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(57) ABSTRACT 

A first access network in which a bearer transfer path that 
guarantees a predetermined QoS has been established and a 
second access network in which a transfer path which is 
different from that in the first access network has been estab 
lished are provided, and PCRF 60 transmits to a mobile 
station an uplink traffic Switching request including informa 
tion of a flow of which the access system type is switched, out 
of flows in which a UE 10 performs communication, and 
information of an access system type to be a Switching des 
tination of the flow, and the UE 10, upon receiving the uplink 
traffic switching request, switches a transfer path of the flow 
included in the uplink traffic switching request to that of the 
access system type. This makes it possible to provide a mobile 
communication system or the like in which a transmission 
path of a flow established by a mobile station capable of being 
simultaneously connected to a plurality of radio access net 
works is able to be switched without making alterations to all 
the radio access networks, with initiative taken by a control 
station installed in a core network. 

  



US 2011/031756.0 A1 Dec. 29, 2011 Sheet 1 of 22 Patent Application Publication 

/ 50/-/ 

  



Patent Application Publication Dec. 29, 2011 Sheet 2 of 22 US 2011/031756.0 A1 

AIG 2 10 
OO 

CONTROL 
PORTION 

BEARER 40 
ESTABLISHMENT 

PORTION 

PACKET 150 
WLAN INTERFACE RANSMISSION/RECE 

TION 
PORTION 

STORAGE PORTION 

POLICY 
INFORMATION 

ATG 3 
200 20 

CONTROPORTION 

N TRANSMISSION/RECEPTIO 
N PORTION 

210 250 PACKET 
TRANSMISSION/RECE 

PTION PORTION 

STORAGE PORTION PMIP PROCESSING 
PORTION 

BINDING INFORMATION 

FLOWALLOCATION LIST 

260 

  

  

  

  

  

  

    

  

  



Patent Application Publication Dec. 29, 2011 Sheet 3 of 22 US 2011/031756.0 A1 

AIG 4 

CONTROLPORTION 

310 

BEARER 340 
TRANSMISSIONARECE ESTABLISHMENT 

PTION PORTION PROCESSING PORTION 

330 
PACKET 350 

STORAGE PORTION TRANSMISSION/RECEP 
TION PORTION 

PMIP PROCESSING 360 
PORTION 

AIG 5 
500 50 

CONTROLPORTION 

TRANSMISSION/RECE 
PTION PORTION 

STORAGE PORTION 

PACKET 
TRANSMISSIONARECEP 

TION PORTION 

PMIP PROCESSING 
PORTION 

550 

530 560 

  

    

    

  



Patent Application Publication Dec. 29, 2011 Sheet 4 of 22 US 2011/031756.0 A1 

AIG 6 
600 60 

CONTROLPORTION 

RANSMISSION/RECEPTIC CONGESTION STATE 
NPORTION DETECTING PORTION 

STORAGE PORTION 

FLOW 
MANAGEMENT ST 

670 

630 

632 

AIG 7 
PRIORITY FLOW o:59f| ACCESS SYSTEM TYPE ORDER 

RADIO ACCESS NETWORKA 
FLOW 1 (TFT1) GBR 

128kb/s RADIO ACCESS NETWORKB 

RADIO ACCESS NETWORKA 
FLOW 2 (TFT2) NON-GBR 

RADIO ACCESS NETWORKB 

AIG 3 

UE ADDRESS ACCESS sysTEM TYPE TRASMISSION 
(a) 

RADIO ACCESS NETWORKA PMP UNNEL 1 

UE ADDRESS ACCESS sysTEM TYPE FSMISSION 
RADIO ACCESS NETWORKA PMIPTUNNEL 1 

RADIO ACCESS NETWORK B PMIP TUNNE 2 

(b) 

  

  



Patent Application Publication Dec. 29, 2011 Sheet 5 of 22 US 2011/031756.0 A1 

AIG 9 

UE ADDRESS FLOW ACCESS SYSTEM TYPE 

(a) 

UE ADDRESS FLOW ACCESS SYSTEM TYPE 

FLOW 1 (TFT 1) RADIO ACCESS NETWORK A 
(b) 

HoA FLOW 2 (TFT 2) RADIO ACCESS NETWORK A 

DEFAULT (TFT 0) RADIO ACCESS NETWORKA 

UE ADDRESS FLOW ACCESS SYSTEM TYPE 

(c) FLOW 1 (TFT 1) RADIO ACCESS NETWORK A 

HoA FLOW 2 (TFT 2) RADIO ACCESS NETWORKB 

DEFAULT (TFT O) RADIO ACCESS NETWORK A 

    

  

  

    

    

    

    

  

  

  



Patent Application Publication Dec. 29, 2011 Sheet 6 of 22 US 2011/031756.0 A1 

AIG, f(0 
UE QUALITY OF 

IDENTFER FLOW ACCESS SYSTEM TYPE SERVICE 

DEFAULT (TFTO) RADIO ACCESS NETWORKA NON-GBR 

UE QUALITY OF IDENTIFIER FLOW ACCESS SYSTEM TYPE get 

FLOW 1 (TFT 1) RADIO ACCESS NETWORK A GBR, 128kb/s 

UE FLOW 2 (TFT2) RADIO ACCESS NETWORKA NON-GBR 

RADIO ACCESS NETWORKA NON-GBR 

UE GRUALITY OF 
IDENTIFIER FLOW ACCESS SYSTEM TYPE SERVICE 

FLOW 1 (TFT 1) RADIO ACCESS NETWORKA GBR, 128kb/s 

UE FLOW 2 (TFT 2) RADIO ACCESS NETWORKA NON-GBR 

DEFAULT (FTO) RADIO ACCESS NETWORKA NON-GBR 

- (NO FLOW ALLOCATION) RADIO ACCESS NETWORKB - 

UE GUALITY OF 
IDENFER FLOW ACCESS SYSTEM TYPE SERVICE 

FLOW 1 (TFT 1) RADIO ACCESS NETWORKA GBR, 128kb/s 

UE FLOW 2 (TFT 2) RADIO ACCESS NETWORK B NON-GBR 

DEFAULT (TFT O) RADIO ACCESS NETWORKA NON-GBR 

(a) 

(b) 

DEFAULT (TFT 0) 

(c) 

(d) 

  

  

  

  

  

  

    

  

  

  

  

  



















US 2011/031756.0 A1 Dec. 29, 2011 Sheet 15 of 22 Patent Application Publication 

NOILSEºDNO O LOE_1_E0 , ! 

|--------------|-----* 

Ga???? ?*Z5) NIHO_LIMAS MAOTH CINO OES 
? TEINN?ll d'IWd 

| 

·Z MOTI- JO ONISSBOO?jd NOILWOOTTW CJNÝ ^ <----------------4------------|-------------|--------- `--|----------------------------------|---------------------|----*----------------|------------|-------|------|---------+----1--- 
(\/ XHOM LEN SSE OOV OIOVH ‘Z LHL) 

(Z09||S) LSETTÖEH ONIHO LIMS MOT-olaeval ?ignanopas 

| (1) E HITCIE OOHd 

Z TIENNT. IL CHIWc| 

  

  

  

  

  

  

  

  

  



LSIT 

80L IS(901 IS) ESNOdSBH ONIHO LIMS MOTH 

--------- - - - - - - - - - - - - - - - - - - - -----|!bnnnnawa (~”ÖöËVÄ? Š?N?iÑÑöö?Wöºi-jº”----> 

XHNITNMOCI HOLINAS 

(Z01||S) ESNOdSEH ?NICINIG BL\/Old?m 

Dec. 29, 2011 Sheet 16 of 22 

| 

< \/ XINJONALEN SSE OOV OIOV/H ‘Z L-|LX (OOLIS) LSETTOEH ONIQNIE B.LV/Old?n 

`----------|-------------------1-------------(!) ERHT CIBOO Hd ONIHO LIMS OH-(\/?HL XINITNMOCI CINO OES |-------|- - - - - - - - - - - - - - - - - - - - - - • || | | | 

02 50/-/ 

Patent Application Publication 

O 

  

  

  

  

  











US 2011/031756.0 A1 Patent Application Publication 

I 
D 

  

  

  





US 2011/0317560 A1 

MOBILE COMMUNICATION SYSTEM, QOS 
CONTROL STATION AND MOBILE STATION 

TECHNICAL FIELD 

0001. The present invention relates to a mobile communi 
cation system or the like provided with a first access network 
in which a bearer transfer path that guarantees a predeter 
mined QoS has been established and a second access network 
in which a transfer path which is different from that in the first 
access network has been established, including a control sta 
tion, a mobile station in which a path is set to perform a 
plurality of flows of communication with the control station 
via a transfer path designated by an access system type, and a 
QoS control station which controls the QoS. 

BACKGROUND ART 

0002. In the 3GPP, a standardization organization of com 
munication standards, EPS is specified as a next generation 
mobile communication system (for example, see non-patent 
document 1). The EPS is composed of EPC (Evolved Packet 
Core) serving as a core network and a plurality of radio access 
networks which are connected to the EPC. Further, specific 
examples of the radio access networks are assumed to include 
not only radio access networks specified by the 3GPP (here 
inafter referred to as a "3GPP access network”) such as E-UT 
RAN (Evolved-Universal Terrestrial Radio Access Network) 
and UTRAN (Universal Terrestrial Radio Access Network), 
but also radio access networks which are not specified by the 
3GPP (hereinafter referred to as a “Non-3GPP access net 
work') such as WiMAX and wireless LAN (for example, 
IEEE 802.11, etc.). 
0003. Additionally, a UE (User Equipment: mobile sta 
tion) capable of being connected to these plurality of radio 
access networks is able to perform handover between radio 
access networks while maintaining communication session 
with the other communication end in accordance with a pro 
cedure specified in non-patent document 2, for example. 
0004 Further, non-patent document 3 discloses a new 
usage scenario that an individual radio access network has 
different characteristics in the aspects of maximum through 
put, a cell radius or the like based on a radio access technology 
to be used, therefore, in view of the different characteristics, 
in an environment where a plurality of radio access networks 
are able to be used simultaneously, a radio access network for 
transmitting, for each application or the other communication 
end, communication data thereof (hereinafter referred to as a 
flow) is switched. 
0005 Specifically, in a flow unit, a quality of service to be 
required (real time communication, non-real time communi 
cation, a required band or the like) and a priority order of a 
radio access network to be used are set (hereinafter referred to 
as a policy), and when a higher priority radio access network 
has become available, a radio access network to be used is 
changed in a flow unit. 
0006 For example, a case or the like is shown in which, 
when a UE having a function of connecting to the E-UTRAN 
and the wireless LAN establishes two flows of VoIP (Voice 
over Internet Protocol) traffic and file download in an E-UT 
RAN area, and then moves into a wireless LAN area while 
being in the E-UTRAN area, in accordance with a policy 
which has been set, as to the VoIP traffic for which real time 
characteristics are required in terms of delay, fluctuation or 
the like, communication is continued via the E-UTRAN, and 
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as to the file download for which real time characteristics are 
not required, switching is performed to the wireless LAN 
with which higher throughput is expected. 

PRIOR ART DOCUMENTS 

Non-Patent Document 

0007. Non-Patent Document 1: 3GPP TS23.401 General 
Packet Radio Service (GPRS) enhancements for Evolved 
Universal Terrestrial Radio Access Network (E-UTRAN) 
aCCCSS 

0008. Non-Patent Document 2:3GPP TS23.402 Architec 
ture enhancements for Non-3GPP accesses 

0009. Non-Patent Document 3: 3GPP contribution 
S2-088124 Multi access PDN connectivity and IP flow 
mobility 

SUMMARY OF THE INVENTION 

Problems to be Solved by the Invention 
0010. In this handover in a flow unit, since the UE is able 
to use a radio access network separately for each flow, there is 
an advantage that it becomes unnecessary to accommodate all 
the traffic only by a single radio access network, enabling to 
process more user traffic effectively from the viewpoint of a 
mobile communication system provider. 
0011 For example, in a radio access technology of a cel 
lular system represented by an E-UTRA, although there is an 
advantage that a cell radius is larger than that of a wireless 
LAN, an allocated frequency band needs to be shared by a 
number of users and there is limitation with respect to a 
maximum communication rate. Whereas the wireless LAN 
has a small coverage area, but because thereof, it is possible to 
occupy the frequency band with Smaller number of users, and 
a user is able to freely install a base station of the wireless 
LAN in a house, an office or the like. 
0012. Accordingly, when the UE is able to be simulta 
neously connected to both radio access networks of the E-UT 
RAN and the wireless LAN, among a plurality offlows estab 
lished via the E-UTRAN according to a policy set in the UE, 
by switching a specified flow to be via the wireless LAN on 
condition that a quality of service requested by the flow is 
maintained, it is possible to allocate a radio resource of the 
released E-UTRAN to the other UE which is connectable 
only to the E-UTRAN on a priority basis. Additionally, when 
traffic on the E-UTRAN becomes congested, it may be con 
sidered that a part of flows is transferred to be via the wireless 
LAN, or on the contrary, when traffic on the wireless LAN 
becomes congested, a part of flows is transferred to be via the 
E-UTRAN. 
0013 However, non-patent document 3 does not show a 
technical solution for realizing a handover in a flow unit in 
EPS as described above. Additionally, specific means for 
realizing that is required to be realized by minimum function 
enhancement with respect to EPS provided in non-patent 
document 1 and non-patent document 2 in view of Smooth 
introduction to a conventional system. 
0014 Further, in such the handover in the flow unit, it is 
necessary to judge a most appropriate allocation method after 
understanding what resource distribution and a congestion 
state in an entire system are like, and means for realizing that 
is initiated by an apparatus in a network at the discretion of a 
mobile communication system provider capable of inten 
sively managing the above-described information, and a 
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method is required to be able to accommodate more traffic in 
an entire mobile communication system by attempting flow 
distribution between a plurality of access networks while 
keeping a quality of service desired by a user. 
0015. Additionally, the EPC is configured so as to be able 
to accommodate a plurality of radio access systems, and it is 
considered to accommodate not only a presently assumed 
radio access network such as the E-UTRAN and the wireless 
LAN, but also even a radio access network composed of a 
radio access technology which will be newly developed in the 
future. Accordingly, a handover procedure in a flow unit 
initiated by a network as a problem is desirably an easily 
applicable method, instead of Such a method that requires 
individual alteration to a new radio access network. 
0016. The present invention has been made in view of such 
a circumstance, and an object thereof is to provide a mobile 
communication system or the like in which a transmission 
path of a flow established by a mobile station capable of being 
simultaneously connected to a plurality of radio access net 
works is able to be switched without making alterations to all 
the radio access networks, initiated by a control station 
installed in a core network. 

Means for Solving the Problems 
0017. In view of the above-described problem, a mobile 
communication system of the present invention is provided 
with a first access network in which a bearer transfer path that 
guarantees a predetermined QoS has been established and a 
second access network in which a transfer path which is 
different from that in the first access network has been estab 
lished, including a control station; a mobile station in which a 
path is set to perform a plurality of flows of communication 
with the control station via a transfer path designated by an 
access system type; and a QoS control station which controls 
a QoS, wherein the QoS control station has an uplink traffic 
Switching request transmitting means for transmitting an 
uplink traffic Switching request including information of a 
flow of which the access system type is switched, out of flows 
in which the mobile station performs communication, and 
information of an access system type to be a Switching des 
tination of the flow, and the mobile station has an uplink 
transfer path Switching means for Switching a transfer path of 
the flow included in the uplink traffic switching request to that 
of the access system type upon receiving the uplink traffic 
Switching request. 
0018. Additionally, a mobile communication system of 
the present invention is characterized in that the mobile sta 
tion further includes a notifying means for notifying a control 
station that the transfer path of the flow is switched to the 
transfer path of the access system type by the uplink transfer 
path Switching means, and the control station further includes 
a downlink transfer path Switching means for Switching a 
transfer path from the control station to the mobile station to 
the transfer path of the access system type when the control 
station is notified by the notifying means that the mobile 
station has switched the transfer path of the flow to the trans 
fer path of the access system type. 
0019. A QoS control station of the present invention con 
stitutes a mobile communication system provided with a first 
access networkin which a bearer transfer path that guarantees 
a predetermined QoS has been established and a second 
access network in which a transfer path which is different 
from that in the first access network has been established, and 
including a control station, a mobile station in which a pathis 
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set to perform a plurality of flows of communication with the 
control station via a transfer path designated by an access 
system type, and a QoS control station which controls a QoS. 
characterized by including an uplink traffic Switching request 
transmitting means for transmitting to the mobile station an 
uplink traffic Switching request including information of a 
flow of which the access system type is switched, out of flows 
in which the mobile station performs communication, and 
information of an access system type to be a Switching des 
tination of the flow. 
0020. A mobile station of the present invention constitutes 
a mobile communication system provided with a first access 
network in which a bearer transfer path that guarantees a 
predetermined QoS has been established and a second access 
network in which a transfer path which is different from that 
in the first network has been established, and including a 
control station, a mobile station in which a path is set to 
perform a plurality of flows of communication with the con 
trol station via a transfer path designated by an access system 
type, and a QoS control station which controls a QoS. char 
acterized by including an uplink traffic Switching request 
receiving means for receiving, from the QoS control station, 
an uplink traffic Switching request including information of a 
flow of which the access system type is switched and infor 
mation of an access system type to be a Switching destination 
of the flow, and an uplink transfer path Switching means for 
switching a transfer path of the flow included in the uplink 
traffic Switching request to that of the access system type 
when receiving the uplink traffic Switching request. 

Advantages of the Invention 

0021. According to the invention, it becomes possible to 
change a transmission path of a flow established by a mobile 
station, with initiative taken by a network, and to perform 
traffic distribution between a plurality of radio access net 
works while ensuring a quality of service desired by a mobile 
station. 
0022. Additionally, the above-described procedure of 
changing the transmission path of the flow is able to be 
performed via one radio access network among a plurality of 
radio access networks, thus making it possible to minimize 
alteration to an individual radio access system 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is a configuration diagram of a mobile 
communication system in a first embodiment. 
0024 FIG. 2 is a configuration diagram of a UE in the 

first embodiment. 
0025 FIG.3 is a configuration diagram of a P-GW in the 

first embodiment. 
0026 FIG. 4 is a configuration diagram of an S-GW in 
the first embodiment. 
0027 FIG. 5 is a configuration diagram of a GW in the 

first embodiment. 
0028 FIG. 6 is a configuration diagram of a PCRF in the 

first embodiment. 
0029 FIG. 7 is a diagram showing an example of a data 
configuration of policy information in the first embodiment. 
0030 FIG. 8 is a diagram showing an example of a data 
configuration of binding information in the first embodiment. 
0031 FIG. 9 is a diagram showing an example of data 
configuration of a flow allocation list in the first embodiment. 
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0032 FIG. 10 is a diagram showing an example of a data 
configuration of a flow management list in the first embodi 
ment. 
0033 FIG. 11 is a diagram showing an example of an 
EPS attach sequence of the UE in the first embodiment. 
0034 FIG. 12 is a diagram showing an example of an 
attach sequence to a radio access network B of the UE in the 
first embodiment. 
0035 FIG. 13 is a diagram showing an example of an 
attach sequence to the radio access network B of the UE in the 
first embodiment. 
0036 FIG. 14 is a diagram showing a first processing 
example of a network-initiated first flow switching procedure 
from a radio access network A to the radio access network B 
in the first embodiment. 
0037 FIG. 15 is a diagram showing a first processing 
example of a first downlink traffic switching procedure from 
the radio access network A to the radio access network B in 
the first embodiment. 
0038 FIG. 16 is a diagram showing a second processing 
example of the first downlink traffic switching procedure 
from the radio access network A to the radio access network 
B in the first embodiment. 
0039 FIG. 17 is a diagram showing a third processing 
example of the first downlink traffic switching procedure 
from the radio access network A to the radio access network 
B in the first embodiment. 
0040 FIG. 18 is a diagram showing a second processing 
example of the first flow switching procedure from the radio 
access network A to the radio access network B in the first 
embodiment. 
0041 FIG. 19 is a diagram showing a first processing 
example of a network-initiated second flow Switching proce 
dure from the radio access network B to the radio access 
network A in the first embodiment. 
0042 FIG. 20 is a diagram showing a first processing 
example of a second downlink traffic Switching procedure 
from the radio access network B to the radio access network 
A in the first embodiment. 
0.043 FIG. 21 is a diagram showing a second processing 
example of the second downlink traffic Switching procedure 
from the radio access network B to the radio access network 
A in the first embodiment. 
0044 FIG. 22 is a diagram showing a third processing 
example of the second downlink traffic Switching procedure 
from the radio access network B to the radio access network 
A in the first embodiment. 
0045 FIG. 23 is a diagram showing a second processing 
example of the second flow switching procedure from the 
radio access network B to the radio access network A in the 
first embodiment. 
0046 FIG. 24 is a diagram showing an example of an 
EPS attach sequence of the UE in a second embodiment. 
0047 FIG. 25 is a diagram showing a first downlink 

traffic Switching procedure from the radio access network A 
to the radio access network B in the second embodiment. 
0048 FIG. 26 is a diagram showing a second downlink 

traffic switching procedure from the radio access network B 
to the radio access network A in the second embodiment. 

MODES FOR CARRYING OUT THE INVENTION 

0049. Description will hereinafter be given for a best mode 
for carrying out the present invention with reference to draw 
ings. Meanwhile, in the present embodiment, an embodiment 
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of a mobile communication system when the present inven 
tion is applied thereto will be described in detail as an 
example with use of the drawings. 
0050. 1. First Embodiment 
0051 First, description will be given for the first embodi 
ment to which the present invention is applied with reference 
to the drawings. 
0052 (1.1 Outline of Mobile Communication System 
0053 FIG. 1 is a diagram for describing an outline of a 
mobile communication system 1 in the present embodiment. 
As shown therein, in the mobile communication system 1, a 
radio access network A and a radio access network B are 
connected to a core network. The radio access network A and 
the radio access network B are different radio access net 
works, and in the present embodiment, description will be 
given with an E-UTRAN as the radio access network A and 
with a Non-3GPP access network using a wireless LAN as the 
radio access network B. Additionally, a UE 10 as a mobile 
station is connected to the radio access network A and the 
radio access network B. 
0054 Meanwhile, kinds of these radio access networks are 
not limited thereto, and may certainly be other access net 
works such as WiMAX and a radio access network specified 
by 3GPP2. 
0055. In the core network, a P-GW 20, an S-GW 30, an 
MME 40, a GW 50, and a PCRF 60 are arranged. 
0056. The P-GW 20 is connected to foreign PDNs (Packet 
Data Network: packet communication network) such as an 
internet and an IMS network, functions as a gateway (control 
station) connecting the core network and these PDNs and 
sorts a flow addressed to the UE 10 to each of radio access 
networks. 
0057 The S-GW 30 is connected to an eNB 70 to which 
the UE 10 is connected, functions as a local mobility anchor 
of the radio access network A and transfers a packet between 
the P-GW 20 and the eNB 70. Meanwhile, there is also a case 
where the P-GW 20 and the S-GW 30 are composed of the 
same nodes physically. 
0058. The MME 40 (Mobility Management Entity) is an 
entity which performs signaling to initiate a procedure of 
establishing an EPS bearer of the UE 10. An EPS bearer refers 
to a logical path for transferring a user IP packet which is 
established between the UE 10 and the S-GW 30. The UE 10 
is able to establish a plurality of EPS bearers and allocate a 
different quality of service class for each EPS bearer. Addi 
tionally, a flow established by the UE 10 is linked to the EPS 
bearer to be transmitted/received via the radio access network 
A. 
0059. The PCRF 60 (Policy and Charging Rules Function) 

is an apparatus which performs management of a quality of 
service level for each flow established by the UE 10 as a QoS 
control station and charging rules and is connected to the 
S-GW 30 and the P-GW 20. 
0060. The radio access network A is provided with at least 
one base station eNB 70 and connected to the core network 
via the S-GW 30. 
0061 Additionally, the radio access network B is con 
nected to the core network via the GW 50 serving as a gate 
way apparatus. Moreover, when there is a trust relationship 
between the core network and the radio access network B 
(specifically, authentication function of the UE10 provided in 
the core network is allowed to be used), the GW 50 is also 
connected to the PCRF 60, and the GW 50 itself is installed in 
the radio access network B. 
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0062. The UE 10 is connected to the radio access network 
A via the eNB 70 as well as being able to be connected to the 
radio access network B simultaneously, and connected to the 
core network via the respective radio access networks. 
0063 (1.2 Apparatus Configuration 
0064. Next, brief description will be given for each appa 
ratus configuration with use of the drawings. Meanwhile, 
since the MME 40 and the eNB 70 are configured similarly to 
the conventional apparatuses in a mobile communication sys 
tem using the EPS, detailed description thereof will be omit 
ted. 
0065 (1.2.1 Configuration of UE 
0066 FIG.2 shows a configuration of the UE10 serving as 
a mobile station. A specific example of the UE 10 is assumed 
to include a mobile terminal which is simultaneously con 
nected to the core network via a plurality of access networks 
and a terminal such as a PDA. In the UE 10, an LTE interface 
110, a WLAN interface 120, a storage portion 130, a bearer 
establishment processing portion 140, and a packet transmis 
sion/reception portion 150 are connected to a control portion 
100 via buses. 
0067. The control portion 100 is a function portion for 
controlling the UE 10. The control portion 100 realizes pro 
cessing by reading and executing various programs stored in 
the storage portion 130. 
0068. The LTE interface 110 and the WLAN interface 120 
are function portions for the UE 10 to be connected to each 
radio access network. The LTE interface 110 is an interface to 
be connected to the radio access network A and the WLAN 
interface 120 is an interface to be connected to the radio 
access network B. Additionally, external antennas are con 
nected to the LTE interface 110 and the WLAN interface 120 
respectively. 
0069. The storage portion 130 is a function portion for 
Storing a program, data or the like needed for various opera 
tions of the UE 10. Further, policy information 132 is stored 
in the storage portion 130. 
0070 The policy information 132 is information in which 
policy information in a flow unit is stored, and as to which 
radio access network is used on a priority basis among avail 
able radio access networks, a priority order and a quality of 
service to be required are determined in a flow unit. 
(0071. Meanwhile, each flow is defined by aggregation of 
filter information for identifying a flow called a TFT (Traffic 
Flow Template). A destination address or a port number are 
able to be designated for each filter information, and as a 
result, a traffic flow of a specified application or a flow with a 
specified communication counterpart are able to be identified 
by the TFT. Here, it is assumed that a flow 1 is VoIP traffic and 
a guaranteed bit rate (GBR: Guaranteed Bit Rate) and 128 
kbps are required as a quality of service class. Additionally, it 
is assumed that a flow 2 is file download traffic and non-GBR 
is required as a quality of service class. 
0072 Here, an example of a data configuration of the 
policy information 132 is shown in FIG. 7. As shown in FIG. 
7, in the policy information 132, in association with a flow 
(for example, “flow 1 (TFT 1), a quality of service (for 
example, "GBR 128 kb/s”), an access type network (for 
example, "radio access network A'), and a priority order (for 
example, “1”) are stored. 
0073. The bearer establishment processing portion 140 is 
a function portion which executes processing for establishing 
an EPS bearer serving as a communication path with the 
S-GW 30 via the radio access network A. 
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0074 The packet transmission/reception portion 150 is a 
function portion which transmits/receives specific data 
(packet). Data received from an upper layer is disassembled 
to be transmitted as a packet. Additionally, a function of 
passing the received packet to the upper layer is realized. 
0075 (1.2.2 Configuration of P-GW 
0076) Next, description will be given for a configuration of 
the P-GW 20 in the present embodiment based on FIG. 3. In 
the P-GW 20, a transmission/reception portion 210, a storage 
portion 230, a packet transmission/reception portion 250, and 
a PMIP processing portion 260 are connected to a control 
portion 200 via buses. 
10077. The control portion 200 is a function portion for 
controlling the P-GW 20. The control portion 200 realizes 
processing by reading and executing various programs stored 
in the storage portion 230. 
0078. The transmission/reception portion 210 is a func 
tion portion which is wire-connected to a router or a switch 
and performs transmission/reception of a packet. For 
example, transmission/reception is performed by Ethernet 
(registered trademark) generally used as a connection method 
of a network, or the like. 
0079. The storage portion 230 is a function which stores a 
program, data or the like needed for various operations of the 
P-GW 20. Further, the storage portion 230 stores the binding 
information 232 and the flow allocation list 234. 
0080. The binding information 232 is a database which is 
used, when the P-GW 20 receives communication data 
addressed to the UE 10, for determining a transmission path 
to transfer the communication data to the UE 10. Here, an 
example of the binding information 232 is shown in FIG.8. 
0081. As shown in FIG. 8, an IP address of the UE 10 
(hereinafter referred to as a HoA: Home Address), an access 
system type of the radio access network to which the UE 10 is 
connected (for example, "radio access network A'), and a 
transmission path to the radio access network (for example, 
“PMIP tunnel 1) are recorded in association with each other. 
I0082 Here, the access system type is an identifier to iden 
tify an access network to which the UE 10 is connected, and 
also identifies a radio access technology such as a 3GPP 
UTRAN, a 3GPP E-UTRAN, a WiMAX, a WLAN, 3GPP2 
CDMA2000-1X, for example. 
I0083. As shown in FIG. 9, the flow allocation list 234 
manages the HoA (the UE 10 address), an established flow 
(for example, "default (TFT 0)), an access system type 
which identifies an access network which transmits the flow 
(for example, "radio access network A) for each UE 10. This 
flow allocation list 234 is used, when the P-GW 20 receives a 
flow addressed to the UE 10, for determining an access net 
work to transfer the flow to the UE 10. 
I0084. The packet transmission/reception portion 250 is a 
function portion which transmits/receives specific data 
(packet). Data received from an upper layer is disassembled 
to be transmitted as a packet. Additionally, a function of 
passing a received packet to the upper layer is realized. 
I0085. The PMIP processing portion 260 is a function por 
tion for establishing a transfer path (called a PMIP tunnel) 
which is used between the P-GW 20 and the S-GW 30 as well 
as between the P-GW 20 and the GW 50 in order to be 
connected with the UE 10 via the radio access network A and 
the radio access network B. 
I0086) 1.2.3 Configuration of S-GW 
I0087 Next description will be given for a configuration of 
the S-GW 30 in the present embodiment based on FIG. 4. 
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FIG. 4 is a diagram showing a configuration of the S-GW 30 
and a transmission/reception portion 310, a storage portion 
330, a bearer establishment processing portion 340, a packet 
transmission/reception portion 350, and a PMIP processing 
portion 360 are connected to a control portion 300 via buses. 
0088. The control portion 300 is a function portion for 
controlling the S-GW 30. The control portion 300 realizes 
processing by reading and executing various programs stored 
in the storage portion 330. 
0089. The transmission/reception portion 310 is a func 
tion portion which is wire-connected to a router or a Switch 
and performs transmission/reception of a packet. For 
example, transmission/reception is performed by the Ether 
net (registered trademark) generally used as a connection 
method of a network, or the like. 
0090 The storage portion 330 is a function portion which 
stores a program, data or the like needed for various opera 
tions of the S-GW 30. 
0091. The bearer establishment processing portion 340 is 
a function portion which executes processing for establishing 
an EPS bearer serving as a communication path to the UE 10 
via the radio access network A. 
0092. The packet transmission/reception portion 350 is a 
function portion which transmits/receives specific data 
(packet). Data received from an upper layer is disassembled 
to be transmitted as a packet. Additionally, a function of 
passing the received packet to the upper layer is realized. 
0093. The PMIP processing portion360 is a function por 
tion forestablishing a PMIP tunnel which is used between the 
P-GW 20 and the S-GW 30 So that the UE 10 is connected to 
the P-GW 20 via the radio access network A. 
0094) 1.2.4 Configuration of GW 50 
0095 Next, description will be given for a configuration of 
the GW 50 in the present embodiment based on FIG. 5. FIG. 
5 is a diagram showing the configuration of the GW 50 and a 
transmission/reception portion 510, a storage portion 530, a 
packet transmission/reception portion 550, and a PMIP pro 
cessing portion 560 are connected to a control portion 500 via 
buses. 
0096. The control portion 500 is a function portion for 
controlling the GW 50. The control portion 500 realizes pro 
cessing by reading and executing various programs stored in 
the storage portion 530. 
0097. The transmission/reception portion 510 is a func 
tion portion which is wire-connected to a router or a Switch 
and performs transmission/reception of a packet. For 
example, transmission/reception is performed by the Ether 
net (registered trademark) generally used as a connection 
method of a network, or the like. 
0098. The storage portion 530 is a function portion which 
stores a program, data or the like needed for various opera 
tions of the GW 50. 
0099. The packet transmission/reception portion 550 is a 
function portion which transmits/receives specific data 
(packet). Data received from an upper layer is disassembled 
to be transmitted as a packet. Additionally, a function of 
passing the received packet to the upper layer is realized. 
0100. The PMIP processing portion 560 is a function por 
tion for establishing a PMIP tunnel which is used between the 
P-GW 20 and the GW 50 so that the UE 10 is connected to the 
P-GW 20 via the radio access network B. 
0101 (1.2.5 Configuration of PCRF) 
0102 Next, description will be given for a configuration of 
the PCRF 60 in the present embodiment based on FIG. 6. FIG. 
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6 is a diagram showing a configuration of the PCRF 60 and a 
transmission/reception portion 610, a storage portion 630, 
and a congestion state detecting portion 670 are connected to 
a control portion 600 via buses. 
0103) The control portion 600 is a function portion for 
controlling the PCRF 60. The control portion 600 realizes 
processing by reading and executing various programs stored 
in the storage portion 630. 
0104. The transmission/reception portion 610 is a func 
tion portion which is wire-connected to a router or a Switch 
and performs transmission/reception of a packet. For 
example, transmission/reception is performed by the Ether 
net (registered trademark) generally used as a connection 
method of a network, or the like. 
0105. The storage portion 630 is a function portion which 
stores a program, data or the like needed for various opera 
tions of the PCRF 60. Further, the storage portion 630 stores 
a flow management list 632. 
0106 The flow management list 632 is a database which 
records, for each UE 10, an established flow, an access system 
type of an access network to which the flow is allocated, and 
a quality of service which is requested by the flow in associa 
tion with each other. 

0107. Description will be given for an example of a data 
configuration of the flow management list 632 with use of 
FIG. 10. As shown in the figure, a flow (for example, “default 
(TFT 0)), an access system type (for example, the “radio 
access network A), and a quality of service (for example, 
“non-GBR) are stored in association with a UE identifier 
(for example, a “UE1'). 
0108 
0109 Next, in the network shown in FIG. 1, description 
will be given for a procedure for the UE 10 to be connected to 
the core network via the radio access network A and the radio 
access network B, respectively, with use of FIG. 11. 

1.3 Description of Processing 

0110 1.3.1 UE Attach Processing Via Radio Access Net 
work A 
0111 First, the UE 10 transmits an attach request to the 
MME 40 via the eNB 70 in accordance with a conventional 
method provided in non-patent document 2 in order to be 
connected to the core network via the radio access network A 
(S1002). In the attach request, identification information of a 
subscriber (IMSI: International Mobile Subscriber Identify or 
the like), an APN (Access Point Name) with which a connec 
tion destination PDN is identified, UE capability which indi 
cates a possession function of the UE 10 and the like are 
included. 

0112. The MME 40 extracts subscriber identification 
information included in the attach request according to the 
conventional method and performs processing of user authen 
tication and access permission (S1004). The MME 40 then 
transmits a bearer setting request to the S-GW 30 for estab 
lishing a default EPS bearer with respect to UE 10 to which 
connection is permitted (S1006). The bearer setting request 
includes the IMSI, an IP address of the P-GW 20, and the 
APN, and the IP address of the P-GW 20 is determined based 
on the APN. Meanwhile, the default EPS bearer is one of EPS 
bearers, and is used as a transmission path of a flow which is 
not linked to a specified EPS bearer. 
0113. The S-GW 30 receives the bearer setting request and 
starts, with between the P-GW 20, a procedure of establishing 
a PMIP tunnel. The PMIP tunnel is a transmission path which 
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is established for each mobile station between the P-GW 20 
and the S-GW.30 as well as between the P-GW 20 and the GW 
SO. 

0114 Specifically, in accordance with the conventional 
method, first, session establishment is performed with 
between the PCRF 60 (S1008), and a default traffic TFT 
(hereinafter referred to as a TFT 0), a required quality of 
service, and an access system type are notified. Meanwhile, it 
is assumed that the default TFT is a TFT that all the flows are 
matched, and the required quality of service is non-GBR. 
0115 For the access system type, the radio access network 
A is designated. Then, in the PCRF 60, as shown in FIG. 
10(a), the TFT 0, the access system type, and the quality of 
service are stored in the flow management list 632 in asso 
ciation with each other. 

0116 Further, the S-GW 30 transmits an update binding 
request to the P-GW 20 (S1010). However, here, differently 
from the conventional method, the update binding requests 
include not only an MN NAI (Mobile Node Network Access 
Identifier; an identifier of the UE) generated from IMSI but 
also the TFT 0 and the access system type. 
0117. The P-GW 20 receives the update binding request 
and allocates an HoA to the UE. The P-GW 20 then returns an 
update binding response to the S-GW 30 (S1012). The HoA is 
included in a message. Further, a PMIP tunnel 1 is established 
with between the S-GW 30 (S1014), and as shown in FIG. 
8(a), binding information 232 is created. Additionally, a flow 
allocation list 234 is created as shown in FIG. 9(a) from the 
information included in the update binding request. 
0118. A procedure thereafter is the same as that of the 
attach processing in the conventional method. Specifically, 
the S-GW 30 transmits a bearer setting response to the MME 
40 (S1016). The MME 40 receives the bearer setting response 
and transmits attach permission to the UE 10 via the eNB 70 
(S1018). 
0119 The UE 10 receives the attach permission and trans 
mits attach completion to the MME 40 via the eNB (S1020). 
Further, the UE 10 transits to a transmittable/receivable state 
of user data. 

0120) The MME 40 receives the attach completion and 
transmits an update bearer request including an IP address of 
the eNB 70 to the S-GW 3.0 (S1022). 
0121. The S-GW 30 returns the update bearer response to 
the MME 40 (S1024) as well as obtaining the IP address of the 
eNB 70 to establish a default EPS bearer (S1026). 
0122. As mentioned above, the UE 10 completes the 
attach processing to the core network via the radio access 
network A. Thereafter, the P-GW 20 receives communication 
data transmitted from the PDN to the HoA, determines a radio 
access network to be used with reference to the flow alloca 
tion list, and selects a PMIP 1 tunnel as a transmission path 
based on the binding information. The communication data is 
then transferred to the S-GW 30 via the PMIP tunnel 1, and 
thereafter transferred to the UE 10 via the eNB 70 using the 
default EPS bearer. Similarly, communication data transmit 
ted from the UE 10 to the PDN is also transported through the 
same transmission path. 
(0123 (1.3.2 Flow Establishment Processing Via the Radio 
Access Network All 

0.124 Subsequently, the UE 10 establishes two flows 
(hereinafter referred to as a flow 1 and a flow 2, respectively) 
toward the PDN. For both of the flows, a higher priority is set 
for the radio access network Athan the radio access network 
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B with, for example, the policy information 132 in the UE 10. 
therefore the flow 1 and the flow 2 are established via the radio 
access network A. 
0.125. A procedure of establishing the flow 1 and the flow 
2 are performed in accordance with the conventional method 
provided in non-patent document 2. Specifically, first, a 
specified EPS bearer to which a quality of service class which 
is required by each flow is allocated (hereinafter referred to as 
a specified EPS bearer 1 and a specified EPS bearer 2) is 
established (S1030, S1050), and further, the S-GW 30 noti 
fies the PCRF 60 of information of each flow (hereinafter 
referred to as a TFT 1 and a TFT 2), a quality of service class, 
and an access system type being used (S1032, S1052). 
I0126. The PCRF 60 updates the flow management list 632 
as shown in FIG. 10(b), and further notifies the P-GW 20 by 
using flow information notification that the TFT 1 and the 
TFT 2 are established via the radio access network A (S1033, 
S1053). Meanwhile, in the present embodiment, description 
is given taking as an example a case where different specified 
EPS bearers are allocated to the flow 1 and the flow 2, respec 
tively, however, when quality of service classes required by 
the two flows are the same, one specified EPS bearer may be 
shared. 
I0127 Here, differently from the conventional method, the 
S-GW 30 sequentially transmits to the P-GW 20 an update 
binding request including the TFT 1 and the TFT 2 as well as 
an access system type thereof (S1034, S1054). Additionally, 
the P-GW 20 transmits an update binding response to the 
S-GW 30 (S1036, S1056). 
I0128. The P-GW 20 updates the flow allocation list 234 as 
shown in FIG. 9(b) based on the notified flow information. 
Thereafter, the flow 1 and the flow 2 are transmitted/received 
between the UE10 and the PDN via the PMIP tunnel 1 and the 
allocated specified EPS bearer. 
I0129 (1.3.3 UE Attach Processing Via Radio Access Net 
work B 
0.130. Subsequently, the UE 10 moves as well as detecting 
the radio access network B by using the WLAN interface 120, 
and while maintaining connection with the radio access net 
work A, starts connection processing to the core network as 
shown in FIG. 12 or FIG. 13 via the radio access network B. 
I0131 When there is no trust relationship between the core 
network and the radio access network B, as shown in FIG. 12, 
the UE 10, in accordance with a procedure of handover 
between radio access networks provided in non-patent docu 
ment 2, starts, with between GW 50, authentication/access 
permission, and establishment processing of an encoding tun 
nel (hereinafter referred to as an IPsec tunnel) (S1100). Addi 
tionally, in the processing, the UE 10 notifies the GW 50 of an 
HoA and an APN which is connected. 
(0132) The GW 50 determines an IP address of the P-GW 
20 from the notified APN and transmits an update binding 
request to the P-GW 20 (S1102). However, here, differently 
from the conventional method, the update binding request 
includes the access system type (here, assumed to be the radio 
access network B) in addition to the HoA and the MN NAI. 
I0133. The P-GW 20 receives the update binding request 
and further notifies the PCRF 60 of the access system type 
(access system information change), and notifies the PCRF 
60 that the UE10 has been connected to a radio access system 
B (S1104). The PCRF 60 updates the flow management list 
632 as shown in FIG. 10(c). 
I0134. The P-GW 20 transmits an update binding response 
to the GW 50 (S.1106), and newly establishes a PMIP tunnel 
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2 between the P-GW 20 and the GW 50 (S.1108), as well as 
updating the binding information 232 as shown in FIG. 8(b). 
Here, differently from the conventional method, even after 
the UE 10 is connected to the core network via the radio 

access network B, the binding information with the PMIP 
tunnel 1 is left in the binding information 232, and the flow 1 
and the flow 2 established based on the flow allocation list still 

perform communication via the radio access network A. 
0135. After receiving the update binding response, the 
GW 50 establishes an IPsec tunnel with between the UE 10 

(S1110). Thereafter, the IPsec tunnel and the PMIP tunnel 2 
serve as transmission paths via the radio access network B. 
0136. Whereas, when there is a trust relationship between 
the core network and the radio access network B, as shown in 
FIG. 13, the UE 10, in accordance with the procedure of 
handover between radio access networks provided in non 
patent document 2, starts, with between the GW 50, authen 
tication/access permission processing with the GW 50 
(S1150). Additionally, in the processing, the UE 10 notifies 
the GW 50 of an HoA and an APN which is connected. 

0.137 The GW 50, in accordance with the conventional 
method, first performs session establishment with between 
the PCRF 60 and notifies the PCRF 60 of the access system 
type (S1152). The PCRF 60 thereby recognizes that the UE 
10 has been newly connected also via the radio access net 
work Band updates the flow management list 632 as shown in 
FIG. 10(c). 
0.138. Further, the GW 50 determines an IP address of the 
P-GW 20 from the notified APN and transmits an update 
binding request to the P-GW 20 (S1154). However, here, 
differently from the conventional method, the update binding 
request includes the access system type (here, assumed to be 
the radio access network B) in addition to the HoA and the 
MN NAI. 
0.139. The P-GW 20 receives the update binding request 
and transmits an update binding response to the GW 50 
(S1156). Then, the PMIP tunnel 2 is newly established 
between the P-GW 20 and the GW 50 (S1158), as well as 
updating the binding information 232 as shown in FIG. 8(b). 
Here, differently from the conventional method, even after 
the UE 10 is connected to the core network via the radio 
access network B, the binding information with the PMIP 
tunnel 1 is left in the binding information 232, and the flow 1 
and the flow 2 established based on the flow allocation list still 
perform communication via the radio access network A. 
0140. After receiving the update binding response, the 
GW 50 establishes a radio link with between the UE 10 and 
thereafter the radio link and the PMIP tunnel 2 serve as 
transmission paths via the radio access network B (S1160). 
0141. As mentioned above, the UE 10 completes attach 
processing via the radio access network Band is connected to 
the core network via the two radio access networks. Mean 
while, when the S-GW 30 transmits the update binding 
request, by including a default TFT, a flow not corresponding 
to the flow 1 and the flow 2 is able to be designated so as to be 
communicated via the radio access network B. In that case, 
after attach processing via the radio access network B is 
completed, a transmission path of a flow which corresponds 
to the default TFT is immediately switched. 
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0.142 1.3.4 Switching Proceeding to Radio Access Net 
work B of Flow 2 
0.143 Here, it is assumed that a number of other mobile 
stations are connected to the core network via the radio access 
network A, and as a result, the radio access network A has 
become a congestion state. 
0144. The PCRF 60 detects that a number of flows are 
generated via the radio access network A to be in a congestion 
state based on the flow management list 632 being managed 
and a quality of service class of a specified EPS bearer which 
is required in QoS rule setting with the S-GW 30. Determi 
nation is then made so that the UE10 which is simultaneously 
connected to the radio access network A and the radio access 
network B switches a flow established via the radio access 
network A to the radio access network B where congestion is 
not generated. Meanwhile, means of detecting of being the 
congestion state is not limited to the above-described means, 
and for example, detection may be performed by notification 
from other apparatuses in the mobile communication system. 
(0145 As to a selection standard of a flow to be switched, 
for example, it is considered that the quality of service class 
required by the flow is available also in the radio access 
network B, or a utilization band of the flow is so large that, by 
switching the flow to the radio access network B, it is 
expected that a larger number of mobile stations are able to be 
accommodated by the radio access network A, and so on, 
however, not limited thereto, it is enough as long as a method 
is to select a flow which seems to be most appropriate to be 
switched to the radio access network B from the viewpoint of 
the manager of the mobile communication system. 
0146 In the present embodiment below, a case where the 
flow 2 serving as file download traffic is switched to the radio 
access network B is taken as an example, and a first flow 
switching procedure which will be described next is 
executed. Meanwhile, the first flow switching procedure is 
composed of a first uplink traffic Switching procedure and a 
first downlink traffic switching procedure, and there are a 
plurality of processing examples as described below. 
0147 (1.3.4.1 First Flow Switching Procedure (First Pro 
cessing Example) 
0148 FIG. 14 shows a first processing example of the first 
flow switching procedure. First, the PCRF 60, when detecting 
congestion, selects a flow to be switched (S1200). A flow 
switching request is then transmitted to the S-GW 30 
(S1202). The flow switching request includes a TFT 2 indi 
cating the flow 2 and an access system type of a Switching 
destination (here, assumed to be the radio access network B). 
0149. The S-GW 30 receives a flow switching request and 
performs a first uplink traffic switching procedure described 
below. First, the S-GW 30 transmits an update bearer request 
to the MME 40 (S1204). The update bearer request includes 
the TFT 2 and the above-described access system type. 
0150. The MME 40 receives the update bearer request and 
transfers a session management request including the TFT 2 
and the above-described access system type to the UE 10 via 
the eNB 70 (S1206). 
0151. The UE 10 receives the session management 
request, refers to the TFT 2 and the access system type 
included therein, transmits a session management response to 
the MME 40 via the eNB 70 (S1208), and makes a change so 
as to transmit via an access system type to which uplink traffic 
of the corresponding flow 2 is designated, that is, via the radio 
access network B (S1210). The MME 40 then transmits an 
update bearer response to the S-GW 30 (S1212). 
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0152 The S-GW 30, by receiving the update bearer 
response, confirms that the UE 10 has switched a transmis 
sion path of the flow 2 to the radio access network B, and as 
mentioned above, the first uplink traffic switching procedure 
is completed. Next, the S-GW 30 executes the first downlink 
traffic switching procedure described below (S1214). 
Description will hereinafter be given for a plurality of pro 
cessing examples as to the first downlink traffic Switching 
procedure. 
0153 (1.3.4.1.1 First Downlink Traffic Switching Proce 
dure (First Processing Example) 
0154 FIG. 15 shows a first processing example of the first 
downlink traffic Switching procedure. 
0155 The S-GW 30 transmits an update binding request 
including a TFT 2 and an access system type of a Switching 
destination (that is, the radio access network B) to the P-GW 
20 (S1300). 
0156 The P-GW 20, based on the received update binding 
request, updates the flow allocation list 234 as shown in FIG. 
9(c), and transmits an update binding response to the S-GW 
30 (S1302). Thereafter, a flow corresponding to the TFT2, 
when received from the PDN, is transferred to the GW 50 via 
a PMIP 2 tunnel and changed so as to be transmitted to the UE 
10 via the radio access network B (S1304). 
(O157. The S-GW 30 receives the update binding response, 
confirms that a transmission path is Switched also for down 
link traffic, and transmits a flow Switching response to the 
PCRF 60 (S1306). The PCRF 60 receives the flow switching 
response and updates the flow management list 632 as shown 
in FIG. 10(d) (S1308). 
0158 Meanwhile, in the present processing example, 
description is given taking as an example a case where the 
downlink traffic switching procedure is started after complet 
ing the first uplink traffic Switching procedure, however, dif 
ferently therefrom, after receiving the flow switching request 
from the PCRF 60 (S1202), first, the first processing example 
of the first downlink traffic switching procedure is performed, 
and the first uplink traffic Switching procedure may be per 
formed before performing transmission of a flow Switching 
response to the PCRF 60 (S1306). 
0159) 1.3.4.1.2 First Downlink Traffic Switching Proce 
dure (Second Processing Example) 
0160 FIG. 16 shows a second processing example of the 

first downlink traffic switching procedure. Meanwhile, the 
second processing example is different from the first process 
ing example in that the GW 50 of a switching destination 
access network of a flow transmits an update binding request. 
(0161 First, the S-GW 30 transmits a flow switching 
response to the PCRF 60 and notifies that switching of uplink 
traffic is completed (S1400). 
(0162. The PCRF 60 which has received the flow switching 
response transmits a flow switching request to the GW 50 
(S1402). The flow switching request includes a TFT 2 and an 
access system type of a Switching destination (that is, the 
radio access network B). 
(0163 The GW 50 receives the flow switching request and 
transmits the update binding request including the 
0164) TFT 2 and the above-described access system type 

to the P-GW 20 in order to update the binding information 
232 in the P-GW 20 (S1404). 
(0165. The P-GW 20, based on the received update binding 
request, updates the flow allocation list 234 as shown in FIG. 
9(c) and transmits an update binding response to the GW 50 
(S1406). Thereafter, a flow corresponding to the TFT 2, when 

Dec. 29, 2011 

received from the PDN, is transferred to the GW 50 via the 
PMIP 2 tunnel and changed so as to be transmitted to the UE 
10 via the radio access network B (S1408). The GW 50 then 
transmits a flow switching response to the PCRF 60 (S1410), 
and the PCRF 60 updates the flow management list 632 as 
shown in FIG. 10(d) (S1412). 
0166 Meanwhile, in the present processing example, 
description is given taking as an example a case where a 
second processing example of a first downlink traffic Switch 
ing procedure is started after the first uplink traffic Switching 
procedure is completed, however, differently therefrom, first, 
after S1200, the PCRF 60 transmits the flow switching 
request to the GW 50 (S1402), the second processing 
example of the first downlink traffic switching procedure is 
performed (S1410), and thereafter the first uplink traffic 
switching procedure may be performed by starting S1202. 
(0167 (1.3.4.1.3 First Downlink Traffic Switching Proce 
dure (Third Processing Example) 
0168 FIG. 17 shows a third processing example of the first 
downlink traffic switching procedure. Meanwhile, the third 
processing example is different from the first processing 
example in that a flow Switching instruction is given via the 
P-GW 20 since there is no interface directly communicating 
between the PCRF 60 and the GW 50. 

(0169 First, the S-GW 30 transmits a flow switching 
response to the PCRF 60 and notifies that switching of uplink 
traffic is completed (S1500). 
(0170 Having received the flow switching response, the 
PCRF 60 subsequently transmits a flow switching request to 
the P-GW 20 (S1502). The flow switching request includes a 
TFT 2 and an access system type of a Switching destination. 
(0171 The P-GW 20 receives the flow switching request 
and transmits to the GW 50 an update binding instruction 
including the TFT 2 and the above-described access system 
type so as to cause the GW 50 to transmit an update binding 
request (S1504). 
(0172. The GW 50, in accordance with the received update 
binding instruction, transmits the update binding request to 
the P-GW 20. 

(0173 The P-GW 20, based on the received update binding 
request, updates the flow allocation list 234 as shown in FIG. 
9(c), and transmits an update binding response to the GW 50 
(S1508). Thereafter, a flow corresponding to the TFT 2, when 
received from the PDN, is transferred to the GW 50 via the 
PMIP 2 tunnel and changed so as to be transmitted to the UE 
10 via the radio access network B (S1510). Then the flow 
switching response is transmitted to the PCRF 60, completion 
of switching of the flow 2 is notified (S1512), and the PCRF 
60 updates the flow management list 632 as shown in FIG. 
10(d) (S1514). 
0.174 Meanwhile, in the present example, description is 
given for a case where the third processing example of the first 
downlink traffic switching procedure is started after the first 
uplink traffic Switching procedure is completed, however, 
differently therefrom, first, after S1200, the PCRF 60 trans 
mits the flow switching request to the P-GW 20 (S1502), the 
third processing example of the first downlink traffic switch 
ing procedure is performed (S1512), and thereafter the first 
uplink traffic Switching procedure may be performed by start 
ing S1202. 
0.175. By executing any of the first downlink traffic switch 
ing procedures as described above (the first processing 
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example to the third processing example), the downlink traf 
fic switching procedure is completed and the first flow switch 
ing procedure is completed. 
(0176 1.3.4.2 First Flow Switching Procedure (Second 
Processing Example) 
0177 FIG. 18 shows a second processing example of the 

first flow Switching procedure. The present processing 
example is different from the first processing example in that 
the uplink traffic Switching procedure is performed during the 
downlink traffic Switching procedure. 
(0178 First, the PCRF 60 transmits a flow switching 
request to the GW 50 (S2500). The flow switching request 
includes a TFT 2 indicating the flow 2 and an access system 
type of a Switching destination (here, assumed to be the radio 
access network B). 
(0179 The GW 50 receives the flow switching request and 
transmits an update binding request including the TFT 2 and 
the above-described access system type in order to update the 
binding information 232 in the P-GW 20, to P-GW 20 
(S2502). 
0180. The P-GW 20, based on the received update binding 
request, refers to the flow allocation list 234, confirms that the 
flow 2 is established via the radio access network A, and 
transmits an update binding instruction to the S-GW 30 
(S2504). The update binding instruction includes the TFT 2 
and the radio access network B as an access system type. 
0181. The S-GW 30 receives the update binding instruc 
tion and performs the aforementioned first uplink traffic 
switching procedure so that the flow 2 is transmitted via the 
radio access network B (S2506). Then an update binding 
request is transmitted to the P-GW 20 (S2508). Here, the 
update binding request includes the TFT 2 and the radio 
access network B as an access system type. 
0182. The P-GW 20, based on the received update binding 
request, updates the flow allocation list 234 as shown in FIG. 
9(c), and transmits an update binding response (S2510. 
S2512). Thereafter, a flow corresponding to the TFT 2, when 
received from the PDN, is transferred to the GW 50 via the 
PMIP 2 tunnel and changed so as to be transmitted to the UE 
10 via the radio access network B (S2514). Then the GW 50 
transmits a flow switching response to the PCRF 60 (S2516), 
and the PCRF 60 updates the flow management list 632 as 
shown in FIG. 10(d) (S2518). 
0183. As mentioned above, the downlink traffic switching 
procedure is completed and the first flow Switching procedure 
is completed. 
0184 The flow 2, in both the uplink traffic and the down 
link traffic, is thereby transmitted via the radio access network 
B so that an amount of user data which is processed on the 
radio access network A is reduced. 
0185. Meanwhile, when a specified EPS bearer 2 is no 
longer required by Switching the flow 2 to the radio access 
network B, in accordance with a procedure provided in non 
patent document 2, it is assumed that a release procedure of 
the specified EPS bearer 2 is performed, initiated by the 
PCRF 60 (S1216, S2520). 
0186 1.3.5 Switching Processing of Flow 2 to Radio 
Access Network A 
0187 Further, thereafter, congestion is generated on the 
radio access network B, and in order to perform Switching of 
the flow from the radio access network B to the radio access 
network A, initiated by a network, a second flow Switching 
procedure described below is executed. Meanwhile, the sec 
ond flow Switching procedure is composed of a seconduplink 
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traffic Switching procedure and a second downlink traffic 
Switching procedure, and there are a plurality of processing 
examples as described below. 
0188 1.3.5.1 Second Flow Switching Procedure (First 
Processing Example) 
0189 FIG. 19 shows a first processing example of the 
second flow switching procedure. Similarly to the aforemen 
tioned switching procedure of the flow from the radio access 
network Ato the radio access network B, the PCRF 60 selects 
a flow to be moved. Here, it is assumed that the flow 2 is 
selected (S1600). 
(0190. First, the PCRF 60 transmits a flow switching 
request to the S-GW 3.0 (S1602). The flow switching request 
includes the TFT 2 indicating the flow 2 and an access system 
type of a Switching destination (here, assumed to be the radio 
access network A). 
(0191). The S-GW 30 receives the flow switching request 
and performs a second uplink traffic Switching procedure as 
described below. First, the S-GW 30 establishes a specified 
EPS bearer for the TFT 2 (hereinafter referred to as a specified 
EPS bearer 2) to the UE 10 (S1604). Meanwhile, here, when 
the UE 10 transits to an idle mode (mode in which transmis 
sion/reception of user data via the radio access network A is 
not possible), it is assumed that a service request initiated by 
a network (paging processing to the UE 10) is started in 
accordance with the conventional method, and the UE 10 is 
transited to an active mode (mode in which transmission/ 
reception of user data via the radio access network A is 
possible). 
(0192. After the specified EPS bearer 2 is established, the 
UE 10 transmits the flow of the TFT 2 via the radio access 
network A (S1606). As described above, the second uplink 
traffic Switching procedure is completed. 
(0193 The S-GW 30 confirms that the specified EPS bearer 
is established, and further, in order to update the flow alloca 
tion list in the P-GW 20, executes a second downlink traffic 
switching procedure described below, switches to the speci 
fied EPS bearer 2 also for the downlink traffic and performs 
communication. 
0194 Description will hereinafter be given for a plurality 
of processing examples of the second downlink traffic Switch 
ing procedure. 
(0195 (1.3.5.1.1 Second Downlink Traffic Switching Pro 
cedure (First Processing Example) 
0.196 FIG. 20 shows a first processing example of the 
second downlink traffic Switching procedure. 
(0197) First, the S-GW 30 transmits an update binding 
request including the TFT 2 and the above-described access 
system type of the switching destination to the P-GW 20 
(S1700). 
(0198 The P-GW 20, based on the received update binding 
request, updates the flow allocation list 234 as shown in FIG. 
9(b), and transmits an update binding response to the GW 50 
(S1702). Thereafter, a flow corresponding to the TFT2, when 
received from the PDN, is transferred to the S-GW 30 via the 
PMIP 1 tunnel and changed so as to be transmitted to the UE 
10 via the radio access network A (S1704). 
(0199 The S-GW 30 receives the update binding response, 
confirms that a transmission path is Switched also for down 
link traffic, and transmits a flow Switching response to the 
PCRF 60 (S1706). The PCRF 60 receives the flow switching 
response and updates the flow management list 632 as shown 
in FIG. 10(c) (S1708). Meanwhile, in the present processing 
example, description is given for a case where the first pro 
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cessing example of the second downlink traffic Switching 
procedure is started after completing the second uplink traffic 
switching procedure, however, differently therefrom, after 
receiving the flow switching request from the PCRF 60 
(S1602), first, the first processing example of the second 
downlink traffic Switching procedure is performed, and the 
second uplink traffic Switching procedure may be performed 
before performing transmission of the flow Switching 
response to the PCRF (S1706). 
(0200) 1.3.5.1.2 Second Downlink Traffic Switching Pro 
cedure (Second Processing Example) 
0201 FIG. 21 shows a second processing example of the 
second downlink traffic switching procedure. Meanwhile, the 
second processing example is different from the first process 
ing example in that the GW 50 of a flow switching source 
access network transmits an update binding request. 
(0202 First, the S-GW 30 transmits a flow switching 
response to the PCRF 60 and notifies that switching of uplink 
traffic is completed (S1800). 
0203 The PCRF 60 then transmits a flow switching 
request to the GW 50 (S1802). The flow switching request 
includes a TFT 2 and an access system type of a Switching 
destination (that is, the radio access network A). 
0204. The GW 50 receives the flow switching request and 
transmits to the P-GW 20 an update binding request including 
the TFT 2 and the above-described access system type in 
order to update the binding information 232 in the P-GW 20 
(S1804). 
0205 The P-GW 20, based on the received update binding 
request, updates the flow allocation list 234 as shown in FIG. 
9(b) and transmits an update binding response to the GW 50 
(S1806). Thereafter, a flow corresponding to the TFT 2, when 
received from the PDN, is transferred to the S-GW 30 via the 
PMIP 1 tunnel and changed so as to be transmitted to the UE 
10 via the radio access network A (S1808). 
0206. The GW 50 then transmits the flow switching 
response to the PCRF 60 (S1810), and the PCRF 60 updates 
the flow management list 632 as shown in FIG.10(c)(S1812). 
Meanwhile, in the present processing example, description is 
given for a case where the second processing example of the 
second downlink traffic switching procedure is started after 
completing the second uplink traffic Switching procedure, 
however, differently therefrom, first, the PCRF 60 transmits 
the flow switching request to the GW 50 (S1802), and after 
the second processing example of the second downlink traffic 
Switching procedure is performed, the second uplink traffic 
switching procedure may be performed by starting S1602. 
0207 (1.3.5.1.3 Second Downlink Traffic Switching Pro 
cedure (Third Processing Example) 
0208 FIG. 22 shows a third processing example of the 
second downlink traffic switching procedure. Meanwhile, the 
third processing example is different from the first processing 
example in that a flow Switching instruction is given via the 
P-GW 20 since there is no interface directly communicating 
between the PCRF 60 and the GW 50. 
0209 First, the S-GW 30 transmits a flow switching 
response to the PCRF 60 and notifies that switching of uplink 
traffic is completed (S1900). 
0210. The PCRF 60 then transmits a flow switching 
request to the P-GW 20 (S1902). The flow switching request 
includes a TFT 2 and an access system type of a Switching 
destination. 
0211. The P-GW 20 receives the flow switching request 
and transmits to the S-GW 30 an update binding instruction 

Dec. 29, 2011 

including the TFT 2 and the above-described access system 
type so as to cause the S-GW 30 to transmit an update binding 
request (S1904). 
0212. The S-GW 30, in accordance with the received 
update binding instruction, transmits to the P-GW 20 the 
update binding request including the TFT 2 and the above 
described access system type in order to update the binding 
information 232 in the P-GW 20 (S1906). 
0213. The P-GW 20 updates the flow allocation list 234 as 
shown in FIG. 9(b), and transmits the update binding 
response to the S-GW 30 (S1908). Thereafter, a flow corre 
sponding to the TFT 2, when received from the PDN, is 
transferred to the S-GW 30 via the PMIP tunnel 1 and 
changed so as to be transmitted to the UE 10 via the radio 
access network A (S1910). Then, the flow switching response 
is transmitted to the PCRF 60 (S1912), and completion of 
switching of the flow 2 is notified. The PCRF 60 then updates 
the flow management list 632 as shown in FIG.10(c)(S1914). 
0214. Meanwhile, in the present processing example, 
description is given for a case where a third processing 
example of the second downlink traffic Switching procedure 
is started after the seconduplink traffic Switching procedure is 
completed, however, differently therefrom, first, the PCRF 60 
transmits the flow switching request to the P-GW 20 (S1902), 
the third processing example of the second downlink traffic 
Switching procedure is performed, and thereafter the second 
uplink traffic Switching procedure may be performed by start 
ing S1602. 
0215. By executing any of the second downlink traffic 
switching procedure as described above, the downlink traffic 
switching procedure is completed. The flow 2, in both the 
uplink traffic and the downlink traffic, is thereby transmitted 
via the radio access network A. As described above, the first 
processing example of the second flow Switching procedure is 
completed. 
0216) 1.3.5.2 Second Flow Switching Procedure (Second 
Processing Example) 
0217 FIG. 23 shows a second processing example of the 
second flow Switching procedure. The present processing 
example is different from the first processing example in that 
the uplink traffic Switching procedure is performed during the 
downlink traffic Switching procedure. 
0218 First, the PCRF 60 transmits a flow switching 
request to the GW 50 (S2600). The flow switching request 
includes a TFT 2 indicating the flow 2 and an access system 
type of a Switching destination (here, assumed to be the radio 
access network A). 
0219. The GW 50 receives a flow switching request and 
transmits to the P-GW 20 an update binding request including 
the TFT 2 and the above-described access system type in 
order to update the binding information 232 in the P-GW 20 
(S2602). 
0220. The P-GW 20, based on the received update binding 
request, recognizes that the Switching destination of the flow 
2 is the radio access network A, and transmits an update 
binding instruction to the S-GW 3.0 (S2604). The update 
binding instruction includes the TFT 2 and the radio access 
network A as an access system type. 
0221) The S-GW 30 receives the update binding instruc 
tion and performs the aforementioned second uplink traffic 
switching procedure so that the flow 2 is transmitted via the 
radio access network A (S2606). Then, the update binding 
request is transmitted to the P-GW 20 (S2608). Here, the 
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update binding request includes the TFT 2 and the radio 
access network A as an access system type. 
0222. The P-GW 20, based on the received update binding 
request, updates the flow allocation list 234 as shown in FIG. 
9(b), and transmits an update binding response to the S-GW 
30 and the GW 50 (S2610, S2612). Thereafter, a flow corre 
sponding to the TFT 2, when received from the PDN by the 
P-GW 20, is transferred to the S-GW 30 via the PMIP tunnel 
1 and changed so as to be transmitted to the UE 10 via the 
radio access network A (S2614). Then, the GW 50 transmits 
a flow switching response to the PCRF 60 (S.2616), and the 
PCRF 60 updates the flow management list 632 as shown in 
FIG. 10(c) (S2618). 
0223) As described above, the second flow switching pro 
cedure is completed and the flow 2, in both the uplink traffic 
and the downlink traffic, is thereby transmitted via the radio 
access network A. 

0224. In this way, in the present embodiment, as to a flow 
established via a specified radio access network according to 
a policy set in the UE, it is possible to Switch a transmission 
path of a specified flow, initiated by a network. In the present 
embodiment, description has been given taking as an example 
a flow established by the UE 10, however, it is possible to 
Switch a transmission path of a specified flow by repeating a 
same procedure also for the other mobile station. Accord 
ingly, when congestion is generated or radio resources run 
short in one of radio access networks, it is possible to Switch 
the transmission path of the specified flow to the other radio 
access network, initiated by a network, thus enabling 
dynamic and efficient allocation of network resources (for 
example, released radio resources are allocated on a priority 
basis to the other UE which is connectable only to the radio 
access network). 
0225. As a result, it becomes possible to perform flow 
distribution between a plurality of radio access networks in 
the entire mobile communication system while keeping a 
quality of service desired by a user, and it becomes possible to 
accommodate more traffic. Further, since this flow switching 
procedure is able to be realized only by a control message via 
the radio access networkA and does not require any alteration 
to the radio access network B, even when the UE 10 is pro 
posed with a connection function to a new radio access net 
work, the procedure which is realized in the present embodi 
ment is able to be used as it is. 

0226. Meanwhile, the present embodiment illustrates that 
there is an apparatus to initiate a flow Switching procedure in 
the PCRF 60, but not limited thereto, this control apparatus 
may be an apparatus which is separate from the PCRF 60, or 
may be mounted in the P-GW 20. 

2. Second Embodiment 

0227 Next, description will be given for a second embodi 
ment of the present invention. Since a network configuration 
and an apparatus configuration of the present embodiment are 
the same as those of the first embodiment, detailed descrip 
tion thereof will be omitted. 
0228 Next, description will be given for a procedure in 
which the UE 10 is connected to the core network via the 
radio access network A and the radio access network B, 
respectively, in a network as shown in FIG.1, with use of FIG. 
24. 
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0229 (2.1 Flow of Processing 
0230 2.1.1 UE Attach Processing Via Radio Access Net 
work A 
0231 First, similarly to the first embodiment, the UE 10 is 
connected to the core network via the radio access network A. 
Here, for processing which is the same as FIG. 11 in the first 
embodiment, same reference numerals are given and the 
description thereof will be omitted, and description will be 
given mainly for processing which is different from that in the 
first embodiment. Differently from the first embodiment, 
when the S-GW 30 transmits the update binding request to the 
P-GW 20 (S2000), a TFT 0 is not included, and only an 
MN NAI (Mobile Node Network Access Identifier; an iden 
tifier of the UE 10) generated from IMSI and the access 
system type are included. 
0232. The P-GW 20 receives the update binding request 
and allocates a HoA to the UE 10. Further, the P-GW 20 
notifies the PCRF 60 of the access system type (S2002) (ac 
cess system information change), and notifies the PCRF 60 
that the UE 10 is connected to the radio access system A. 
0233. The PCRF 60 refers to the flow management list 632 
shown in FIG. 10(a), and transmits to the P-GW 20 flow 
information notification including the TFT 0 and an access 
system type corresponding thereto (radio access network A) 
(S2004). 
0234. The P-GW 20 then creates the flow allocation list 
234 as shown in FIG. 9(a) based on the flow information 
notification, and thereafter returns the update binding 
response to the S-GW 30 (S2006). The HoA is included in a 
message. Thus, the PMIP tunnel 1 is established with between 
the S-GW 30 and the binding information 232 is created as 
shown in FIG. 8(a). 
0235. In an attach procedure thereafter, similarly to the 

first embodiment, a default EPS bearer is established and 
attach processing via the radio access network A is com 
pleted. 
0236 2.1.2 Flow Establishment Processing Via the Radio 
Access Network A 
0237 Subsequently, in accordance with a request of an 
application operating on the UE 10, the UE10 establishes two 
flows (hereinafter referred to as a flow 1 and a flow 2, respec 
tively) toward the PDN. Here, a point different from the first 
embodiment is a point that an update procedure of the flow 
allocation list of the P-GW 20 is processed by flow informa 
tion notification from the PCRF 60. 
0238 Specifically, it is not that the S-GW 30 transmits to 
the P-GW 20 the update binding request including a TFT for 
each flow establishment, but that the PCRF 60 transmits to the 
P-GW 20 flow information notification including the TFT and 
the access system type, and the P-GW 20 changes the flow 
allocation list 234 as shown in FIG. 9(b). 
0239 (2.1.3 UE Attach Processing Via Radio Access Net 
work B 
0240 Subsequently, the UE 10 moves as well as detecting 
the radio access network Busing the WLAN interface 120, 
and while maintaining connection with the radio access net 
work A, starts connection processing to the core network as 
shown in FIG. 12 or FIG. 13 via the radio access network B. 
Since this procedure is the same as that in the first embodi 
ment, the description thereof will be omitted. 
0241 (2.1.4 Switching Processing of Flow 2 to Radio 
Access Network B 
0242 Here, assuming that a number of other UEs are 
connected to the core network via the radio access network A. 
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and as a result, the radio access network A has become a 
congestion State, taking as an example a case of switching the 
flow 2 to the radio access network B similarly to the first 
embodiment, description will be given for a first downlink 
traffic switching procedure with use of FIG. 14 and FIG. 25. 
0243 As shown in FIG. 14, similarly to the first embodi 
ment, first, Switching of a transmission path of the uplink 
traffic of the flow 2 is performed, initiated by the PCRF 60. 
Next, the first downlink traffic switching procedure is per 
formed, which is different from the first embodiment, 
description will be given below with use of FIG. 25. 
0244 First, the S-GW 30 transmits a flow switching 
response to the PCRF 60 (S2100), and notifies that switching 
of the uplink traffic is completed. Having received the flow 
switching response, the PCRF 60 subsequently transmits a 
flow switching request to the P-GW 20 (S2102). The flow 
Switching request includes a TFT 2 and an access system type 
of a Switching destination. 
0245. The P-GW 20 receives the flow switching request, 
and without transmitting an update binding instruction to the 
GW 50, directly updates the flow allocation list 234 as shown 
in FIG.9(c), and thereafter a flow corresponding to the TFT 2. 
when received from the PDN, is transferred to the GW 50 via 
the PMIP 2 tunnel and changed so as to be transmitted to the 
UE 10 via the radio access network B (S2104). Then, the flow 
switching response is transmitted to the PCRF 60 (S2106), 
and completion of switching of the flow 2 is notified, and the 
PCRF 60 updates the flow management list 632 as shown in 
FIG.10(d) (S2108). As mentioned above, the downlink traffic 
Switching procedure is completed. Meanwhile, in the present 
example, description is given for a case where the downlink 
traffic switching procedure is started after the uplink traffic 
switching procedure is completed, however, differently there 
from, first, the PCRF 60 transmits the flow switching request 
to the P-GW 20 (S2102), the downlink traffic switching pro 
cedure is performed, and thereafter the uplink traffic switch 
ing procedure may be performed by starting S1202. 
0246 2.1.5 Switching Processing of Flow 2 to Radio 
Access Network A 
0247. Further, description will be given for a procedure of 
switching a flow from the radio access network B to the radio 
access network A, initiated by a network when congestion is 
generated on the radio access network B thereafter, and with 
use of FIG. 19 and FIG. 26, for the second downlink traffic 
Switching procedure. 
0248. As shown in FIG. 19, similarly to the first embodi 
ment, first, Switching of a transmission path of the uplink 
traffic of the flow 2 is performed by the PCRF 60 taking 
initiative. Next, the second downlink traffic switching proce 
dure is performed, which is different from the first embodi 
ment, description will be given below with use of FIG. 26. 
0249 First, the S-GW 30 transmits a flow switching 
response to the PCRF 60, and notifies that switching of the 
uplink traffic is completed (S2200). 
(0250. Then, the PCRF 60 transmits a flow switching 
request to the P-GW 20 (S2202). The flow switching request 
includes a TFT 2 and an access system type of a Switching 
destination. 
0251. The P-GW 20 receives the flow switching request, 
and without transmitting an update binding instruction to the 
S-GW 30, directly updates the flow allocation list 234 as 
shown in FIG.9(b), and thereafter a flow corresponding to the 
TFT2, when received from the PDN, is transferred to the 
S-GW 30 via the PMIP tunnel 1 and changed so as to be 
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transmitted to the UE 10 via the radio access network A 
(S2204). Then, the flow switching response is transmitted to 
the PCRF 60, and completion of switching of the flow 2 is 
notified (S2206). The PCRF 60 then updates the flow man 
agement list 632 as shown in FIG. 10(c) (S2208). 
0252. As described above, the downlink traffic switching 
procedure is completed. The flow 2, in both the uplink traffic 
and the downlink traffic, is thereby transmitted via the radio 
access network A. Meanwhile, in the present example, 
description is given for a case where a downlink traffic 
switching procedure is started after the uplink traffic switch 
ing procedure is completed, however, differently therefrom, 
first, the PCRF 60 transmits the flow switching request to the 
P-GW 20 (S2202), the downlink traffic switching procedure 
is performed, and thereafter the uplink traffic switching pro 
cedure which is started at S1602 may be performed. 
0253) In this way, a point that the present embodiment is 
different from the previous first embodiment is a point that 
updating of the flow allocation list 234 of the P-GW 20 is 
completed only by the instruction from the PCRF 60. Thereby 
it is not necessary to perform transmission/reception of the 
update binding request and the update binding response 
between the P-GW 20 and the S-GW 30 (or between the 
P-GW 20 and the GW 50) for each flow establishment or 
Switching of a transmission path, thus making it possible to 
simplify processing. 
0254 As described above, the embodiments of the present 
invention have been described in detail with reference to the 
drawings, but a specific configuration is not limited to the 
embodiments and design or the like not departing from the 
spirit of the invention is also included in the scope of claims. 

DESCRIPTION OF REFERENCE NUMERALS 

0255 1 mobile communication system 
0256 10 UE 
0257 100 control portion 
0258 110 LTE interface 
0259 120 WLAN interface 
0260 130 storage portion 

0261) 132 policy information 
0262. 140 bearer establishment processing portion 
0263. 150 packet transmission/reception portion 

0264. 20 P-GW 
0265 200 control portion 
0266 210 transmission/reception portion 
0267 230 storage portion 
0268 232 binding information 
0269. 234 flow allocation list 

0270 250 packet transmission/reception portion 
(0271 260 PMIP processing portion 

0272 30 S-GW 
(0273 300 control portion 
0274) 310 transmission/reception portion 
(0275 330 storage portion 
0276 340 bearer establishment processing portion 
0277 350 packet transmission/reception portion 
(0278 360 PMIP processing portion 

0279 40 MME 
0280 50 GW 
(0281 500 control portion 
0282) 510 transmission/reception portion 
(0283 530 storage portion 
0284. 550 packet transmission/reception portion 
0285) 560 PMIP processing portion 
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0286 
0287 
0288 
0289 
0290 

6O PCRF 
600 control portion 
610 transmission/reception portion 
630 storage portion 

632 flow management list 
0291 670 congestion state detecting portion 

0292 70 eNB 
1. A mobile communication system provided with a first 

access networkin which a bearer transfer path that guarantees 
a predetermined QoS has been established and a second 
access network in which a transfer path which is different 
from that in the first access network has been established, 
comprising: 

a control station; 
a mobile station in which a path is set to perform a plurality 

of flows of communication with the control station via a 
transfer path designated by an access system type; and 

a QoS control station which controls a QoS. 
wherein 
the QoS control station has an uplink traffic Switching 

request transmitting section for transmitting to the 
mobile station an uplink traffic Switching request includ 
ing: 
information of a flow of which the access system type is 

switched, out of flows in which the mobile station 
performs communication; and 

information of an access system type to be a Switching 
destination of the flow, and the mobile station has an 
uplink transfer path Switching section for switching a 
transfer path of the flow included in the uplink traffic 
Switching request to that of the access system type upon 
receiving the uplink traffic Switching request. 

2. The mobile communication system according to claim 1, 
wherein 

the mobile station further includes a notifying section for 
notifying the control station that the transfer path of the 
flow is switched to the transfer path of the access system 
type by the uplink transfer path Switching section, and 
the control station further includes the downlink transfer 

path Switching section for Switching a transfer path 
from the control station to the mobile station to the 
transfer path of the access system type when the con 
trol station is notified by the notifying section that the 
mobile station has switched the transfer path of the 
flow to the transfer path of the access system type. 
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3. A QoS control station constituting a mobile communi 
cation system provided with a first access network in which a 
bearer transfer path that guarantees a predetermined QoS has 
been established and a second access network in which a 
transfer path which is different from that in the first access 
network has been established, comprising: 

a control station; 
a mobile station in which a path is set to perform a plurality 

of flows of communication with the control station via a 
transfer path designated by an access system type; and 

a QoS control station which controls a QoS. 
wherein 
the QoS control station has an uplink traffic Switching 

request transmitting section for transmitting to the 
mobile station an uplink traffic Switching request includ 
ing 

information of a flow of which the access system type is 
switched, out of flows in which the mobile station per 
forms communication, and 

information of an access system type to be a Switching 
destination of the flow. 

4. A mobile station constituting a mobile communication 
system provided with a first access network in which a bearer 
transfer path that guarantees a predetermined QoS has been 
established and a second access network in which a transfer 
path which is different from that in the first access network 
has been established, comprising: 

a control station; 
a mobile station in which a path is set to perform a plurality 

of flows of communication with the control station via a 
transfer path designated by an access system type; and 

a QoS control station which controls a QoS. 
wherein 
the mobile station has an uplink traffic Switching request 

receiving section for receiving, from the QoS control 
station, an uplink traffic Switching request including 
information of a flow of which the access system type is 
Switched, and information of an access system type to be 
a Switching destination of the flow, and 

an uplink transfer path Switching means-section for 
switching a transfer path of the flow included in the 
uplink traffic Switching request to that of the access 
system type upon receiving the uplink traffic Switching 
request. 


