
[0145] The steps shown in FIGS. 3 to 7 and FIGS. 12a
to 12c can be implemented as computer-readable codes
on a computer-readable recording medium. The compu-
ter-readable recording medium includes any type of re-
cording device on which data that can be read by a com-
puter system are recordable. Examples of the computer-
readable recording medium include a magnetic recording
medium (e.g., a ROM, a floppy disk, a hard disk, etc.),
an optically readable medium (e.g., a CD-ROM, a DVD,
etc.), and the like, and also include one implemented in
the form of a carrier wave (e.g., transmission through the
Internet). Further, the computer-readable recording me-
dium can be distributed in computer systems connected
via a network, wherein computer-readable codes can be
stored and executed in a distributed mode.
[0146] Although exemplary embodiments of the
present disclosure have been described for illustrative
purposes, those skilled in the art will appreciate that var-
ious modifications, additions and substitutions are pos-
sible, without departing from the idea and scope of the
claimed invention. Therefore, exemplary embodiments
of the present disclosure have been described for the
sake of brevity and clarity. The scope of the technical
idea of the present embodiments is not limited by the
illustrations. Accordingly, one of ordinary skill would un-
derstand the scope of the claimed invention is not to be
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limited by the above explicitly described embodiments
but by the claims and equivalents thereof.

CROSS-REFERENCE TO RELATED APPLICATION

[0147] This application claims priority under 35 U.S.C
§119(a) of Patent Application No. 10-2016-0058193,
filed on May 12, 2016 in Korea, the entire content of which
is incorporated herein by reference. In addition, this non-
provisional application claims priority in countries, other
than the U.S., with the same reason based on the Korean
patent application, the entire content of which is hereby
incorporated by reference.

Claims

1. A method for controlling a base station by a base
station control apparatus in a mobile communication
system including a plurality of heterogeneous net-
works of different generations, the method compris-
ing:

receiving, by the base station control apparatus,
a network connection establishment message
including information on utilization of a first net-
work from a terminal;
deciding, by the base station control apparatus,
whether to approve or disapprove utilization of
the first network by the terminal by using previ-
ously stored information on the terminal and the
information on utilization of the first network;
selecting, by the base station control apparatus,
one between a gateway capable of providing a
mobile communication service based on the first
network to the terminal, and a gateway capable
of providing a second network to the terminal,
depending on whether utilization of the first net-
work is determined to be approved or disap-
proved; and
performing, by the base station control appara-
tus, a first transmission of a network connection
establishment request message to the gateway
selected in the selecting.

2. The method of claim 1, wherein the first network com-
prises a fifth generation (5G) mobile communication
network, and the second network comprises an ear-
lier generation mobile communication network than
the 5G mobile communication network.

3. The method of claim 1, wherein the information on
utilization of the first network includes information on
whether the terminal supports the first network,
whether the terminal requests utilization of the first
network, or whether the terminal belongs to a service
area for using the first network.

4. The method of claim 3, wherein the deciding com-
prises:
approving utilization of the first network by the ter-
minal, when the terminal supports the first network,
the terminal requests utilization of the first network,
and the terminal belongs to the service area for using
the first network.

5. The method of claim 1, wherein the deciding com-
prises:
deciding whether to approve or disapprove utilization
of the first network by the terminal, and additionally
determining a maximum data transfer rate for the
first network when utilization of the first network is
determined to be approved, and a maximum data
transfer rate for the second network when utilization
of the first network is determined to be disapproved.

6. The method of claim 1, wherein the selecting com-
prises:

selecting the gateway capable of providing the
first network to the terminal when the deciding
approves utilization of the first network by the
terminal; and
selecting the gateway capable of providing the
second network to the terminal when the decid-
ing disapproves utilization of the first network by
the terminal.

7. The method of claim 5 or 6, wherein the selecting
comprises:
selecting of the gateway capable of providing the
first network to the terminal, by taking account of
whether the gateway is a gateway capable of sup-
porting the maximum data transfer rate for the first
network as determined by the determining, or wheth-
er the gateway is a gateway with a user plane and
a control plane separated from each other.

8. The method of claim 3 or 5, wherein the performing
of the first transmission comprises:
transmitting the network connection establishment
request message after incorporating in the network
connection establishment request message, the in-
formation on whether the terminal supports the first
network, whether the terminal requests utilization of
the first network, the maximum data transfer rate for
the first network, and the maximum data transfer rate
for the second network.

9. The method of claim 1, further comprising:

performing a second transmission comprising:

receiving, by the base station control appa-
ratus, a connection acceptance message
from a selected gateway, and
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transmitting the connection acceptance
message to the terminal,

wherein the connection acceptance message
includes a maximum data transfer rate for the
first network and a maximum data transfer rate
for the second network, which are determined
by the selected gateway.

10. An apparatus for controlling a base station in a mo-
bile communication system including a plurality of
heterogeneous networks of different generations,
the apparatus comprising:

a communication unit configured to receive from
a terminal, a network connection establishment
message including information on utilization of
a first network, and to transmit a network con-
nection establishment request message to a se-
lected gateway;
a data storage unit configured to store informa-
tion on the terminal; and
a control unit configured to decide whether to
approve or disapprove utilization of the first net-
work by the terminal by using the information on
the terminal and the information on utilization of
the first network, and to select one between a
gateway capable of providing the first network
to the terminal, and a gateway capable of pro-
viding a second network to the terminal, depend-
ing on whether utilization of the first network by
the terminal is determined to be approved or dis-
approved.

11. A method for determining a maximum data transfer
rate by a control plane gateway in a mobile commu-
nication system including a plurality of heterogene-
ous networks of different generations, the method
comprising:

receiving, by the control plane gateway, infor-
mation on a network connection establishment
request including information on utilization of a
first network by a terminal, from a base station
control apparatus;
determining, by the control plane gateway, a
maximum data transfer rate for the first network
and a maximum data transfer rate for the second
network to be provided to the terminal, by refer-
ring to the information on the utilization of the
first network by the terminal; and
performing a transmission by the control plane
gateway, comprising:

transmitting a flow table installation mes-
sage to a user plane gateway so that traffic
is transferred between the terminal and the
user plane gateway, and

transmitting to the base station control ap-
paratus, a connection acceptance message
including a determined maximum data
transfer rate for the first network and a de-
termined maximum data transfer rate for the
second network.

12. The method of claim 11, wherein the information on
the utilization of the first network by the terminal com-
prises:
the network connection establishment request which
incorporates information on whether the terminal
supports the first network, whether the terminal re-
quests utilization of the first network, the maximum
data transfer rate for the first network and the max-
imum data transfer rate for the second network.

13. A method for applying a maximum data transfer rate
by a terminal in a mobile communication system in-
cluding a plurality of heterogeneous networks of dif-
ferent generations, the method comprising:

receiving, by the terminal, a maximum data
transfer rate for a first network, a maximum data
transfer rate for a second network, and a packet;
performing, by the terminal, a first determination
on whether or not the packet is a traffic that uti-
lizes the first network;
performing, by the terminal, a second determi-
nation on whether or not the mobile communi-
cation system is activated utilizing the first net-
work; and
deciding, by the terminal, whether to control the
traffic either by utilizing the first network by ap-
plying the maximum data transfer rate for the
first network, or by utilizing the second network
by applying the maximum data transfer rate for
the second network, depending on results of the
performing of the first determination and the per-
forming of the second determination.

14. The method of claim 13, wherein the deciding com-
prises:

deciding to control the traffic by utilizing the first
network by applying the maximum data transfer
rate for the first network, when the packet is a
traffic that utilizes the first network and the mo-
bile communication system is activated utilizing
the first network; and
deciding to control the traffic by utilizing the sec-
ond network by applying the maximum data
transfer rate for the second network, when the
packet is not a traffic that utilizes the first network
or the mobile communication system is not ac-
tivated utilizing the first network.

15. A terminal apparatus for applying a maximum data
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transfer rate in a mobile communication system in-
cluding a plurality of heterogeneous networks of dif-
ferent generations, the terminal apparatus compris-
ing:

a communication unit configured to receive a
maximum data transfer rate for a first network,
a maximum data transfer rate for a second net-
work, and a packet; and
a control unit configured to

make decisions on whether or not the pack-
et is a traffic that utilizes the first network
and whether or not the mobile communica-
tion system is activated utilizing the first net-
work, and
decide, depending on the results of the de-
cisions, whether to control the traffic either
by utilizing the first network by applying the
maximum data transfer rate for the first net-
work, or by utilizing the second network by
applying the maximum data transfer rate for
the second network.

16. A method of operating a base station in a mobile
communication system including a plurality of heter-
ogeneous networks of different generations, the
method comprising:

receiving, by the base station, a network con-
nection establishment message for a first net-
work, including information on utilization of the
first network from a terminal;
determining whether or not the base station sup-
ports interworking with the first network upon re-
ceiving the connection establishment message;
deciding whether to include the information on
utilization of the first network in the connection
establishment message depending on whether
or not the base station supports interworking
with the first network; and
transmitting a connection establishment mes-
sage after the deciding, to a base station control
apparatus.

17. A base station apparatus in a mobile communication
system including a plurality of heterogeneous net-
works of different generations, the base station ap-
paratus comprising:

a communication unit configured to

receive a connection establishment mes-
sage for a first network, including informa-
tion on utilization of the first network from a
terminal, and
transmit a connection establishment mes-
sage after deciding whether to incorporate

the information on utilization of the first net-
work, to a base station control apparatus;
and

a control unit configured to

determine, when the communication unit re-
ceives the connection establishment mes-
sage, whether the control unit supports in-
terworking with the first network, and
decide whether to include the information
on the utilization of the first network in the
connection establishment message de-
pending on whether the control unit sup-
ports the interworking with the first network.

18. A method for notifying whether a network is activated
or deactivated in a mobile communication system
including a plurality of networks of different genera-
tions, which are provided in an interworking arrange-
ment respectively by a terminal, the method com-
prising:

determining, by the terminal, whether a first net-
work that is in connection with the terminal is
inactivated;
determining, by the terminal when the first net-
work is inactivated, whether there is an uplink
packet to be transmitted to a base station;
transmitting, by the terminal when there is an
uplink packet to be transmitted to the base sta-
tion, the uplink packet with a state of the first
network being incorporated in a header of the
uplink packet, to the base station; and
generating, by the terminal when there is no up-
link packet to be transmitted to the base station,
a dummy packet for notifying the state of the first
network, and transmitting the dummy packet to
the base station.

19. The method of claim 18, wherein the determining of
whether the first network is inactivated is performed
by determining:

whether there is at least a predetermined drop
of strength of a signal exchanged between the
terminal and the base station that provides the
first network,
whether there is no packet exchange for a pre-
determined time or longer between the terminal
and the base station that provides the first net-
work, or
whether there is at least a certain number of
failed packet transmissions/receptions between
the terminal and the base station that provides
the first network.

20. The method of claim 18, wherein the header of the
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uplink packet is configured to incorporate the state
of the first network by marking the state of the first
network in a DSCP/ECN field or a traffic class/flow
label field in the header of the uplink packet.

21. A method for notifying whether a network is activated
or deactivated in a mobile communication system
including a plurality of heterogeneous networks of
different generations, which are provided in an inter-
working arrangement respectively by a base station,
the method comprising:

determining, by the base station, whether a first
network that is in connection with the terminal
is inactivated; and
transmitting, by the base station, information on
whether the first network is inactivated to a base
station control apparatus.
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