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(57) ABSTRACT 

A method for transmitting and receiving a signal in a packet 
data network gateway (PGW) of a mobile communication 
system according to an embodiment of the present specifi­
cation comprises the steps of: receiving a first request 
message which includes an identifier of a terminal and is 
associated with a packet data network connection; sending a 
second request message to a policy and charging rules 
function (PCRF) server on the basis of the received first 
request message; and if quality of service (QoS) related 
information is included in a response message received in 
response to the second request message from the PCRF, 
performing a control associated with the packet data net­
work connection on the basis of the QoS related information. 
In a wireless communication system using a PMIP according 
to the present invention, it is possible to generate a PDN 
connection in accordance with the default QoS. 
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METHOD AND APPARATUS FOR 
GENERATING CONNECTION IN WIRELESS 

COMMUNICATION SYSTEM 

TECHNICAL FIELD 

[0001] An embodiment of the present disclosure relates to 
a method and apparatus for a terminal to generate a con­
nection with a core network in a wireless communication 
system, and more particularly, to a method and apparatus for 
generating a connection for a terminal which accesses a 
3GPP (3rd Generation Partnership Project) network through 
a non-3GPP network. 

BACKGROUND ART 

[0002] Typically the wireless communication system was 
developed for providing a voice service while guaranteeing 
user's activity. The wireless communication system is then 
expanding gradually its service region to a data service as 
well as the voice service and is now developed to the extent 
capable of offering a high-speed data service. The currently 
available wireless communication system, however, con­
fronts a shortage of resources and users' demands for much 
higher-speed service, so that a more advanced wireless 
communication system is needed. 
[0003] As one of next generation wireless communication 
systems developed to meet these needs, LTE (Long Term 
Evolution) was standardized in the 3GPP. LTE is technology 
for realizing high-speed packet based communication hav­
ing the maximum transfer rate of about 100 Mbps. For this, 
some schemes are under discussion, for example, a scheme 
of reducing the number of nodes deployed on a communi­
cation channel by simplifying the architecture of a network, 
a scheme of maximally rendering a wireless protocol close 
to a wireless channel, and the like. 
[0004] In order to increase the degree of freedom in the 
configuration of an operator's network, the LTE system 
supports interworking with an access network ofnon-3GPP, 
which is not standardized in the 3GPP, as well as E-UTRAN 
which uses the LTE transfer technology for a RAN (Radio 
Access Network) which interworks with a core network. 
Although various ways of interworking between a non-
3GPP access network and an LTE core network can be used, 
an ePDG (Evolved Packet Data Gateway) is normally used 
for interworking between the non-3GPP access network and 
the LTE core network. 

DISCLOSURE OF INVENTION 

Technical Problem 

[0005] In case of using a protocol such as a PMIP (Proxy 
Mobile IP) for supporting the mobility of user equipment, it 
is not possible to deliver default QoS information about user 
equipment to the core network in the LTE network. There­
fore, since an LTE core network node may not generate a 
PDN connection based on the default QoS information, a 
method and apparatus for solving this is required. 

Solution to Problem 

[0006] In order to solve the above technical problem, a 
signal transmission and reception method in a packet data 
network gateway (PGW) of a mobile communication system 
according to an embodiment of this disclosure includes steps 
of receiving a first request message containing an identifier 
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of user equipment and being associated with a packet data 
network connection; transmitting a second request message 
to a policy and charging rules function (PCRF) server, based 
on the received first request message; and if quality of 
service (QoS) related information is contained in a response 
message received from the PCRF in response to the second 
request message, performing a control associated with the 
packet data network connection, based on the QoS related 
information. 
[0007] A signal transmission and reception method in a 
policy and charging rules function (PCRF) server of a 
mobile communication system according to another 
embodiment of this disclosure includes steps of receiving a 
request message associated with a packet data network 
connection from a packet data network gateway (PGW); and 
if quality of service (QoS) related information associated 
with the packet data network connection is not contained in 
the request message, transmitting a response message con­
taining QoS information associated with the packet data 
network connection to the PGW in response to the request 
message. 
[0008] A packet data network gateway (PGW) of a mobile 
communication system according to another embodiment of 
this disclosure includes a transceiver unit that transmits and 
receives a signal; and a control unit that controls the trans­
ceiver unit to receive a first request message containing an 
identifier of user equipment and being associated with a 
packet data network connection, controls the transceiver unit 
to transmit a second request message to a policy and 
charging rules function (PCRF) server, based on the received 
first request message, and if quality of service (QoS) related 
information is contained in a response message received 
from the PCRF in response to the second request message, 
performs a control associated with the packet data network 
connection, based on the QoS related information. 
[0009] A policy and charging rules function (PCRF) server 
of a mobile communication system according to another 
embodiment of this disclosure includes a transceiver unit 
that transmits and receives a signal; and a control unit that 
controls the transceiver unit to receive a request message 
associated with a packet data network connection from a 
packet data network gateway (PGW), and if quality of 
service (QoS) related information associated with the packet 
data network connection is not contained in the request 
message, controls the transceiver unit to transmit a response 
message containing QoS information associated with the 
packet data network connection to the PGW i n response to 
the request message. 

Advantageous Effects of Invention 

[0010] According to the present invention, in the wireless 
communication system using PMIP, it is possible to generate 
a PDN connection based on the default QoS. Specifically, 
according to an embodiment of the present disclosure, when 
user equipment using a non-3GPP network accesses the 
3GPP network, it is possible to generate a PDN connection 
based on QoS by generating a connection for the user 
equipment and then delivering QoS information associated 
with the connection. 

BRIEF DESCRIPTION OF DRAWINGS 

[0011] FIG. 1 is a diagram illustrating a structure of a 
communication system according to an embodiment of the 
present disclosure. 

Ex.1024 
APPLE INC. / Page 16 of 26



US 2017/0078911 Al 

[0012] FIG. 2 is a diagram illustrating a connection estab­
lishment method according to an embodiment of the present 
disclosure. 
[0013] FIG. 3 is a diagram illustrating a connection estab­
lishment method according to an embodiment of the present 
disclosure. 
[0014] FIG. 4 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 
[0015] FIG. 5 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 
[0016] FIG. 6 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 
[0017] FIG. 7 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 
[0018] FIG. 8 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 
[0019] FIG. 9 is a diagram illustrating a method for 
exchanging information between respective network entities 
in case a dual connectivity state modification is needed 
according to an embodiment of the present disclosure. 
[0020] FIG. 10 is a diagram illustrating a procedure of 
signal transmission and reception between ENBs in a han­
dover according to an embodiment of the present disclosure. 
[0021] FIG. 11 is a diagram illustrating a procedure of 
signal transmission and reception between ENBs in a han­
dover according to another embodiment of the present 
disclosure. 
[0022] FIG. 12 is a diagram illustrating a signal transmis­
sion and reception procedure for modifying information 
associated with charging which occurs in a handover accord­
ing to an embodiment of the present disclosure. 
[0023] FIG. 13 is a block diagram illustrating an internal 
structure of user equipment according to an embodiment of 
the present disclosure. 
[0024] FIG. 14 is a block diagram illustrating an internal 
structure of an entity including a RAN according to an 
embodiment of the present disclosure. 

MODE FOR THE INVENTION 

[0025] Hereinafter, embodiments of the present invention 
will be described with reference to the accompanying draw­
ings. 
[0026] In the following, technical contents well known in 
the art and having no direct relation to this invention may not 
be described or illustrated in detail to avoid obscuring the 
subject matter of the present invention. 
[0027] Similarly, through the drawings, some elements 
may be exaggerated, omitted or schematically depicted. The 
same or similar reference numerals denote corresponding 
features consistently. 
[0028] Advantages and features of this invention and 
methods for achieving them will become clear with refer­
ence to the following embodiments together with drawings. 
The present invention is, however, not limited to the 
embodiments set forth herein and may be embodied in many 
different forms. Rather, the disclosed embodiments are pro­
vided so that this disclosure will be thorough and complete, 
and will fully convey the scope of this invention to those 
skilled in the art as defined by the appended claims. 
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[0029] It will be understood that each block of the flow­
chart illustrations, and combinations of blocks in the flow­
chart illustrations, can be implemented by computer pro­
gram instructions. These computer program instructions can 
be provided to a processor of a general purpose computer, 
special purpose computer, or other programmable data pro­
cessing apparatus to produce a machine, such that the 
instructions, which are executed via the processor of the 
computer or other programmable data processing apparatus, 
create means for implementing the functions specified in the 
flowchart block or blocks. These computer program instruc­
tions may also be stored in a computer usable or computer­
readable memory that can direct a computer or other pro­
grammable data processing apparatus to function in a 
particular manner, such that the instructions stored in the 
computer usable or computer-readable memory produce an 
article of manufacture including instruction means that 
implement the function specified in the flowchart block or 
blocks. The computer program instructions may also be 
loaded onto a computer or other programmable data pro­
cessing apparatus to cause a series of operational steps to be 
performed on the computer or other programmable appara­
tus to produce a computer implemented process such that the 
instructions that are executed on the computer or other 
programmable apparatus provide steps for implementing the 
functions specified in the flowchart block or blocks. 
[0030] And each block of the flowchart illustrations may 
represent a module, segment, or portion of code, which 
comprises one or more executable instructions for imple­
menting the specified logical function(s). It should also be 
noted that in some alternative implementations, the func­
tions noted in the blocks may occur out of the order. For 
example, two blocks shown in succession may in fact be 
executed substantially concurrently or the blocks may some­
times be executed in the reverse order, depending upon the 
functionality involved. 
[0031] The term "unit", as used herein, may refer to a 
software or hardware component or device, such as FPGA 
or ASIC, which performs certain tasks. A unit may be 
configured to reside on an addressable storage medium and 
configured to execute on one or more processors. Thus, a 
module or unit may include, by way of example, compo­
nents, such as software components, object-oriented soft­
ware components, class components and task components, 
processes, functions, attributes, procedures, subroutines, 
segments of program code, drivers, firmware, microcode, 
circuitry, data, databases, data structures, tables, arrays, and 
variables. The functionality provided for in the components 
and modules/units may be combined into fewer components 
and modules/units or further separated into additional com­
ponents and modules. 
[0032] Additionally, well known functions and configura­
tions may not be described or illustrated in detail to avoid 
obscuring the subject matter of the present invention. 
[0033] Although embodiments of the present invention 
will be described hereinafter by mainly targeting a basic 
3GPP LTE system, the essential concept of this invention 
may be favorably applied to any other communication/ 
computer system having a similar technical background and 
system configuration without departing from the scope of 
this invention as will be apparent to those skilled in the art. 
[0034] For example, the disclosed technique for the LTE 
system may be also applied to the UTRAN/GERAN system 
having a similar system structure. In this case, an ENB 
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(RAN node) may be replaced by RNC/BSC, an S-GW may 
be omitted or included in SGSN, and a P-GW may corre­
spond to GGSN. Also, the concept of bearer in the LTE 
system may correspond to PDP context in the UTRAN/ 
GERAN system. 

[0035] FIG. 1 is a diagram illustrating a structure of a 
communication system according to an embodiment of the 
present disclosure. Depending on an embodiment, the com­
munication system may be a mobile communication system 
based on LTE. 

[0036] Referring to FIG. 1, as shown, a wireless access 
network of the LTE mobile communication system may be 
formed of an evolved Node B (EUTRAN, hereinafter 
referred to as ENB or Node B) 130, an MME (Mobility 
Management Entity) 150, and an S-GW (Serving-Gateway) 
140. 
[0037] User equipment (hereinafter referred to as UE) 100 
may access an external network through the ENB 130, the 
S-GW 140, and a P-GW (PDN-Gateway) 160. In order to 
allow the UE to transmit or receive data through the P-GW, 
a PDN connection should be generated and one PDN 
connection may include one or more EPS bearers. 

[0038] An AF (Application Function) 110 is an apparatus 
that exchanges application-related information with a user at 
the level of application. 

[0039] A PCRF 120 is an apparatus that controls a user's 
policy associated with QoS (Quality of Service). A PCC 
(Policy and Charging Control) rule corresponding to the 
above policy is delivered and applied to the P-GW 160. 

[0040] The ENB 130 is an RAN (Radio Access Network) 
node and corresponds to RNC of a UTRAN system and to 
BSC of a GERAN system. The ENB 130 is connected to the 
UE 100 in a radio channel and performs a role similar to that 
of the existing RNC/BSC. 

[0041] Since all user traffics including real-time services 
such as a VoIP (Voice over IP) are offered through a shared 
channel in LTE, an apparatus for collecting status informa­
tion of the UEs 100 and performing scheduling is needed. 
The ENB 130 is in charge of this. 

[0042] The S-GW 140 is an apparatus that offers a data 
bearer, and creates or removes the data bearer under the 
control of the MME 150. 

[0043] The MME 150 is an apparatus that performs vari­
ous control functions, and a single MME 150 may be 
connected with a plurality of ENBs. 

[0044] The PCRF 120 is an entity that generally controls 
QoS and charging with regard to traffic. 

[0045] Meanwhile, as mentioned above, the LTE system 
supports interworking with any access network other than 
3GPP as well as E-UTRAN. If any non-3GPP access net­
work is interworked, the non-3GPP access network may be 
connected to the PGW 160 directly or through an additional 
ePDG. For processing subscriber information or authenti­
cation with regard to the non-3GPP access network, an HSS 
(Home Subscriber Server) 170 and an AAA (Authentication, 
Authorization and Accounting) server may exchange infor­
mation with each other and may also be realized as a signal 
entity. The term ePDG is exemplarily used for convenience. 
Even in case the non-3GPP access network is connected to 
the PGW directly or connected through any node, e.g., the 
S-GW, other than ePDG, an embodiment disclosed herein 
may be applied without any considerable modification. 

3 
Mar. 16, 2017 

[0046] FIG. 2 is a diagram illustrating a connection estab­
lishment method according to an embodiment of the present 
disclosure. 
[0047] Referring FIG. 2, this connection establishment 
method is offered for an RAN 202 that accesses a core 
network through an ePDG 204. 
[0048] This embodiment may indicate a procedure of 
exchanging signals between the RAN 202, the ePDG 204, a 
PGW 206, and a PCRF 208, and a procedure of requiring UE 
to register at an EPC (Evolved Packet Core) through a 
non-3GPP network including the RAN 202 or to generate a 
PDN connection. 
[0049] In this embodiment, the RAN may include 1 xENB 
using CDMA or an AP (Access Point) using a wireless LAN. 
[0050] At step 210, the RAN 202 may deliver a request 
transmitted by UE to the ePDG 204. Specifically, this 
request of the UE may be delivered to the ePDG through the 
non-3GPP RAN. 
[0051] At step 215, the ePDG may transmit a PBU (Proxy 
Binding Update) message to the PGW. In an embodiment, 
the PBU message may contain at least one of ID (NAI 
(Network Access Identifier)) of the UE and anAPN (Access 
Point Name) through which the UE will receive a service. At 
this time, the PGW 206 fails to receive a default EPS bearer 
QoS information (hereinafter referred to as default QoS) 
about the UE through the PBU message received from the 
ePDG 204. Therefore, the PGW 206 has no QoS parameter 
to be used when the requested PDN connection is generated. 
[0052] At step 220, the PGW 206 may transmit a CCR 
(Credit Control Request) message to the PCRF 208. Spe­
cifically, when transmitting a request message ( e.g., the CCR 
message) to the PCRF 208, the PGW 206 transmits the 
message without inserting a QoS parameter. 
[0053] At step 225, the PCRF 208 may transmit a CCA 
(Credit Control Answer) message to the PGW 206. At this 
time, because of failing to receive the QoS request from the 
PGW 206, the PCRF 208 may not insert QoS information 
authorized by the PCRF 208 when sending a response 
message (e.g., the CCA message). 
[0054] Therefore, at step 230, the PGW 206 may have a 
problem that there is no QoS information to be applied to the 
generation of a PDN connection. 
[0055] In order to solve this problem, one embodiment of 
the present disclosure proposes that the non-3GPP RAN 
receives subscription information about UE from the AAA 
server and then delivers the default QoS information, among 
the subscription information, to the PGW through the ePDG. 
The ePDG may use the PBU message so as to deliver the 
default QoS, received from the non-3GPP RAN, to the 
PGW. 
[0056] FIG. 3 is a diagram illustrating a connection estab­
lishment method according to an embodiment of the present 
disclosure. 
[0057] Referring to FIG. 3, this embodiment may indicate 
a procedure of exchanging signals between a RAN 302, an 
ePDG 304, a PGW 306, a PCRF 308, and a HSS/AAA 310. 
[0058] In this embodiment, when UE accesses the EPC via 
the non-3GPP network, the UE may undergo an authenti­
cation procedure. 
[0059] At step 315, authentication information about the 
UE is delivered from the HSS/AAA 310 to the non-3GPP 
access network (the RAN 302 in this embodiment). Depend­
ing on an embodiment, in this process, the HSS/AAA 310 
may deliver default QoS information about the UE to the 
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non-3GPP access network. In an embodiment, the received 
default QoS information about the UE may be determined 
on the basis of subscription information. 
[0060] At step 320, the non-3GPP access network 302 that 
receives the authentication information containing the 
default QoS information about the UE may deliver a mes­
sage requested by the UE to the ePDG 304 with the received 
default QoS information. 
[0061] At step 325, the ePDG 304 may send a PBU (Proxy 
Binding Update) message to the PGW 306. In an embodi­
ment, the PBU message may contain at least one of the 
default QoS of the UE received from the non-3GPP access 
network, an ID (NAI (Network Access Identifier)) of the 
UE, and an APN (Access Point Name) through which the 
UE will receive a service. 
[0062] In this case, since the PGW 306 receives the default 
EPS bearer QoS information about the UE through the PBU 
message received from the ePDG 304, the PGW 306 may 
generate a default EPS bearer about the UE by using the 
received information. 
[0063] In an embodiment, if a dynamic PCC (Policy and 
Charging Control) through the PCRF 308 is used, the PGW 
306 may transmit a request message (e.g., CCR (Credit 
Control Request)) to the PCRF 308 at step 330 with the 
previously received QoS parameter. 
[0064] At step 335, the PCRF 308 that receives the QoS 
request from the PGW 308 may transmit, to the PGW 306, 
a response message (e.g., CCA (Credit Control Answer)) 
that contains QoS information authorized by the PCRF 308. 
[0065] Therefore, at step 340, the PGW 306 may use the 
QoS information authorized by the PCRF 308 so as to 
generate a PDN connection or an EPS bearer. Namely, the 
PGW 306 generates an EPS bearer context by using the QoS 
information ( default bearer QoS including APN-AMBR and 
QCI) contained in the response message (CCA) received 
from the PCRF 308. Even though any QoS information is 
further received from other network entity ( e.g., the HSS/ 
AAA310) in a subsequent procedure, the PGW 306 still uses 
the QoS information received from the PCRF 308 without 
using the further received QoS information. Specifically, the 
PGW 306 uses the default QoS information received from 
the HSS/ AAA 310 when failing to receive such information 
from the PCRF 308. 
[0066] FIG. 4 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 
[0067] Referring to FIG. 4, signals may be transmitted or 
received between a RAN 402, an ePDG 404, a PGW 406, 
and the PCRF 408. 
[0068] Specifically, this embodiment proposes a method in 
which, if the PGW 407 fails to deliver the default EPS bearer 
QoS to the PCRF 408, the PCRF 408 delivers the default 
EPS bearer QoS, stored therein, as the authorized QoS for 
UE to the PGW 408. 
[0069] In case of having to register at the EPC through the 
non-3GPP network or generate a PDN connection in 
response to a request of the UE, this request may be 
delivered to the ePDG 404 through the non-3 GPP RAN 402 
at step 410. 
[0070] At step 415, the ePDG 404 may send a PBU (Proxy 
Binding Update) message to the PGW 406. In an embodi­
ment, the PBU message may contain at least one ofID (NAI 
(Network Access Identifier)) of the UE and anAPN (Access 
Point Name) through which the UE will receive a service. 
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[0071] In this case, since the PGW 406 fails to receive the 
default EPS bearer QoS information about the UE through 
the PBU message received from the ePDG 404, the PGW 
406 has no QoS parameter to be used when the requested 
PDN connection is generated. 
[0072] Therefore, at step 420, the PGW 406 may transmit 
a request message (e.g., CCR (Credit Control Request)) 
containing no QoS parameter to the PCRF 408. In an 
embodiment, this request message may contain ID of the 
UE. 
[0073] At step 425, if the message received from the PGW 
406 contains no default EPS bearer QoS, the PCRF 408 may 
provide the default bearer QoS information, stored therein, 
as authorized QoS information. 
[0074] At step 430, the PCRF 408 may transmit a response 
message ( e.g., CCC (Credit Control Answer)) containing the 
default bearer QoS information to the PGW 406. 
[0075] Specifically, the PCRF 408 may transmit, to the 
PGW 406, the response message having the default bearer 
QoS information stored therein as authorized QoS informa­
tion. 
[0076] Therefore, at step 435, the PGW 406 may use the 
QoS information offered by the PCRF 408 so as to generate 
a PDN connection or an EPS bearer. 
[0077] Namely, the PGW 406 generates an EPS bearer 
context by using the QoS information ( default bearer QoS 
including APN-AMBR and QCI) contained in the response 
message (CCA) received from the PCRF 408. Even though 
any QoS information is further received from other network 
entity (e.g., the HSS/AAA) in a subsequent procedure, the 
PGW 406 still uses the QoS information received from the 
PCRF 408 without using the further received QoS informa­
tion. Specifically, the PGW 406 uses the default QoS infor­
mation received from the HSS/ AAA when failing to receive 
such information from the PCRF 408. 
[0078] FIG. 5 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 
[0079] Referring to FIG. 5, signals may be transmitted or 
received between a RAN 502, an ePDG 504, a PGW 506, 
and the PCRF 508. 
[0080] Specifically, in this embodiment, if the PGW 506 
fails to receive any default EPS bearer QoS, the PGW 506 
generate an arbitrary bearer QoS and delivers it to the PCRF 
508. This allows the PGW 506 to receive available QoS 
information from the PCRF 508 in case the PCRF 508 is set 
to provide an authorized EPS bearer QoS only when the 
default EPS bearer QoS is received from the PGW 506. 
[0081] In case of having to register at the EPC through the 
non-3GPP network or generate a PDN connection in 
response to a request of UE, this request may be delivered 
to the ePDG 504 through the non-3 GPP RAN 502 at step 
510. 
[0082] At step 515, the ePDG 504 may transmit a PBU 
(Proxy Binding Update) message to the PGW 506. In an 
embodiment, the PBU message may contain at least one of 
ID (NAI (Network Access Identifier)) of the UE and anAPN 
(Access Point Name) through which the UE will receive a 
service. 
[0083] In this case, since the PGW 506 fails to receive the 
default EPS bearer QoS information about the UE through 
the PBU message received from the ePDG 504, the PGW 
506 has no QoS parameter to be used when the requested 
PDN connection is generated. 
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[0084] At step 520, the PGW 506 may transmit, to the 
PCRF 508, a message containing arbitrary EPS bearer QoS 
information created thereby. Specifically, in an embodiment, 
if a network is implemented such that the PCRF 508 returns 
authorized QoS information to the PGW 506 only when the 
PGW 506 requests the PCRF 508 to authorize the EPS 
bearer QoS (namely, in case the PGW delivers the default 
EPS bearer QoS to the PCRF), the PGW 506 may insert 
predetermined EPS bearer QoS information or arbitrarily 
generated EPS bearer QoS information in a message to be 
sent to the PCRF 508 so as to receive QoS information from 
the PCRF 508. Since this is not the EPS bearer QoS 
contained in subscription information about UE, this may be 
regarded as a dummy EPS bearer QoS. Namely, the PGW 
506 may transmit, to the PCRF 508, a request message ( e.g., 
CCR (Credit Control Request)) containing the dummy EPS 
bearer QoS. Also, in an embodiment, this request message 
may contain ID of the UE. 

[0085] At step 525, the PCRF 508 may check the received 
EPS bearer QoS information and, if necessary, selectively 
modify the received EPS bearer QoS information. In an 
embodiment, the modified EPS bearer QoS information may 
be QoS information authorized by the PCRF 508. 

[0086] At step 530, the PCRF 508 may transmit, to the 
PGW 506, a response message containing the authorized 
QoS information. Specifically, since the message received 
from the PGW 506 contains the default EPS bearer QoS 
(namely, the dummy EPS bearer QoS in this case), the PCRF 
508 may transmit, to the PGW 506, the response message 
(e.g., CCA (Credit Control Answer)) containing the QoS 
information authorized by the PCRF 508. 

[0087] Therefore, at step 535, the PGW 506 may use the 
QoS information offered by the PCRF 508 so as to generate 
a PDN connection or an EPS bearer. 
[0088] Namely, the PGW 506 generates an EPS bearer 
context by using the QoS information ( default bearer QoS 
including APN-AMBR and QCI) contained in the response 
message (CCA) received from the PCRF 508. Even though 
any QoS information is further received from other network 
entity (e.g., the HSS/AAA) in a subsequent procedure, the 
PGW 506 still uses the QoS information received from the 
PCRF 508 without using the further received QoS informa­
tion. Specifically, the PGW 506 uses the default QoS infor­
mation received from the HSS/ AAA when failing to receive 
such information from the PCRF 508. 

[0089] FIG. 6 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 

[0090] Referring to FIG. 6, signals may be transmitted or 
received between a RAN 602, an ePDG 604, a PGW 606, a 
PCRF 608, and a HSS/AAA 610. 

[0091] Specifically, this embodiment proposes a method in 
which, if any default EPS bearer is not contained in the PUB 
message received from the ePDG 604, the PGW 606 
exchanges a message with the AAA/HSS 610 before a 
message exchange with the PCRF 606 and thereby receives 
the default EPS bearer information through the AAA/HSS 
610. Namely, by receiving the default EPS bearer through 
the AAA/HSS 610 and then delivering it to the PCRF 608, 
the PGW 606 may receive an authorized EPS bearer QoS 
from the PCRF 608. 

[0092] In case of having to register at the EPC through the 
non-3GPP network or generate a PDN connection in 
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response to a request of UE, this request may be delivered 
to the ePDG 604 through the non-3 GPP RAN 502 at step 
615. 

[0093] At step 620, the ePDG 604 may transmit a PBU 
(Proxy Binding Update) message to the PGW 606. In an 
embodiment, the PBU message may contain at least one of 
ID (NAI (Network Access Identifier)) of the UE and anAPN 
(Access Point Name) through which the UE will receive a 
service. 
[0094] In this case, since the PGW 606 fails to receive the 
default EPS bearer QoS information about the UE through 
the PBU message received from the ePDG 604, the PGW 
606 has no QoS parameter to be used when the requested 
PDN connection is generated. 
[0095] If the PGW 606 has no default EPS bearer QoS 
about the UE, the PGW 606 may interwork with the HSS/ 
AAA 610 at step 630 before interworking (i.e., a message 
exchange) with the PCRF 608. 

[0096] For such interworking, the PGW 606 may transmit 
a message to the HSS/AAA 610. Specifically, in order to 
register an address of the PGW 606 for the UE in preparation 
for a handover between the non-3GPP network and the 
3GPP network, the PGW 606 may perform an update PGW 
address procedure with the HSS/AAA 610. The update PGW 
address procedure is started by the PGW 606 sends an 
authorization request message to the HSS/AAA 610. This 
message may contain at least one of an identifier of UE, an 
address of PGW, an APN regarding UE, and a PLMN 
identifier registered for UE. Although the authorization 
request message is described as an example of a transmitting 
message in an embodiment, such information may be deliv­
ered through other message. 

[0097] At step 635, the HSS/AAA 610 may transmit a 
response message, for example, an authorization answer 
message, to the PGW 606. This response message may 
contain the default EPS bearer QoS regarding UE. This 
default EPS bearer QoS may be included in the APN and 
PGW Data IE (Information Element). In an embodiment, in 
order to induce the HSS/AAA 610 to transmit the default 
EPS bearer QoS subscribed for the UE to the PGW 606, the 
request message, e.g., an authorization request message, 
transmitted to the HSS/AAA 610 by the PGW 606 in the 
update PGW address procedure may contain explicit infor­
mation indicating a request for receiving the default EPS 
bearer QoS. 

[0098] At step 640, the PGW 606 that receives the default 
EPS bearer QoS from the HSS/AAA 610 may generate a 
PDN connection (or an EPS bearer therefor) by using this. 

[0099] At step 645, the PGW 606 may transmit a request 
message (e.g., CCR (Credit Control Request)) to the PCRF 
608 by inserting the default EPS bearer QoS, based on 
information received from the HSS/ AAA 610, in the request 
message. Also, in an embodiment, this request message may 
contain ID of the UE. 

[0100] At step 650, since the default EPS bearer QoS is 
contained in the message received from the PGW 606, the 
PCRF 608 transmits, to the PGW 606, a response message 
(e.g., CCA (Credit Control Answer)) that contains QoS 
information authorized by the PCRF. 

[0101] Therefore, at step 655, the PGW 606 may use the 
authorized default EPS bearer QoS information received 
from the PCRF 608 so as to generate a PDN connection or 
an EPS bearer. 
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[0102] Namely, the PGW 606 generates an EPS bearer 
context by using the QoS information ( default bearer QoS 
including APN-AMBR and QCI) contained in the response 
message (CCA) received from the PCRF 608. Even though 
any QoS information is further received from other network 
entity (e.g., the HSS/AAA 610) in a subsequent procedure, 
the PGW 606 still uses information received from the PCRF 
310 without using the further received QoS information. 
Specifically, the PGW 306 uses the default QoS information 
received from the HSS/AAA 310 only when failing to 
receive such information from the PCRF 308. 
[0103] Meanwhile, if HSS and AAA are formed of sepa­
rate entities in connection with the HSS/AAA 610 in the 
above-discussed embodiment, the HSS and the AAA may 
exchange subscription information (including default EPS 
bearer QoS) about UE with each other. For example, if 
subscription information about the UE is stored in the HSS, 
and if the PGW 606 is connected with the AAA, the AAA 
may deliver information to the HSS on the basis of a request 
received from the PGW 606 or deliver information received 
from the HSS to the PGW 606. 
[0104] Meanwhile, in the above embodiment, after noti­
fying the update PGW address through the step 630 and then 
receiving the default EPS bearer QoS through the step 635, 
the PGW 606 may fail to perform a requested operation (i.e., 
generate a PDN connection or generate a default EPS 
bearer) for a certain reason. A representative situation is case 
of failing to receive authorization even though delivering the 
default EPS bearer QoS, received from the HSS/AAA 610, 
to the PCRF 608, or case of a shortage of resources in the 
PGW 606. In this case, since an address of the PGW 606 
stored in the HS S/AAA 610 through the step 630 is not 
available any more, the PGW 606 may perform again a 
procedure of notifying this, e.g., an update PGW address 
procedure, with the HSS/AAA 610. In this procedure, the 
PGW 606 may send, to the HSS/AAA 610, a session 
termination request with a diameter session ID determined 
through at least one of steps 630 and 635 and then receive 
a session termination answer as a response thereof. 
[0105] FIG. 7 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 
[0106] Referring to FIG. 7, signals may be transmitted and 
received between a RAN 702, an ePDG 704, a PGW 706, a 
PCRF 708, and a HSS/AAA 710. 
[0107] Specifically, in this embodiment, the PGW 706 
may perform additional operation for obtaining EPS bearer 
QoS information on the basis of at least one of information 
received from the ePDG 704 and information received from 
the PCRF 608. Specifically, when the default EPS bearer 
QoS is not inserted in a message transmitted to the PCRF 
708, the PGW 706 does not know in advance whether the 
PCRF 708 is set to or not to insert QoS information in a 
response message. In case the PCRF 708 provides the 
authorized EPS bearer QoS to the PGW 706 (similar to the 
above embodiment of FIG. 6) even though the PGW 706 
fails to deliver the default EPS bearer QoS to the PCRF 708, 
the PGW 706 may generate an EPS bearer context by using 
received information. 
[0108] If the PGW 706 fails to deliver the default EPS 
bearer QoS to the PCRF 708, and also if the PCRF 708 fails 
to offer the authorized EPS bearer QoS to the PGW, the 
PGW 708 may use the subscribed default EPS bearer QoS 
received from the HSS/AAA 710 by performing an update 
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PGW address procedure to the HSS/AAA 708, and may 
further obtain an authorized QoS by delivering this to the 
PCRF 708. 
[0109] Specifically, in case of having to register at the EPC 
through the non-3GPP network or generate a PDN connec­
tion in response to a request of the UE, this request may be 
delivered to the ePDG 704 through the non-3 GPP RAN 702 
at step 715. 
[0110] At step 720, the ePDG 704 may send a PBU (Proxy 
Binding Update) message to the PGW 706. In an embodi­
ment, the PBU message may contain at least one of ID 
(NAI(Network Access Identifier)) of the UE and an APN 
(Access Point Name) through which the UE will receive a 
service. 
[0111] In this case, since the PGW 706 fails to receive the 
default EPS bearer QoS information about the UE through 
the PBU message received from the ePDG 704, the PGW 
706 has no QoS parameter to be used when the requested 
PDN connection is generated. 
[0112] At step 725, the PGW 706 may transmit a request 
message (e.g., CCR (Credit Control Request)) to the PCRF 
708 without the default EPS bearer QoS. 
[0113] At step 730, if the message received from the PGW 
706 does not contain the default EPS bearer QoS, the PCRF 
708 may transmit the response message (e.g., CCA (Credit 
Control Answer)) containing QoS information authorized by 
the PGW 708 as discussed in the above FIG. 4 embodiment. 
In this case, the PGW 706 may generate a PDN connection 
or an EPS bearer by using the received QoS information. In 
this FIG. 7 embodiment, the PCRF 708 may transmit the 
CCA message containing no QoS information to the PGW 
706. 
[0114] If the PCRF 708 fails to offer the QoS information, 
the PGW 706 may receive the default EPS bearer QoS while 
interworking with the HSS/AAA 710. 
[0115] At step 740, in order to register a PGW address for 
the UE in preparation for a handover between the non-3GPP 
network and the 3GPP network, the PGW 706 may perform 
an update PGW address procedure with the HSS/AAA 710. 
The PGW 706 may transmit an authorization request mes­
sage to the HSS/AAA 710 so as to start this procedure, and 
this message may contain at least one of an identifier of the 
UE, an address of the PGW, anAPN regarding the UE, and 
a PLMN identifier registered for the UE. 
[0116] At step 745, the HSS/AAA 710 receiving this 
sends, to the PGW 706, a response message, e.g., an 
authorization answer message, which contains the default 
EPS bearer QoS for the UE. The default EPS bearer QoS 
may be included in the APN and the PGW data IE (Infor­
mation Element). 
[0117] Like this, in order to induce the HS S/AAA 710 to 
transmit the default EPS bearer QoS subscribed for the UE 
to the PGW 706, the request message, e.g., an authorization 
request message, transmitted to the HSS/AAA 710 by the 
PGW 706 for initiating the update PGW address procedure 
may contain explicit information indicating a request for 
receiving the default EPS bearer QoS. Thereafter, at step 
750, the PGW 706 that receives the default EPS bearer QoS 
from the HSS/AAA 710 may generate a PDN connection by 
using this. 
[0118] In case the authorization for QoS of the PCRF 708 
is needed, the PGW 706 may transmit, to the PCRF 708 at 
step 755, the request message (e.g., CCR (Credit Control 
Request)) containing the default EPS bearer QoS determined 
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on the basis of information received from the HSS/AAA 
710. Also, in an embodiment, the request message may 
contain an ID of the UE. 

[0119] At step 760, since the default EPS bearer QoS is 
contained in the message received from the PGW 706, the 
PCRF 708 transmits, to the PGW 706, a response message 
(e.g., CCA (Credit Control Answer)) that contains QoS 
information authorized by the PCRF 708. 
[0120] Therefore, at subsequent step, the PGW 706 may 
use the authorized default EPS bearer QoS information 
received from the PCRF 708 so as to generate a PDN 
connection or an EPS bearer. 
[0121] Namely, the PGW 706 generates an EPS bearer 
context by using the QoS information ( default bearer QoS 
including APN-AMBR and QCI) contained in the response 
message (CCA) received from the PCRF 708. Even though 
any QoS information is further received from other network 
entity (e.g., the HSS/AAA 710) in a subsequent procedure, 
the PGW 706 still uses information received from the PCRF 
708 without using the further received QoS information. 
Specifically, the PGW 706 uses the default QoS information 
received from the HSS/AAA 710 only when failing to 
receive such information from the PCRF 706. 
[0122] Meanwhile, in the above embodiment, after noti­
fying the update PGW address through the step 740 and then 
receiving the default EPS bearer QoS through the step 745, 
the PGW 706 may fail to perform a requested operation (i.e., 
generate a PDN connection or generate a default EPS 
bearer) for a certain reason. A representative situation is case 
of failing to receive authorization even though delivering the 
default EPS bearer QoS, received from the HSS/AAA 710, 
to the PCRF 708, or case of a shortage of resources in the 
PGW 706. In this case, since an address of the PGW 706 
stored in the HSS/AAA 710 through the step 740 is not 
available any more, the PGW 706 may perform again a 
procedure of notifying this, e.g., an update PGW address 
procedure, with the HSS/AAA 710. In this procedure, the 
PGW 706 may send, to the HSS/AAA 710, a session 
termination request with a diameter session ID determined 
through at least one of steps 730 and 735 and then receive 
a session termination answer as a response thereof. 

[0123] Meanwhile, if HSS and AAA are formed of sepa­
rate entities in connection with the HSS/AAA 610 in the 
above-discussed embodiment, the HSS and the AAA may 
exchange subscription information (including default EPS 
bearer QoS) about UE with each other. For example, if 
subscription information about the UE is stored in the HSS, 
and if the PGW 706 is connected with the AAA, the AAA 
may deliver information to the HSS on the basis of a request 
received from the PGW 706 or deliver information received 
from the HSS to the PGW 706. 
[0124] FIG. 8 is a diagram illustrating a connection estab­
lishment method according to another embodiment of the 
present disclosure. 

[0125] Referring to FIG. 8, signals may be transmitted and 
received between a RAN 802, an ePDG 804, a PGW 806, a 
PCRF 808, and a SPR (Subscription Profile Repository) 810. 
[0126] Specifically, this embodiment proposes a method in 
which, if the PGW 806 fails to provide the default EPS 
bearer, the PCRF 808 provides the QoS information for 
generating the EPS bearer to the PGW 806 by using the 
default EPS bearer QoS among the subscription information 
received through the SPR 810. 
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[0127] In case of having to register at the EPC through the 
non-3GPP network or generate a PDN connection in 
response to a request of the UE, this request may be 
delivered to the ePDG 804 through the non-3 GPP RAN 802 
at step 815. 
[0128] At step 820, the ePDG 804 may send a PBU (Proxy 
Binding Update) message to the PGW 806. In an embodi­
ment, the PBU message may contain at least one ofID (NAI 
(Network Access Identifier)) of the UE and anAPN (Access 
Point Name) through which the UE will receive a service. 
[0129] In this case, since the PGW 806 fails to receive the 
default EPS bearer QoS information about the UE through 
the PBU message received from the ePDG 804, the PGW 
806 has no QoS parameter to be used when the requested 
PDN connection is generated. 
[0130] At step 825, the PGW 806 may transmit a request 
message (e.g., CCR (Credit Control Request)) to the PCRF 
808 without the default EPS bearer QoS. Also, in an embodi­
ment, this request message may contain an ID of the UE. 
[0131] At step 830, if the message received from the PGW 
806 does not contain the default EPS bearer QoS, the PCRF 
808 may request information associated with a subscribed 
default EPS bearer from the SPR. 
[0132] At step 835, the PCRF 808 may receive the sub­
scribed default EPS bearer from the SPR 810. 
[0133] At step 840, the PCRF 808 may generate an 
authorized default EPS bearer QoS, based on the received 
subscribed default EPS bearer QoS information, and insert 
it in a response message (e.g., CCA (Credit Control 
Answer)) transmitted to the PGW 806. 
[0134] At step 845, the PGW 806 may generate a PDN 
connection or an EPS bearer by using the received QoS 
information. 
[0135] Namely, the PGW 806 generates an EPS bearer 
context by using the QoS information ( default bearer QoS 
including APN-AMBR and QCI) contained in the response 
message (CCA) received from the PCRF 808. Even though 
any QoS information is further received from other network 
entity (e.g., the HSS/AAA) in a subsequent procedure, the 
PGW 806 still uses information received from the PCRF 808 
without using the further received QoS information. Spe­
cifically, the PGW 806 uses the default QoS information 
received from the HSS/AAA only when failing to receive 
such information from the PCRF 808. 
[0136] Meanwhile, although in this embodiment the PCRF 
808 receives the subscription information for UE or the 
subscribed default EPS bearer QoS from the SPR 810 after 
receiving the message (e.g., CCR) from the PGW 806, the 
PCRF 808 may receive the subscription information for UE 
from the SPR 810 before receiving the message from the 
PGW 806. 
[0137] In the above embodiments, the procedure of 
requesting a connection between the UE and the RAN 
(non-3GPP access network) or a message exchange between 
the RAN and the ePDG are described simply. These proce­
dures may be performed through various methods and to be 
used together with techniques in this embodiment regardless 
of types of the connection method. 
[0138] Meanwhile, it is possible to use a macro ENB and 
a small ENB together in order to divide the load of ENBs or 
increasing the capacity of the entire system. The macro ENB 
may be referred to as a primary ENB or a master ENB, and 
the small ENB may be referred to as a secondary ENB. 
Although the following embodiment is described for case of 
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supporting simultaneously connections of the macro ENB 
and the small ENB, it is possible to use a plurality of macro 
ENBs together. 
[0139] In case a dual connectivity function that supports 
simultaneously the connection of UE through the macro 
ENB and the small ENB, a control message for UE is 
controlled by the macro ENB, and the small ENB may be 
used for transmission of user traffic (user plane data). 
[0140] If the macro ENB transfers one of the EPS bearers 
of the UE to the small ENB, or if a dual connectivity state 
modification such as revising or removing EPS bearer 
context of the small ENB is needed, it is required to 
exchange related information between respective network 
entities. 
[0141] FIG. 9 is a diagram illustrating a method for 
exchanging information between respective network entities 
in case a dual connectivity state modification is needed 
according to an embodiment of the present disclosure. 
[0142] Referring to FIG. 9, a master ENB (MeNB) 902, a 
small ENB (SeNB), an MME (Mobility Management 
Entity) 902, and an SGW (Serving GateWay) 908 may 
transmit and receive signals to and from other entities. 
Specifically, this embodiment describes a case in which at 
least one of EPS bearers is transferred from a macro cell to 
a small cell. 
[0143] At step 910, the MeNB 902 may transmit an X2 
request message to the SeNB 904 so as to transfer an EPS 
bearer to the S3NB 904. Although the X2 request message 
may include a handover request message in an embodiment, 
any other message transmittable between ENBs may be also 
applied. The X2 request message may contain at least one of 
an identifier indicating an operation for the dual connectiv­
ity, an identifier indicating the type of operation ( e.g., at least 
one of an operation of transferring an EPS bearer to the 
SeNB, an operation of modifying the context of an EPS 
bearer set to the SeNB, and an operation of removing the 
EPS bearer set to the SeNB and bringing again the EPS 
bearer to the MeNB), and a bearer context including an ID 
and QoS parameter of a target EPS bearer. 
[0144] Also, depending on an embodiment, the X2 request 
message may contain UE-AMBR that the SeNB 904 has to 
apply for UE. 
[0145] At step 915, the SeNB 904 that receives the X2 
request message determines whether the SeNB can operate 
in response to the request sent by the MeNB 902, and then 
transmits, to the MeNB 902, a response message based on 
the result of determination. 
[0146] In an embodiment, if the request transmitted at the 
step 910 is accepted, the SeNB 904 may perform the dual 
connectivity operation for UE by using parameter contained 
in the request message transmitted by the MeNB 902. 
Additionally, if the requested operation is associated with 
the dual connectivity, the SeNB 904 may not transmit 
directly the request message, for example, a path switch 
request, to the MME 906. 
[ 014 7] In an embodiment, if EPS bearer transference to the 
SeNB 904 is accepted, the MeNB 902 may send an Sl 
request message to the MME 906 at step 920. Although the 
Sl request message may include the path switch request 
message in an embodiment, any other message transmittable 
and receivable between the ENB and the MME 906 may be 
also applied. In an embodiment, through the Sl request 
message, a data transfer path and context of EPS bearer for 
UE may be updated at the MME 906. 
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[0148] In an embodiment, the SI request message may 
contain at least one of an identifier indicating an operation 
for the dual connectivity, an identifier indicating the type of 
operation ( e.g., at least one of an operation of transferring an 
EPS bearer to the SeNB, an operation of modifying the 
context of an EPS bearer set to the SeNB, and an operation 
of removing the EPS bearer set to the SeNB and bringing 
again the EPS bearer to the MeNB), and a bearer context 
including an ID and QoS parameter of a target EPS bearer. 
Depending on an embodiment, the bearer context may be 
selectively contained. Additionally, depending on an 
embodiment, the Sl request message may contain at least 
one of an address or identifier of the SeNB 904 and GTP 
TEID (Tunnel Endpoint ID) to be notified to the SGW 908. 
Also, if the modification of the entire UE-AMBR is needed 
by a connection generation through the SeNB 904, the Sl 
request message may further contain UE-AMBR. 

[0149] At step 925, in connection with the Sl request 
received for the dual connectivity, the MME 906 may meet 
a situation in which performing a NAS procedure is needed 
while performing the requested SI procedure. 

[0150] If the newly occurring or requested NAS procedure 
is not related to a target EPS bearer of a procedure being 
already performed for the dual connectivity, or if processing 
the NAS procedures does not affect the procedure being 
already performed for the dual connectivity, the NAS pro­
cedure may be performed in parallel with the procedure for 
the dual connectivity without postponing the NAS proce­
dures or regarding as a failure. If the NAS procedure 
occurring in a procedure for the dual connectivity is related 
to the target EPS bearer of the procedure for the dual 
connectivity, or if processing the NAS procedure can affect 
the procedure for the dual connectivity, the MME 906 may 
perform the NAS procedure after the procedure for the dual 
connectivity or alternatively may pause the NAS procedure 
or regard as a failure and then, after finishing the NAS 
procedure, start again the procedure for the dual connectiv­
ity. If the user plane path of EPS bearer should be modified 
in an embodiment, the MME 906 may transmit a GTP-C 
request message to the SGW 908 at step 930. Although the 
GTP-C request message may include a modify bearer 
request message in an embodiment, any other message 
transmittable and receivable between the MME 906 and the 
SGW 908 may be also applied. 

[0151] At step 935, the SGW 908 transmits a response 
message for the message received at the step 930. 

[0152] At step 940, the MME 906 may transmit a response 
message for the Sl request previously received from the 
MeNB 902. In an embodiment, the Sl response message 
may include a path switch request ack message, and any 
other message transmittable and receivable between the 
ENB and the MME 906 may be also applied. The Sl 
response message may contain at least one of an identifier 
indicating an operation for the dual connectivity, an identi­
fier indicating the type of operation, and a bearer context 
having an ID and QoS parameter of the target EPS bearer. 
Depending on an embodiment, the Sl response message 
may selectively contain the bearer context information. 
Also, the Sl message may contain information associated 
with UE-AMBR authorized by the MME 906. In an embodi­
ment, if the UE-AMBR authorized by the MME 906 is 
different from a value exchanged between the MeNB 902 
and the SeNB 904, the MeNB 902 may perform again a 
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procedure of delivering again information associated with 
modified UE-AMBR to the SeNB 904. 
[0153] Meanwhile, if the MeNB 902 is requested to per­
form a procedure related to the NAS ( e.g., dedicated bearer 
establishment/modification/release, location reporting con­
trol, or NAS message transmission, etc.) from the MME 906 
while performing the procedure related to the dual connec­
tivity, the MeNB 902 may determine whether an EPS bearer 
being a target of the requested NAS-related procedure or 
being affected is identical with an EPS bearer being a target 
of the dual connectivity procedure. If identical, the MeNB 
902 may notify that the NAS-related procedure received 
from the MME 906 may not be performed, together with the 
dual connectivity operation or a cause for notifying the 
transference ofEPS bearer to the small ENB. The MME 906 
that receives this should try again the same NAS procedure 
after a procedure due to the dual connectivity is completed 
or fails. If not identical, the ENB may process the request of 
the MME 906 together with the dual connectivity operation. 

[0154] Meanwhile, in an embodiment, if a handover (HO) 
occurs while the UE has connections with both the MeNB 
and the SeNB, data buffered for the UE in the MeNB may 
be delivered to a new handover MeNB and data buffered in 
the SeNB may be lost. Thus, in this case, there is a need to 
transfer data buffered in the SeNB to a new ENB at the 
occurrence of HO and then deliver it to the UE. Alterna­
tively, if data buffered in the SeNB is lost during HO 
procedure, there is a need to prevent wrong charging by 
removing related charging information. 

[0155] FIG. 10 is a diagram illustrating a procedure of 
signal transmission and reception between ENBs in a han­
dover according to an embodiment of the present disclosure. 
Specifically, this shows an operation of releasing resources, 
i.e., EPS bearer, allocated to the SeNB by the MeNB for HO 
or any other reason. 

[0156] Referring to FIG. 10, the MeBN 1002 and the 
SeNB 1004 may transmit and receive signals. 

[0157] At step 1010, in case of having to release an EPS 
bearer for UE in the SeNB 1004, the MeNB 1002 may 
transmit an X2 request message to the SeNB 1004. Although 
the X2 request message may include a resource release 
request in an embodiment, any other message transmittable 
between ENBs may be also applied. In an embodiment, the 
X2 request message may contain at least one of a context 
including an identifier of a release target EPS bearer, an 
identifier requesting data forwarding, and an address for data 
transmission and reception. 

[0158] At step 1015, the SeNB 1004 that receives the X2 
request message may transmit an X2 response message to 
the MeNB 1002. The X2 response message may include a 
resource release response message in an embodiment, and 
any other message transmittable and receivable between 
ENBs may be also applied. In an embodiment, the X2 
response message may contain at least one of an identifier 
indicating the availability of data forwarding, a context 
including an identifier of a target EPS bearer and an SN 
(Sequence Number) status, and an address for transmission. 
The identifier indicating the availability of data forwarding 
may be selectively contained only when the data forwarding 
is available. 

[0159] At step 1020, the SeNB 1004 may transmit buff­
ered data toward an address received from the MeNB 1002. 
In an embodiment, if the transmission of the final buffered 
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data from the SeNB 1004 to the MeNB 1002 is completed, 
the SeNB 1004 may transmit an end marker to the MeNB 
1002. 
[0160] FIG. 11 is a diagram illustrating a procedure of 
signal transmission and reception between ENBs in a han­
dover according to another embodiment of the present 
disclosure. 
[0161] Referring FIG. 11, signals may be transmitted and 
received between a source MeNB 1102, a SeNB 1104, and 
a target MeNB 1106 on the assumption that HO is carried 
out from the source MeNB 1102 to the target MeNB 1106 
while the source MeNB 1102 and the SeNB 1104 perform 
the dual connectivity with UE. Specifically, in this embodi­
ment, if data forwarding occurs due to HO, and if the SeNB 
1104 has a connection X2 with the target MeNB 1106 to be 
handed over, the SeNB 104 may deliver directly its own 
buffered data to the target MeNB 1106. 
[0162] At step 1110, in case of having to release an EPS 
bearer for UE in the SeNB 1106, the source MeNB 1102 may 
transmit an X2 request message to the SeNB 1104. In an 
embodiment, the X2 request message may include a 
resource release request message, and any other message 
transmittable and receivable between ENBs may be also 
applied. The X2 message may contain at least one of a 
context including an identifier of a target EPS bearer, an 
identifier requesting data forwarding, and an identifier and 
address ofa new MeNB (1106 in this embodiment) for data 
transmission and reception. 
[0163] At step 1115, the SeNB 1104 that receives the X2 
request message may determine, based on information con­
tained in the received X2 message ( e.g., an identifier and 
address of the target MeNB 1106), whether data forwarding 
to the target MeNB 1106 is possible. Then the SeNB 1104 
may transmit an X2 response message to the source MeNB 
1102. In an embodiment, the X2 response message may 
include a resource release response message, and any other 
message transmittable and receivable between ENBs may be 
also applied. In an embodiment, if buffered data forwarding 
is possible, the SeNB 1104 may transmit the X2 response 
message containing an identifier indicating the availability 
of data forwarding, a context including an identifier of a 
target EPS bearer and an SN (Sequence Number) status, and 
an address for transmission. 
[0164] At step 1120, the source MeNB 1102 that receives 
the X2 response message may transmit, to the target MeNB 
1106, an X2 message containing at least one of an identifier 
indicating a need of data forwarding, a context including an 
identifier of a target EPS bearer and an SN (Sequence 
Number) status, and an identifier and address of the SeNB 
1104 for transmission. 
[0165] At step 1125, the SeNB 1104 may transmit buffered 
data to the target MeNB 1106, based on an address of the 
target MeNB 1106 received from the source MeNB 1102. If 
the transmission of the final buffered data is completed, the 
SeNB 1104 may transmit an end marker to the target MeNB 
1106. 
[0166] Meanwhile, although the above embodiment 
describes the data forwarding performed through the X2 
connection between the SeNB 1104 and the MeNB 1106, 
this embodiment may be similarly applied to data forward­
ing performed through the SGW instead of the X2 connec­
tion. Specifically, in an embodiment, the SeNB 1104 trans­
mits buffered data to the SGW, which delivers the received 
data to the target MeNB 1102. Thus, the address for data 
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forwarding to be exchanged between the SeNB 1104 and the 
source MeNB 1102 in the above embodiment may be 
changed to an address of the SGW. Additionally, the source 
MeNB 1102 may transmit additional information for iden­
tifying the SGW to the SeNB 1104. 
[0167] Meanwhile, in case the SeNB fails to forward the 
buffered data to other ENB and thereby has to discard the 
data, charging may occur for discarded data. 
[0168] FIG. 12 is a diagram illustrating a signal transmis­
sion and reception procedure for modifying information 
associated with charging which occurs in a handover accord­
ing to an embodiment of the present disclosure. 
[0169] FIG. 12 shows a data transmission and reception 
procedure between a MeNB 1202, a SeNB 1204, a MME 
1206, and a SGW/PGW 1208. Specifically, in case data of 
the SeNB is lost, related information is delivered to a node, 
such as SGW or PGW, for collecting charging data so as to 
solve a charging issue. 
[0170] At step 1210, in case of having to release an EPS 
bearer for UE in the SeNB 1215 is released, the MeNB 1210 
may transmit an X2 request message to the SeNB 1215. In 
an embodiment, the X2 request message includes a resource 
release request message, and any other message transmit­
table and receivable between ENBs may be also applied. 
[0171] If the SeNB 1204 cannot forward buffered data in 
an embodiment, the SeNB 1204 may transmit, to the MeNB 
1202, a delivery report indicating information about a data 
transmission success or failure. The delivery report may 
indicate a transmission success or failure of each data packet 
and contain bitmap-form information corresponding to each 
packet. Also, the delivery report may contain information 
such as the number of discarded packets or the total volume 
size. 
[0172] At step 1220, the MeNB 120 that receives the 
delivery report may deliver a bearer identifier related to the 
received information to the MME 1106. 
[0173] At step 1225, the MME 1206 may deliver the 
information received at the step 1220 up to the SGW and 
PGW 1208 by using a GTP message. 
[0174] At step 1230, a charging data managing node, such 
as the SGW or PGW 1208, which receives data transmission 
status (bitmap indicating transmission success or failure of 
each data packet, the number of discarded packets, the total 
volume, etc.), may modify charging information. 
[0175] At step 1235, the SGW/PGW 1208 may transmit a 
GTP ack message to the MME 1206. At step 1240, the MME 
1206 may transmit an Sl ack message o the MeNB 1202. 
[0176] FIG. 13 is a block diagram illustrating an internal 
structure of user equipment according to an embodiment of 
the present disclosure. 
[0177] Referring to FIG. 13, the UE in an embodiment of 
this disclosure may include a transceiver unit 1310, a 
memory unit 1320, and a control unit 1330. 
[0178] The transceiver unit 1310 may transmit and receive 
a signal to and from a RAN node in an embodiment. This 
signal may include a control signal, data, and the like. 
[0179] The memory unit 1320 may store various programs 
required for the operation of the UE. Particularly, the 
memory unit 1320 according to an embodiment may store 
information associated with a message for access to the core 
network. 
[0180] The control unit 1330 controls a signal flow 
between respective blocks for the operation of the UE. 
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Specifically, the control unit 1330 may control the trans­
ceiver unit 1310 for access to the RAN. 

[0181] FIG. 14 is a block diagram illustrating an internal 
structure of a network entity according to an embodiment of 
the present disclosure. Specifically, the network entity in an 
embodiment may include at least one of a RAN, an ePDG, 
a PGW, a PCRF, an HSS, an AAA, an SPR, a MeNB, a 
SeNB, an MME, and an SGW. 

[0182] Referring to FIG. 22, the network entity in an 
embodiment of this disclosure may include a wired/wireless 
communication unit 1410, a memory unit 1420, and a 
control unit 1430. 
[0183] The wired/wireless communication unit 1410 may 
include at least one of a wireless communication unit for 
performing communication with UE and a wired commu­
nication unit for performing communication with nodes of 
the core network. 

[0184] The memory unit 1420 may store various programs 
required for the operation of the network entity. Also, 
information stored in the memory unit 1420 may include at 
least one of user subscription information and QoS infor­
mation. Also, the memory unit 1420 may store charging 
information for data packet. 

[0185] The control unit 1430 may control a signal flow 
between respective blocks for the operation of the network 
entity. 

[0186] While the present invention has been particularly 
shown and described with reference to an exemplary 
embodiment thereof, it will be understood by those skilled 
in the art that various changes in form and details may be 
made therein without departing from the scope of the 
invention as defined by the appended claims. 

1-20. (canceled) 

21. A method for a packet data network gateway (P-GW) 
in a communication system, the method comprising: 

receiving, from a packet data gateway (PDG), a first 
message related to a terminal; 

transmitting, to a node related to a policy and charging 
rule, a request message based on the first message; 

receiving, from the node, a response message in response 
to the request message; and 

if the response message comprises first information 
related to quality of service (QoS) corresponding to the 
terminal, establishing a connection or a bearer related 
to the terminal based on the first information. 

22. The method of claim 21, further comprising: 

receiving, from a subscriber server, a second message 
including second information related to the QoS cor­
responding to the terminal; and 

establishing, if the response message does not comprise 
the first information, the connection related to the 
terminal based on the second information. 

23. The method of claim 21, wherein the first message 
comprises at least one of information on a network access 
identifier related to the terminal and information on an 
access point name corresponding to the terminal. 

24. The method of claim 21, wherein the first information 
is related to default QoS information. 

25. The method of claim 21, wherein the first information 
comprises information on a QoS class identifier. 
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26. A method for a terminal in a communication system, 
the method comprising: 

transmitting, to a packet data network gateway (P-GW) 
via a packet data gateway (PDG), a first request mes­
sage related to a connection or a bearer associated with 
the terminal; and 

receiving, from the P-GW, a first response message, 
wherein, if a second response message transmitted from a 

node related to a policy and charging rule to the P-GW 
comprises first information related to quality of service 
(QoS) corresponding to the terminal, the connection or 
the bearer is established based on the first information. 

27. The method of claim 26, wherein, if the second 
response message does not comprise the first information, 
the connection or the bearer is established based on second 
information acquired from a subscriber server. 

28. The method of claim 26, wherein a message trans­
mitted from the PDG to the P-GW based on the first request 
message comprises at least one of information on a network 
access identifier related to the terminal and information on 
an access point name corresponding to the terminal. 

29. The method of claim 26, wherein the first information 
is related to default QoS information. 

30. The method of claim 26, wherein the first information 
comprises information on a QoS class identifier. 

31. A packet data network gateway (P-GW) in a commu­
nication system, the P-GW comprising: 

a transceiver for transmitting and receiving signals; and 
at least one processor configured to: 

receive, from a packet data gateway (PDG), a first 
message related to a terminal, 

transmit, to a node related to a policy and charging rule, 
a request message based on the first message, 

receive, from the node, a response message in response 
to the request message, and 

if the response message comprises first information 
related to quality of service (QoS) corresponding to 
the terminal, establish a connection or a bearer 
related to the terminal based on the first information. 

32. The P-GW of claim 31, the at least one processor is 
further configured to: 
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receive, from a subscriber server, a second message 
including second information related to the QoS cor­
responding to the terminal, and 

if the response message does not comprise the first 
information, establish the connection related to the 
terminal based on the second information. 

33. The P-GW of claim 31, wherein the first message 
comprises at least one of information on a network access 
identifier related to the terminal and information on an 
access point name corresponding to the terminal. 

34. The P-GW of claim 31, wherein the first information 
is related to default QoS information. 

35. The P-GW of claim 31, wherein the first information 
comprises information on a QoS class identifier. 

36. A terminal in a communication system, the terminal 
comprising: 

a transceiver for transmitting and receiving signals; and 
at least one processor configured to: 

transmit, to a packet data network gateway (P-GW) via 
a packet data gateway (PDG), a first request message 
related to a connection or a bearer associated with 
the terminal, and 

receive, from the P-GW, a first response message, 
wherein, if a second response message transmitted from a 

node related to a policy and charging rule to the P-GW 
comprises first information related to quality of service 
(QoS) corresponding to the terminal, the connection or 
the bearer is established based on the first information. 

37. The terminal of claim 36, wherein, if the second 
response message does not comprise the first information, 
the connection or the bearer is established based on second 
information acquired from a subscriber server. 

38. The terminal of claim 36, wherein a message trans­
mitted from the PDG to the P-GW based on the first request 
message comprises at least one of information on a network 
access identifier related to the terminal and information on 
an access point name corresponding to the terminal. 

39. The terminal of claim 36, wherein the first information 
is related to default QoS information. 

40. The terminal of claim 36, wherein the first information 
comprises information on a QoS class identifier. 

* * * * * 
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