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Description 

Title of Invention 

TERMINAL DEVICE AND INFORMATION PROCESSING DEVICE 

5 

Technical Field 

[0001] 

The present disclosure relates to a terminal device and an information 

processing device. 

10 

Background Art 

[0002] 

In recent years, apparatuses with a communication function using a wireless 

local area network (WLAN) have become widespread. As examples of the 

15 apparatuses, beginning with smartphones that also have a mobile communication 

function in mobile communication services, various lands of apparatuses such as 

personal computers (PCs), tablet terminals, portable game devices, digital cameras, 

and printers are exemplified. 

[0003] 

20 In general, an apparatus with a WLAN communication function is 

connected to a WLAN to perform transmission and reception of data by way of the 

WLAN. In other words, the apparatus performs transmission and reception of data 

by way of an access point of the WLAN. In addition, as an example of 

communication not by way of a WLAN (or an access point), the apparatus is, for 

25 example, connected to a mobile communication terminal and performs transmission 

and reception of data by way of the mobile communication terminal and a mobile 

communication network. That is, the apparatus performs transmission and 

reception of data through tethering. With regard to tethering, various technologies 

have been proposed. 

30 [0004] 

For example, Patent Literature 1 discloses a technology for enabling a 
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device that is a relay destination to continue communication even when an amount of 

electric charge of a device that performs relaying using tethering decreases. 

Citation List 

5 Patent Literature 

[0005] 

Patent Literature 1: JP2013-197756A 

Summary of Invention 

10 Technical Problem 

[0006] 

In general, communication by way of a WLAN (or an access point) like that 

described above can only be performed in a limited area (i.e., a communication area 

of a WLAN). On the other hand, in communication using tethering like that 

15 described above, a communication speed can be low due to a communication 

situation of a mobile communication terminal or a communication speed of the 

mobile communication. In addition, radio resources consumed on a mobile 

communication network and power consumption of a mobile communication 

terminal can increase. Thus, when communication by way of a WLAN (or an 

20 access point) becomes possible while communication is being performed through 

tethering, it is desirable for an apparatus to promptly switch communication from 

communication using tethering to communication by way of a WLAN. 

[0007] 
Except for a case in which connection information is obtained beforehand, 

25 however, the apparatus is not capable of specifying a WLAN to which the apparatus 

can connect (i.e., a WLAN that authorizes connection of the apparatus) from 

WLANs (or access points) provided from various service providers. Thus, in order 

to switch communication from communication using tethering to communication by 

way of a WLAN, for example, a user of the apparatus selects a WLAN to which the 

30 apparatus can connect every time. For this reason, prompt switching of 

communication can be hard. Alternatively, in order to switch communication from 
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communication using tethering to communication by way of a WLAN (or an access 

point), for example, the apparatus attempts to connect to various WLANs. Thus, 

failure repeats in a connection procedure. Therefore, time taken for connection to a 

WLAN is considered to become long and prompt switching of communication can 

5 be hard. 

[0008] 

In addition, even if a WLAN to which the apparatus is connectable (i.e., a 

WLAN to which connection of the apparatus is permitted) is specified, when there 

are two WLANs to which the apparatus is connectable, it is not guaranteed that the 

10 apparatus will be connected to the more desirable WLAN. 

[0009] 

Thus, it is desirable to provide a mechanism in which communication can be 

promptly switched to communication that is performed via a more desirable wireless 

network. 

15 

Solution to Problem 

[0010] 

According to a first aspect of the present invention, there is provided a 

terminal device including: a mobile communication unit configured to perform 

20 mobile communication of a mobile communication network; an acquisition unit 

configured to acquire state information indicating a state of each of one or more 

wireless networks for wireless communication that is different from the mobile 

communication; a selection unit configured to select one wireless network among the 

one or more wireless networks based on the state information; and a providing unit 

25 configured to provide information regarding the one selected wireless network to 

another terminal device that performs the wireless communication. Each of the one 

or more wireless networks is a wireless network for the wireless communication to 

which the other terminal device is connectable through an authentication procedure. 

Information regarding the one or more wireless networks is included in information 

30 provided to the terminal device by an information providing device that provides 

information regarding a wireless network that is different from the mobile 
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communication network to a device that performs the mobile communication. 

[0011] 

According to a second aspect, there is provided an information processing 

device for a terminal device which performs mobile communication of a mobile 

5 communication network, the information processing device including: a memory that 

stores a program; and one or more processors that are capable of executing the 

program. The program is a program for execution of acquiring state information 

indicating a state of each of one or more wireless networks for wireless 

communication that is different from the mobile communication, selecting one 

10 wireless network among the one or more wireless networks based on the state 

information, and providing information regarding the one selected wireless network 

to another terminal device that performs the wireless communication. Each of the 

one or more wireless networks is a wireless network for the wireless communication 

to which the other terminal device is connectable through an authentication 

15 procedure. Information regarding the one or more wireless networks is included in 

information provided to the terminal device by an information providing device that 

provides information regarding a wireless network that is different from the mobile 

communication network to a device that performs the mobile communication. 

[0012] 

20 According to a third aspect, there is provided a terminal device including: a 

wireless communication unit configured to perform wireless communication that is 

different from mobile communication of a mobile communication network; an 

acquisition unit configured to acquire state information indicating a state of each of 

one or more wireless networks for the wireless communication; and a selection unit 

25 configured to select one wireless network among the one or more wireless networks 

based on the state information. Each of the one or more wireless networks is a 

wireless network for the wireless communication to which the terminal device is 

connectable through an authentication procedure. Information regarding the one or 

more wireless networks is at least partial information of information to be provided 

30 to another terminal device that performs the mobile communication by an 

information providing device 
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that provides information regarding a wireless network that is different from the 

mobile communication network to a device that performs the mobile communication, 

and is included in the information to be provided to the terminal device by the other 

terminal device. The terminal device further includes a connection control unit 

5 configured to causes the terminal device to be connected to the one selected wireless 

network through the authentication procedure. 
[0013] 

According to a fourth aspect, there is provided an information processing 

device for a terminal device that performs wireless communication that is different 

10 from mobile communication of a mobile communication network, the information 

processing device including: a memory that stores a program; and one or more 

processors that are capable of executing the program. The program is a program for 

causing execution of acquiring state information indicating a state of each of one or 

more wireless networks for the wireless communication, and selecting one wireless 

15 network among the one or more wireless networks based on the state information. 

Each of the one or more wireless networks is a wireless network for the wireless 

communication to which the terminal device is connectable through an 

authentication procedure. Information regarding the one or more wireless networks 

is at least partial information of information to be provided to another terminal 

20 device that performs the mobile communication by an information providing device 

that provides information regarding a wireless network that is different from the 

mobile communication network to a device that performs the mobile communication, 

and included in the information to be provided to the terminal device by the other 

terminal device. The program is a program for further causing execution of 

25 connecting the terminal device to the one selected wireless network through the 

authentication procedure. 

Advantageous Effects of Invention 

[0014] 

30 According to the present disclosure described above, it is possible to 

promptly switch communication to communication that is performed via a more 
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desirable wireless network. Note that the effect is not necessarily limitative, and 

along with the effect or instead of the effect, any effect disclosed in the present 

specification or other effects that can be understood from the present specification 

may be exhibited. 

5 
Brief Description of Drawings 

[0015] 

[FIG. 1] FIG. 1 is an explanatory diagram for describing an example of 

communication using tethering. 

10 [FIG. 2] FIG. 2 is an explanatory diagram for describing an example of 

communication by way of a WLAN. 

[FIG. 3] FIG. 3 is an explanatory diagram showing an example of a schematic 

configuration of a communication system according to an embodiment of the present 

disclosure. 

15 [FIG. 4] FIG 4 is a block diagram showing an example of a configuration of a mobile 

communication terminal according to a first embodiment. 

[FIG. 5] FIG. 5 is an explanatory diagram for describing an example of information 

provided to a network information providing device. 

[FIG. 6] FIG. 6 is an explanatory diagram for describing an example of first network 

20 information. 

[FIG. 7] FIG 7 is an explanatory diagram for describing an example of use situation 

information. 

[FIG 8] FIG 8 is an explanatory diagram for describing an example of disposition 

situation information. 

25 [FIG. 9] FIG. 9 is a sequence diagram showing an example of a schematic flow of an 

entire communication control process according to the first embodiment. 

[FIG. 1.0] FIG. 10 is a flowchart showing an example of a schematic flow of a 

network selection process according to the first embodiment. 

[FIG. 11] FIG. 11 is a sequence diagram showing an example of a schematic flow of a 

30 connection switch process according to the first embodiment. 

[FIG. 12A] FIG. 1.2A is a sequence diagram showing an example of (the first half of) 
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a schematic flow of a connection process according to the first embodiment. 

[FIG. 12B] FIG. 12B is a sequence diagram showing an example of (the second half 

of) the schematic flow of the connection process according to the first embodiment. 

[FIG 13] FIG 13 is an explanatory diagram for describing an example of 

5 communication quality information. 

[FIG. 14] FIG 14 is an explanatory diagram for describing an example of information 

indicating channels used on wireless networks. 

[FIG. 15] FIG. 15 is a sequence diagram showing an example of a schematic flow of 

an entire communication control process according to a modified example of the first 

10 embodiment. 

[FIG 16] FIG. 16 is a flowchart showing an example of a schematic flow of a 

network selection process according to the modified example of the first embodiment. 

[FIG 17] FIG 17 is a block diagram showing an example of a configuration of a 

wireless communication terminal according to a second embodiment. 

15 [FIG. 18] FIG. 18 is a sequence diagram showing an example of a schematic flow of 

an entire communication control process according to the second embodiment. 

[FIG. 19] FIG. 19 is a sequence diagram showing an example of a schematic flow of 

an entire communication control process according to a modified example of the 

second embodiment. 

20 [FIG. 20], FIG 20 is a block diagram showing an example of a schematic 

configuration of a smartphone to which the technology according to the present 

disclosure can be applied. 

[FIG 21] FIG 21 is a block diagram showing an example of a schematic 

configuration of a car navigation device to which the technology according to the 

25 present disclosure can be applied. 

[FIG. 22] FIG. 22 is a block diagram showing an example of a schematic 

configuration of a tablet terminal to which the technology according to the present 

disclosure can be applied. 

[FIG. 23] FIG 23 is a block diagram showing an example of a schematic 

30 configuration of a car navigation device to which the technology according to the 

present disclosure can be applied. 
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Description of Embodiment(s) 

[0016] 

Hereinafter, (a) preferred embodiment(s) of the present disclosure will be 

5 described in detail with reference to the appended drawings. In this specification 

and the appended drawings, structural elements that have substantially the same 

function and structure are denoted with the same reference numerals, and repeated 

explanation of these structural elements is omitted. 

[0017] 

10 Note that description will be provided in the following order. 

1. Introduction 

2. Schematic configuration of a communication system 

3. First embodiment 

3.1. Configuration of a mobile communication terminal 

15 3.2. Process flow 

3.3. Modified example 

4. Second embodiment 

4.1. Configuration of a wireless communication terminal 

4.2. Process flow 

20 4.3. Modified example 

5. Application examples 

5.1. Application examples regarding a mobile communication terminal 

5.2. Application example regarding a wireless communication terminal 

6. Application example 

25 [0018] 

«1. Introduction» 

First, communication using tethering and communication by way of a 

WLAN will be described with reference to FIGS. 1 and 2. 

[0019] 

30 - Communication using tethering 

A wireless communication terminal that performs WLAN communication 
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performs, for example, communication using tethering. In other words, the wireless 

communication terminal is connected to a mobile communication terminal to 

perform communication by way of the mobile communication terminal and a mobile 

communication network. A specific example of this subject will be described 

5 below with reference to FIG. 1. 

[0020] 

FIG. 1 is an explanatory diagram for describing an example of 

communication using tethering. Referring to FIG. 1, a wireless communication 

terminal 11, a mobile communication terminal 13, a mobile communication network 

10 21, and a service network 23 are shown. The wireless communication terminal 11 

is, for example, a device that performs WLAN communication, and is a tablet 

terminal as an example. The mobile communication terminal 13 is a device that 

performs mobile communication on the mobile communication network 21, and is a 

smartphone as an example. The mobile communication network 21 is a network 

15 that conforms with a communication standard, for example, Long Term Evolution 

(LTE), LTE-Advanced, or the like. The service network 23 is a public network, for 

example, the Internet. The mobile communication terminal 13, for example, is 

connected to the mobile communication network 21 to perform transmission and 

reception of data by way of the mobile communication network 21. In addition, the 

20 mobile communication network 21 is connected to the service network 23, and thus 

the mobile communication terminal 13 can perform transmission and reception of 

data by way of the mobile communication network 21 and the service network 23. 

Furthermore, the wireless communication terminal 11 is connected to the mobile 

communication terminal 13, and performs transmission and reception of data by way 

25 of the mobile communication terminal 13 and the mobile communication network 21 

(and the service network 23). In other words, the mobile communication terminal 

1.3 has a function of performing relaying between the wireless communication 

terminal 11 and the mobile communication network 21. In this manner, the wireless 

communication terminal 11 performs communication using tethering, and the mobile 

30 communication terminal 13 has the tethering function. 

[0021] 
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A communication speed in the communication using tethering described 

above can be low due to a communication situation of the mobile communication 

terminal or a communication speed of the mobile communication thereof. In 

addition, radio resources consumed on the mobile communication network and 

5 power consumption of the mobile communication terminal can increase. 

[0022] 

- Communication by way of a WLAN 

A wireless communication terminal that performs WLAN communication, 

for example, is connected to a WLAN. In other words, the wireless communication 

10 terminal described above is connected to an access point of the WLAN. Thus, the 

wireless communication terminal performs transmission and reception of data by 

way of the WLAN (or the access point). A specific example of this subject will be 

described below with reference to FIG. 2. 

[0023] 

15 FIG. 2 is an explanatory diagram for describing an example of 

communication by way of a WLAN. Referring to FIG. 2, the wireless 

communication terminal 11, the mobile communication terminal 13, the mobile 

communication network 21, the service network 23, and a wireless network 25 are 

shown. The wireless network 25 is, for example, a WLAN. The wireless 

20 communication terminal 11 is connected to the wireless network 25 to perform 

transmission and reception of data by way of the wireless network 25. In addition, 

for example, the wireless network 25 is connected to the mobile communication 

network 21, and thus the wireless communication terminal 11 can perform 

transmission and reception of data by way of the wireless network 25 and the mobile 

25 communication network 21 (and the service network 23). Alternatively, the 

wireless network 25 is connected to the service network 23, and thus the wireless 

communication terminal 11 may perform transmission and reception of data by way 

of the wireless network 25 and the service network 23. 

[0024] 

30 It is generally possible to perform communication by way of a WLAN only 

in a limited area (in other words, a communication area of a WLAN) as described 
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above. 

[0025] 

«2. Schematic configuration of a communication system» 

Next, a schematic configuration of a communication system 1. according to 

5 an embodiment of the present disclosure will be described with reference to FIG. 3. 

FIG. 3 is an explanatory diagram showing an example of a schematic configuration 

of the communication system 1 according to the embodiment of the present 

disclosure. Referring to FIG. 3, the communication system 1 includes a mobile 

communication network 30, a service network 40, a wireless network 50, a mobile 

10 communication terminal 100 and a wireless communication terminal 200. 

[0026] 

(Mobile communication network 30) 

The mobile communication network 30 is a network for mobile 

communication. The mobile communication network 30 is, for example, a network 

15 that conforms with any communication standard of Third Generation Partnership 

Project (3GPP). As an example, the mobile communication network 30 is a 

network that conforms with Long Term Evolution (LTE) or LTE-Advanced. The 

mobile communication network 30 is operated by, for example, a mobile 

communication service provider. Note that the mobile communication network 30 

20 can also be called a cellular network. In addition, mobile communication can also 

be called cellular-type communication. 

[0027] 

The mobile communication network 30 includes a radio access network 

(RAN) and a core network. In addition, the mobile communication network 30 

25 includes a base station 31 on the radio access network, and includes a gateway 33, a 

subscriber information server 35, an authentication server 37, and a network 

information providing device 300 on the core network. 

[0028] 

- Base station 31 

30 The base station 31 performs communication with a terminal device that 

performs mobile communication. For example, the base station 31 forms a cell that 
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is a communication area of the mobile communication network 30 and 

communicates with a terminal device positioned within the cell. As an example, the 

base station 31 is an evolved Node B (eNB). 

[0029] 

5 - Gateway 33 

The gateway 33 performs relaying between the mobile communication 

network 30 and another network. As an example, the gateway 33 is a packet data 

network gateway (P-GW). In addition, the other network is, for example, the 

service network 40. 

10 [0030] 

- Subscriber information server 35 

The subscriber information server 35 retains subscriber information of the 

mobile communication network 30. For example, the subscriber information server 

35 also retains information used in authentication for connection. The subscriber 

15 information server 35 is, for example, a home subscriber server (HSS). 

[0031] 

- Authentication server 37 

The authentication server 37 has an authentication function of authenticating 

subscribers of the mobile communication network 30 at the time of connection. 

20 The authentication server 37 is, for example, an authentication, authorization, and 

accounting (AAA) server. 

[0032] 

- Network information providing device 300 

The network information providing device 300 provides information 

25 regarding a different wireless network from the mobile communication network 30 to 

a device that performs mobile communication. The wireless network includes, for 

example, a WLAN. More specifically, the network information providing device 

300 is, for example, a device that has an access network discovery and selection 

function (ANDSF). 

30 [0033] 

When, a device that performs mobile communication (for example, the 
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mobile communication terminal 100) requests provision of information from the 

network information providing device 300, for example, the network information 

providing device 300 provides information regarding a wireless network to the 

device that performs the mobile communication. 

5 [0034] 

Specifically, for example, when making a request to the network 

information providing device 300, the device that performs the mobile 

communication (for example, the mobile communication terminal 100) provides 

information for specifying a wireless network to the network information providing 

10 device 300. Then, the network information providing device 300 searches all 

wireless networks that are search objects for a wireless network that corresponds to 

the information for specifying the wireless network. As a result, for example, the 

search result includes at least one wireless network. Then, the network information 

providing device 300 provides information regarding the at least one wireless 

15 network to the device that performs the mobile communication. 

[0035] 

(Service network 40) 

The service network 40 is a public network such as the Internet. 

[00361 

20 (Wireless network 50) 

The wireless network 50 is a network for wireless communication that is 

different from mobile communication. The wireless network 50 is, for example, a 

WLAN. 

[0037] 

25 - Access point 51 

An access point 51 communicates with a terminal device that performs the 

wireless communication described above that is different from mobile 

communication. For example, the access point 51 communicates with a terminal 

device positioned within the communication area of the access point 51. 

30 [0038] 

(Mobile communication terminal 100) 
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The mobile communication terminal 100 performs mobile communication 

on the mobile communication network 30. In other words, the mobile 

communication terminal 100 performs mobile communication in a service area of the 

mobile communication network 30. Specifically, the mobile communication 

5 terminal 100 communicates with, for example, the base station 31 when it is 

positioned within the cell of the base station 31. 

[0039] 

In addition, the mobile communication terminal 100 also performs wireless 

communication that is different from mobile communication. For example, the 

10 mobile communication terminal 100 performs WLAN communication as first 

wireless communication that is different from the mobile communication. In 

addition, the mobile communication terminal 100 performs, for example, short-range 

wireless communication as second wireless communication that is different from 

mobile communication. The short-range wireless communication includes 

15 Bluetooth (registered trademark) communication as an example. 

[0040] 

Furthermore, the mobile communication terminal 100 has a tethering 

function. That is, the mobile communication terminal 100 has the function of 

performing relaying between the mobile communication network 30 and another 

20 terminal device. 

[0041] 

(Wireless communication terminal 200) 

The wireless communication terminal 200 performs wireless 

communication that is different from the mobile communication. For example, the 

25 wireless communication terminal 200 performs WLAN communication as first 

wireless communication. In addition, the wireless communication terminal 200 

performs, for example, short-range wireless communication as second wireless 

communication that is different from the mobile communication. The short-range 

wireless communication includes Bluetooth communication as an example. 

30 [0042] 

Furthermore, the wireless communication terminal 200 performs 



15 

communication using tethering. In other words, the wireless communication 

terminal 200 performs communication by way of relaying performed by a terminal 

device (for example, the mobile communication terminal 100) that performs mobile 

communication. More specifically, for example, the wireless communication 

5 terminal 200 is connected to the mobile communication terminal 100 to perform 

transmission and reception of data by way of the mobile communication terminal 

100 and the mobile communication network 30 (and the service network 40). 

[0043] 

Note that the wireless communication terminal 200 does not have a 

10 communication function for mobile communication on the mobile communication 

network 30. 

[0044] 

«3. First embodiment» 

Next, a first embodiment of the present disclosure will be described with 

15 reference to FIGS. 4 to 16. 

[0045] 

According to the first embodiment, the mobile communication terminal 

100-1 selects one wireless network among one or more wireless networks to which 

the wireless communication terminal 200-1 is connectable through an authentication 

20 procedure. Then, the mobile communication terminal 100-1 provides information 

regarding the one selected wireless network to the wireless communication terminal 

200-1. As a result, the wireless communication terminal 200-1 can be connected to 

the one selected wireless network. 

[0046] 

25 <3.1 Configuration of a mobile communication terminal> 

First, an example of a configuration of a mobile communication terminal 

100-1 according to the first embodiment of the present disclosure will be described 

with reference to FIGS. 4 to 8. FIG. 4 is a block diagram showing the example of 

the configuration of the mobile communication terminal 100-1 according to the first 

30 embodiment. Referring to FIG. 4, the mobile communication terminal 100-1 is 

provided with a mobile communication unit 110, an antenna unit 111, a first wireless 
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communication unit 120, an antenna unit 121, a second wireless communication unit 

130, an antenna unit 131, a subscriber identification module (SIM) 140, a storage 

unit 150, and a control unit 160. 

[0047] 

5 (Mobile communication unit 110) 

The mobile communication unit 110 performs mobile communication on the 

mobile communication network 30. For example, the mobile communication is 

communication that conforms with any communication standard of the 3GPP (for 

example, LTE, LTE-Advanced, or the like). The mobile communication unit 110, 

10 for example, receives a downlink signal from the base station 31 and transmits an 

uplink signal to the base station 31. 

[0048] 

(Antenna unit 311) 

The antenna unit 111 radiates, as radio waves, signals output from the 

15 mobile communication unit 110 to a space. In addition, the antenna unit 111 

converts radio waves of the space into signals, and outputs the signals to the mobile 

communication unit 110. 

[0049] 

(First wireless communication unit 120) 

20 The first wireless communication unit 120 performs wireless 

communication that is different from mobile communication. The wireless 

communication is, for example, WLAN communication. Specifically, for example, 

the WLAN communication is communication that conforms with any of WLAN 

standards such as IEEE 802.11a, lib, llg, lln, llac and Had. 

25 [0050] 

For example, the first wireless communication unit 120 receives signals 

from the access point 51 and transmits signals to the access point 51. In addition, 

for example, in cases of direct communication, the first wireless communication unit 

120 receives signals from another terminal device and transmits signals to the other 

30 terminal device. The other terminal device is, for example, the wireless 

communication terminal 200-1. 
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[0051] 

(Antenna unit 121) 

The antenna unit 121 radiates, as radio waves, signals output from the first 

wireless communication unit 120 to the space. In addition, the antenna unit 121 

5 converts radio waves of the space into signals and outputs the signals to the first 

wireless communication unit 120. 

[0052] 

(Second wireless communication unit 130) 

The second wireless communication unit 130 performs wireless 

10 communication that is different from mobile communication. The wireless 

communication is, for example, short-range wireless communication, and includes 

Bluetooth communication (i.e., communication that conforms with the Bluetooth 

standard) as an example. The second wireless communication unit 130, for 

example, receives signals from another terminal device and transmits signals to the 

1.5 other terminal device. The other terminal device is, for example, the wireless 

communication terminal 200-1. 

[0053] 

(Antenna unit 131) 

The antenna unit 131 radiates, as radio waves, signals output from the 

20 second wireless communication unit 130 to the space. In addition, the antenna unit 

131 converts radio waves of the space into signals and outputs the signals to the 

second wireless communication unit 130. 

[0054] 

(SIM 140) 

25 The SIM 140 provides authentication information used in authentication to 

be connected to a network. In addition, the SIM 140 executes an authentication 

process for the authentication to be connected to the network. For example, the 

authentication to be connected to a network includes, for example, authentication of 

a subscriber and authentication of a network. 

30 [0055] 

As an example, the authentication is authentication based on Extensible 
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Authentication Protocol Method for 3,d Generation Authentication and Key 

Agreement (EAP-AKA). 

[0056] 

In this case, for example, the authentication process includes verification of 

5 an AUTN as a process for authenticating a network. In addition, the authentication 

process includes verification of a message authentication code (MAC). In addition, 

the authentication process includes generation of a response to a challenge as a 

process for authenticating a subscriber. In addition, the authentication process 

includes generation of a MAC and a session key. 

10 [0057] 

In addition, for example, the authentication information includes an 

International Mobile Subscriber Identity (IMSI). In addition, the authentication 

information includes the generated response. In addition, the authentication 

information includes the generated MAC and session key. 

15 [0058] 

Note that the authentication may be authentication other than authentication 

based on EAP-AKA. As an example, the authentication may be authentication 

based on EAP-AKA'. As another example, the authentication may be 

authentication based on Extensible Authentication Protocol Method for Global 

20 System for Mobile Communications (GSM) Subscriber Identity Modules (EAP-SIM) 

(GSM is a registered trademark). 

[0059] 

(Storage unit 150) 

The storage unit 150 temporarily or permanently stores programs and data 

25 for operations of the mobile communication terminal 100-1. 

[0060] 

(Control unit 160) 
The control unit 160 provides various functions of the mobile 

communication terminal 100-1. The control unit 160 includes a requesting unit 161, 

30 a first information acquisition unit 162, a network detection unit 163, a second 

information acquisition unit 164, a network selection unit 165, and an information 



19 

providing unit 166. 

[0061] 

(Requesting unit 161) 

The requesting unit 161 requests provision of information from a network 

5 information providing device 300-1. 

[0062] 

For example, the requesting unit 161 requests provision of information 

regarding a wireless network for wireless communication that is different from 

mobile communication from the network information providing device 300-1. 

10 More specifically, for example, the requesting unit 161 transmits a network 

information requesting message to the network information providing device 300-1 

via the mobile communication unit 110. 

[0063] 

- Information provided when requested 

15 The requesting unit 161 provides, for example, information for specifying a 

wireless network to the information providing device 300-1 upon the request for 

provision. Specifically, the requesting unit 161, for example, transmits a network 

information requesting message including the above information to the network 

information providing device 300-1 via the mobile communication unit 110. 

20 [0064] 

— Network type information 

The requesting unit 161 provides, for example, information indicating the 

type of the wireless network for wireless communication that is different from 

mobile communication (hereinafter, referred to as "network type information") to the 

25 network information providing device 300-1 upon the request for provision. 

[0065] 

As an example, the wireless network for the wireless communication is a 

WLAN, and the network type information indicates the WLAN. 

[0066] 

30 Accordingly, for example, it is possible to provide information regarding a 

wireless network of a desired type to the network information providing device 300-
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1. Thus, it is possible to acquire information regarding a connectable wireless 

network in terms of, for example, a communication scheme. 

[0067] 

-- Position-related information 

5 The requesting unit 161 provides, for example, information regarding a 

position of the mobile communication terminal 100-1 or a wireless communication 

terminal 200-1 (hereinafter referred to as "position-related information") to the 

network information providing device 300-1 upon the request for provision. 

[0068] 

10 As an example, the position-related information is position information 

indicating a position of the mobile communication terminal 100-1 or the wireless 

communication terminal 200-1. The position information is, for example, 

information acquired from the Global Positioning System (GPS). Note that the 

position-related information is not limited to the position information, and may be 

15 other information. As an example, the position-related information may be 

identification information of a cell to which the mobile communication terminal 100-

1 belongs on the mobile communication network 30. 

[0069] 

Accordingly, for example, it is possible to provide information regarding a 

20 connectable wireless network in terms of position to the network information 

providing device 300-1. Thus, for example, it is possible to acquire the information 

regarding the connectable wireless network in terms of position. 

[0070] 

— Example of specific information 

25 FIG 5 is an explanatory diagram for describing an example of information 

to be provided to the network information providing device 300-1. Referring to FIG. 

5, the information to be provided to the network information providing device 300-1 

is shown. For example, network type information (WLAN) indicating a network 

type and position information indicating a position of the mobile communication 

30 terminal 100-1 or the wireless communication terminal 200 (LAT_A and LON_A) 

are provided. In addition, information indicating a current time (MONDAY: 1:30 
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PM) is further provided. 

[0071] 

- Trigger for a request 

The requesting unit 161 requests, for example, provision of information 

5 from the network information providing device 300-1 according to occurrence of any 

of one or more predetermined events. 

[0072] 

As a first example, one of the one or more predetermined events described 

above is stop of movement of the mobile communication terminal 100-1 or the 

10 wireless communication terminal 200-1, or elapse of a predetermined period of time 

after the movement stops. 

[0073] 

As a second example, one of the one or more predetermined events 

described above is start of tethering (in other words, communication of the mobile 

15 communication terminal 100-1 through relay of mobile communication). 

[0074] 

As a third example, one of the one or more predetermined events described 

above is positioning of the mobile communication terminal 100-1 or the wireless 

communication terminal 200-1 at a position at which switch from communication 

20 using tethering (for example, switch from communication using tethering to 

communication via a WLAN) was performed in the past. 

[0075] 

As a fourth example, one of the one or more predetermined events described 

above is arrival of a predetermined cycle. 

25 [0076] 

Due to such triggers, requests are made with respect to the network 

information providing device 300-1 when switch from tethering is desirable, 

[0077] 

(First information acquisition unit 162) 

30 - Acquisition of first network information 

The first information acquisition unit 162 acquires information provided to 



22 

the mobile communication terminal 100-1 from the network information providing 

device 300-1 (hereinafter referred to as "first network information"). The first 

network information is information regarding a wireless network that is different 

from the mobile communication network 30. 

5 [0078] 

-- Technique of acquiring first network information 

As described above, for example, the requesting unit 161 requests provision 

of information from the network information providing device 300-1. Then, the 

network information providing device 300-1 provides the first network information 

10 to the mobile communication terminal 100-1. Then, the first information 

acquisition unit 162 acquires the first network information. The first information 

acquisition unit 162 thereafter causes the first network information to be stored in the 

storage unit 150. 

[0079] 

15 - At least one wireless network 

As described above, the first network information is information regarding a 

wireless network that is different from the mobile communication network 30. 

More specifically, the first network information is, for example, information 

regarding at least one wireless network for wireless communication that is different 

20 from the mobile communication. 

[0080] 

More specifically, when making a request to the network information 

providing device 300-1, for example, the requesting unit 161 provides information 

for specifying a wireless network to the network information providing device 300-1. 

25 Then, the network information providing device 300-1 provides information 

regarding at least one wireless network that corresponds to the information for 

specifying the wireless network to the device that performs the mobile 

communication. In other words, the first network information is information 

regarding at least one wireless network that corresponds to the information for 

30 specifying the wireless network. 

[0081] 



23 

— Network that is connectable through an authentication procedure 

Each of the at least one wireless network is the wireless network for the 

wireless communication to which the mobile communication terminal 100-1 or the 

wireless communication terminal 200-1 is connectable through an authentication 

5 procedure. 

[0082] 

For example, the authentication procedure includes an authentication 

procedure in which authentication information provided from the SIM 140 is used 

(hereinafter referred to as a "SIM authentication procedure"). In other words, the 

10 first network information includes information regarding the wireless network for the 

wireless communication that is connectable through the SIM authentication 

procedure. 

[0083] 

As an example, each of the at least one wireless network is a wireless 

15 network operated by an operator of the mobile communication network 30. In other 

words, the first network information is information regarding at least one wireless 

network for the wireless communication operated by the operator of the mobile 

communication network 30. The operator includes, for example, a mobile 

communication service provider (mobile network operator or MNO) that possesses 

20 the communication network 30, and/or a virtual mobile communication service 

provider (mobile virtual network operator or MVNO). 

[0084] 

Instead of the SIM authentication procedure, or in addition to the SIM 

authentication procedure, the authentication procedure may include an authentication 

25 procedure in which an electronic certificate is used. In other words, the first 

network information may include information regarding a wireless network for 

wireless communication to which the mobile communication terminal 100-1 or the 

wireless communication terminal 200-1 is connectable through the authentication 

procedure using an electronic certificate. The electronic certificate may be an 

30 electronic certificate, for example, issued by the operator of the mobile 

communication network 30. 
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[0085] 

Note that, for example, capabilities of the mobile communication terminal 

100-1 and the wireless communication terminal 200-1 with respect to authentication 

are the same. In this case, each of the at least one wireless network is the wireless 

5 network for the wireless communication to which the mobile communication 

terminal 100-1 and the wireless communication terminal 200-1 are connectable 

through the authentication procedure. 

[0086] 

-- Network that corresponds to a position 

10 Each of the at least one wireless network is, for example, a wireless network 

that has a communication area that corresponds to a position of the mobile 

communication terminal 100-1 or the wireless communication terminal 200-1. In 

other words, the first network information is information regarding at least one 

wireless network that has a communication area that corresponds to a position of the 

15 mobile communication terminal 100-1 or the wireless communication terminal 200-1. 

[0087] 

Specifically, for example, each of the at least one wireless network is a 

wireless network that has a communication area that includes a position of the 

mobile communication terminal 100-1 or the wireless communication terminal 200-1. 

20 [0088] 

Accordingly, information regarding a wireless network that is connectable 

in terms of position is obtained. Thus, it is possible to avoid attempts to detect a 

wireless network that is not allowed to connect in terms of position. 

[0089] 

25 — Network that corresponds to time 

Each of the at least one wireless network is, for example, a wireless network 

that has an available time in terms of time. In other words, the first network 

information is information regarding at least one wireless network having an 

available time in terms of time. 

30 [0090] 

Specifically, for example, each of the at least one wireless network is a 
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wireless network that has an available time including a current time (i.e., a wireless 

network that is currently connectable in terms of time). 

[0091] 

Accordingly, the information regarding a wireless network that is 

5 connectable in terms of time is obtained. Thus, it is possible to avoid attempts to 

detect a wireless network that is not allowed to connect in terms of time. 

[0092] 

- WLAN 

Each of the at least one wireless network is, for example, a WLAN, and the 

10 wireless communication that is different from the mobile communication is, for 

example, WLAN communication. In other words, the first network information is 

information regarding at least one WLAN. 

[0093] 

-- Information items included in first network information 

15 — Access point identification information 

The first network information includes, for example, identification 

information for identifying each access point of the at least one wireless network. 

[0094] 

As described above, for example, each of the at least one wireless network 

20 is a WLAN. In this case, the identification information includes, for example, a 

service set identifier (SSID). More specifically, the identification information 

includes, for example, a homogenous extended service set identifier (HESSID), an 

extended service set identifier (ESSID), and/ or a basic service set identifier (BSSID). 

[0095] 

25 With such identification information, for example, a wireless network that is 

connectable can be specified. 

[0096] 

— Channel information 

The first network information includes information indicating a channel for 

30 each of the at least one wireless network. 

[0097] 
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For example, a plurality of channels are prepared for the wireless network 

for the wireless communication (for example, a WLAN). Then, on each of the at 

least one wireless network (for example, one or more WLANs), one or more 

channels of the plurality of channels are used. In addition, the first network 

5 information includes information indicating the one or more channels used on the at 

least one wireless network as information indicating the channels for each of the at 

least one wireless network. 

[0098] 
With the information, for example, it is possible to detect a wireless network 

10 more quickly. More specifically, for example, when a channel of a wireless 

network is unclear, individual channels among all channels are sequentially scanned 

to detect a wireless network. Thus, an enormous amount of time can be necessary 

for detecting a wireless network. On the other hand, when there is channel 

information, for example, a wireless network is detected by scanning a channel 

15 indicated by channel information. Therefore, a wireless network can be quickly 

detected. 

[0099] 
As a specific example, for example, 13 channels are prepared in the 2.4 

GHz band for a WLAN. Then, for example, if it takes 10 ms for a channel 

20 transition and 100 ms to scan each channel, it takes 1420 ms (10 ms*12+100 ms*13) 

to scan all the channels. In other words, when a channel for a wireless network is 

unclear, a maximum of 1420 ms is necessary for detecting a wireless network. On 

the other hand, when there is channel information, for example, it is sufficient to scan 

one channel indicated by the channel information. Thus, for example, it takes 110 

25 ms (10 ms*l+100 ms*l) to detect a wireless network. 10 ms out of 110 ms is time 

necessary for a transition to the one channel indicated by the channel information 

from a channel being used in communication using tethering. When the channel 

being used in the communication using tethering coincides with the one channel 

indicated by the channel information, 100 ms is necessary for detecting a wireless 

30 network. In this manner, time taken to detect a wireless network is shortened, and 

thus a wireless network can be detected more quickly. 
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[0100] 

Note that, for the wireless network for the wireless communication (for 

example, the WLAN), the plurality of channels may be channels of one band (for 

example, one of the 2.4 GHz and 5 GHz band) or may be channels of two or more 

5 bands (for example, the 2.4 GHz and 5 GHz band). 

[0101] 

— Example of specific information 

FIG 6 is an explanatory diagram for describing an example of the first 

network information. Referring to FIG. 6, the first network information is shown. 

10 In this example, the first network information is three wireless networks (three 

WLANs). The first network information includes, for example, identification 

information of access points of the wireless network (HESSID, ESSID, and BSSID) 

as network property information. In addition, the first network information includes 

information indicating channels for the wireless network as the network property 

15 information. In addition, in this example, the first network information includes the 

ID of the wireless network and network type information indicating the network type 

of the wireless network. Furthermore, the first network information includes 

communication area information indicating a communication area of the wireless 

network, and available time information indicating an available time of the wireless 

20 network. 
[0102] 

Note that, for example, when the information for specifying the wireless 

network shown in FTG. 5 is provided by the mobile communication terminal 100-1 to 

the network information providing device 300-1, the first network information shown 

25 in FIG. 6 is provided. More specifically, as shown in FIG. 5, network type 

information (WLAN), position information (LAT_A and LON_A), and time 

information (MONDAY: 1:30 PM) are provided as the information for specifying the 

wireless network. Then, the network information providing device 300-1 searches 

all wireless networks that are search objects for a wireless network that corresponds 

30 to the network type information, the position information, and the time information. 

In other words, the network information providing device 300-1 searches for a 
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wireless network whose network type is WLAN having a communication area in 

which the position indicated by the latitude LAT_A and the longitude LON_A is 

included and an available time that includes 1:30 p.m. on Monday. As a result, the 

search result includes the three wireless networks shown in FIG. 6, and the network 

5 information providing device 300-1 provides the first network information shown in 

FIG. 6 to the mobile communication terminal 100-1. Then, the first information 

acquisition unit 162 acquires the first network information. 

[0103] 

— Acquisition of use situation information 

10 For example, the first information acquisition unit 162 acquires use situation 

information indicating a use situation of each of the at least one wireless network. 

[0104] 

— Technique of acquiring use situation information 

For example, the use situation information is provided by the network 

15 information providing device 300-1. More specifically, for example, the network 

information providing device 300-1 requests provision of information indicating a 

use situation from each of the at least one wireless network, and thereby acquires the 

use situation information. Then, the network information providing device 300-1 

provides the use situation information to the mobile communication terminal 100-1. 

20 Thereby, the first information acquisition unit 162 acquires the use situation 

information. The first information acquisition unit 162 thereafter causes the storage 

unit 150 to store the use situation information. 

[0105] 

— Information items included in use situation information 

25 — Information regarding the number of connected terminals 

As a first example, the use situation information includes information 

regarding the number of devices connected to each of the at least one wireless 

network. 

[0106] 

30 As an example, the use situation information includes the number of devices 

that are actually connected to each of the at least one wireless network and the 
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maximum device capacity of the at least one wireless network (i.e., the maximum 

number of connectable devices). As another example, the use situation information 

may include a ratio of the number of devices that are actually connected to each of 

the at least one wireless network to the maximum device capacity thereof. As still 

5 another example, the use situation information may include an evaluation result of 

the number of devices connected to each of the at least one wireless network (for 

example, any evaluation value). 

[0107] 

— Information regarding traffic 

10 As a second example, the use situation information includes information 

regarding traffic on each of the at least one wireless network. 

[0108] 

As an example, the use situation information includes actual traffic on each 

of the at least one wireless network and a maximum traffic capacity of each of the at 

15 least one wireless network (i.e., maximum tolerable traffic). As another example, 

the use situation information may include a ratio of actual traffic on each of the at 

least one wireless network to the maximum traffic capacity. As still another 

example, the use situation information may include an evaluation result of traffic on 

each of the at least one wireless network (for example, any evaluation value). 

20 [0109] 

— Example of specific information 

FIG. 7 is an explanatory diagram, for describing an example of the use 

situation information. Referring to FIG 7, the use situation information is shown. 

The use situation information of this example is information indicating use situations 

25 of three respective wireless networks (three WLANs). In addition, the use situation 

information of this example includes maximum device capacities, the number of 

connected devices (i.e., NUMBER OF DEVICES), maximum traffic capacities, and 

actual traffic (i.e., TRAFFIC) of the three respective wireless networks. Note that, 

when the first network information shown in FIG. 6 is provided, for example, the use 

30 situation information shown in FIG. 7 is provided. 

[0110] 
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- Acquisition of disposition situation information 

The first information acquisition unit 162 acquires, for example, disposition 

situation information indicating a disposition situation of an access point of each of 

the at least one wireless network. 

~ Technique for acquiring the disposition situation information 

The disposition situation information is, for example, provided by the 

network information providing device 300-1 along with the use situation information. 

More specifically, for example, the network information providing device 300-1 

10 requests provision of information indicating a use situation and a disposition 

situation from the at least one wireless network, and thereby acquires the use 

situation information and the disposition situation information. Then, the network 

information providing device 300-1 provides the use situation information and the 

disposition situation information to the mobile communication terminal 100-1. 

15 Thereby, the first information acquisition unit 162 acquires the disposition situation 

information along with the use situation information. The first information 

acquisition unit 162 thereafter causes the storage unit 150 to store the disposition 

situation information along with the use situation information. 

20 — Information items included in disposition situation information 

The disposition situation information includes, for example, floor 

information of the inside of a building in which an access point is disposed for each 

of the at least one wireless network. A specific example of the disposition situation 

information will be described with reference to FIG. 8. 

25 [0113] 

FIG. 8 is an explanatory diagram for describing an example of disposition 

situation information. Referring to FIG. 8, the disposition situation information is 

shown. The disposition situation information of this example is information 

indicating a disposition situation of access points of three respective wireless 

30 networks (three WLANs). In addition, the disposition situation information of this 

example includes information of floors of the inside of a building in which the access 

5 [0111] 

[0112; 
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points of the three respective wireless networks (three WLANs) are disposed. For 

example, access points are disposed on lsl, 2"d, and 3rd floors of the building for the 

WLAN with ESSID_1. Meanwhile, access points are disposed only on the 1st floor 

of the building for the WLAN with ESSID_2 and the WLAN with ESSID„3- Note 

5 that, for example, when the first network information shown in FIG. 6 is to be 

provided, the disposition situation information shown in FIG. 8 is provided. 

[0114] 

Note that the disposition situation information may include another type of 

information, instead of the floor information or in addition to the floor information. 

10 As an example, the disposition situation information may include the number of 

access points disposed for the at least one wireless network. 

[0115] 

(Network detection unit 163) 

The network detection unit 163 detects a wireless network for the wireless 

15 communication. 

[0116] 

For example, the network detection unit 163 detects the wireless network 

(for example, the WLAN) by scanning a channel for the wireless network for the 

wireless communication (for example, the WLAN). 

20 [0117] 

- Detection based on first network information 

The network detection unit 163 detects, for example, the wireless network 

for the wireless communication based on the first network information. 

[0118] 

25 Specifically, for example, the network detection unit 163 scans the at least 

one wireless network indicated by the first network information to detect one or more 

wireless networks from the at least one wireless network. As an example, when the 

first network information is information regarding the three wireless networks as 

shown in FIG. 6, the network detection unit 163 scans the three wireless networks. 

30 As a result, for example, the network detection unit 163 detects all three of the 

wireless networks. 
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[0119] 

In addition, for example, the first network information includes information 

indicating a channel for each of the at least one wireless network as described above. 

In this case, the network detection unit 163 performs the scanning based on the 

5 information indicating the channel. Accordingly, it is possible to quickly switch a 

wireless network. 

[0120] 

(Second information acquisition unit 164) 

— Acquisition of state information 

10 The second information acquisition unit 164 acquires state information 

indicating a state of each of one or more wireless networks for wireless network that 

is different from mobile communication of the mobile communication network 30. 

[0121] 

For example, the state information includes use situation information 

15 indicating a use situation of each of the one or more wireless networks. 

[0122] 

— One or more wireless networks 

— Network that is connectable through an authentication procedure 

Each of the one or more wireless networks is a wireless network for the 

20 wireless communication to which the wireless communication terminal 200-1 is 

connectable through an authentication procedure. 

[0123] 

For example, the authentication procedure includes an authentication 

procedure in which authentication information provided by the SIM 140 is used (i.e., 

25 a SIM authentication procedure). In other words, the one or more wireless 

networks include a wireless network for the wireless communication to which the 

wireless communication terminal 200-1 is connectable through the SIM 

authentication procedure. Note that the authentication information is provided, for 

example, by the mobile communication terminal 100-1 to the wireless 

30 communication terminal 200-1 as will be described below. 

[0124] 
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As an example, each of the one or more wireless networks is a wireless 

network operated by an operator of the mobile communication network 30. The 

operator includes, for example, an MNO and/or an MVNO. 

[0125] 

5 Note that the authentication procedure may include an authentication 

procedure in which an electronic certificate is used instead of the SIM authentication 

procedure or in addition to the SIM authentication procedure. In other words, the 

one or more wireless networks may include a wireless network for the wireless 

communication to which the wireless communication terminal 200-1 is connectable 

10 through the authentication procedure in which an electronic certificate is used. The 

electronic certificate may be, for example, an electronic certificate issued by the 

operator of the mobile communication network 30. 

[0126] 

— Network that corresponds to a position 

15 Each of the one or more wireless networks is, for example, a wireless 

network that has a communication area that corresponds to a position of the mobile 

communication terminal 100-1 or the wireless communication terminal 200-1. 

Specifically, each of the one or more wireless networks is, for example, a wireless 

network that has a communication area in which a position of the mobile 

20 communication terminal 100-1 or the wireless communication terminal 200-1 is 

included. 

[0127] 

Accordingly, information regarding a wireless network that is connectable 

in terms of position is obtained. Thus, it is possible to avoid attempts to detect a 

25 wireless network that is not allowed to connect in terms of position. 

[0128] 

— Network that corresponds to time 

Each of the one or more wireless networks is, for example, a wireless 

network that has an available time in terms of time. Specifically, for example, each 

30 of the one or more wireless networks is one or more wireless networks (i.e., currently 

connectable wireless networks) that have an available time including a current time. 
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[0129] 

Accordingly, the information regarding a wireless network that is 

connectable in terms of time is obtained. Thus, it is possible to avoid attempts to 

detect a wireless network that is not allowed to connect in terms of lime. 

5 [0130] 

— WLAN 

Each of the one or more wireless networks is, for example, a WLAN, and 

the wireless communication that is different from the mobile communication is, for 

example, WLAN communication. 

10 [0131] 

— Information items included in use situation information 

— Information of the number of connected terminals 

As a first example, the use situation information includes information 

regarding the number of devices connected to each of the one or more wireless 

15 networks. 

[0132] 

As an example, the use situation infonnation includes the number of devices 

that are actually connected to each of the one or more wireless networks and the 

maximum device capacity of the one or more wireless networks (i.e., the maximum 

20 number of connectable devices). As another example, the use situation information 

may include a ratio of devices that are actually connected to each of the one or more 

wireless networks to the maximum device capacity. As still another example, the 

use situation information may include an evaluation result of the number of devices 

connected to each of the one or more wireless networks (for example, any evaluation 

25 value). 

[0133] 

With that infonnation, it is possible to ascertain, for example, the number of 

terminals connected to each of the one or more wireless networks. Thus, it is 

possible to ascertain a congestion situation of each of the one or more wireless 

30 networks. 

[0134] 



35 

— Information regarding traffic 

As a second example, the use situation information includes information 

regarding traffic on each of the one or more wireless networks. 

[0135] 

5 As an example, the use situation information includes actual traffic on each 

of the one or more wireless networks and a maximum traffic capacity of each of the 

one or more wireless networks (i.e., maximum tolerable traffic). As another 

example, the use situation information may include a ratio of actual traffic on each of 

the one or more wireless networks to the maximum traffic capacity. As still another 

10 example, the use situation information may include an evaluation result of traffic on 

each of the one or more wireless networks (for example, any evaluation value). 

[0136] 

With that information, it is possible to ascertain, for example, the amount of 

traffic on each of the one or more wireless networks. Accordingly, it is possible to 

15 ascertain a congestion situation of each of the one or more wireless networks. 

[0137] 

As described above, it is possible to ascertain a congestion situation of each 

of the one or more wireless networks with the use situation information. Thus, it is 

possible to presume a wireless network with better communication quality among the 

20 one or more wireless networks. 

[0138] 

-- Technique of acquiring use situation information 

The use situation information acquired by the second information 

acquisition unit 364 is included in the information provided to the mobile 

25 communication terminal 100-1 via the mobile communication network 30. 

[0139] 

For example, the network information providing device 300-1 provides use 

situation information indicating a use situation of each of at least one wireless 

network indicated by the first network information to the mobile communication 

30 terminal 100-1 via the mobile communication network 30 as described above. Then, 

the first information acquisition unit 162 acquires the use situation information and 
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causes the storage unit 150 to store the information. On the other hand, the second 

information acquisition unit 164 acquires at least partial information of the use 

situation information acquired by the first information acquisition unit 162 from the 

storage unit 150. 

5 [0140] 

More specifically, for example, the second information acquisition unit 164 

acquires use situation information indicating a use situation of each of one or more 

wireless networks detected by the network detection unit 163 from the at least one 

wireless network indicated by the first network information. 

10 [0141] 

As a specific example of the information, the network detection unit 163 

detects all three of the WLANs (i.e., the three WLANs indicated by the first network 

infonnation) shown in FIG 6 as described above. In this case, for example, the 

second information acquisition unit 164 acquires the use situation information (i.e., 

15 use situation information acquired by the first information acquisition unit 162) 

shown in FIG. 7. Of course, two or fewer WLANs among the three WLANS shown 

in FIG 6 may be detected by the network detection unit 163. In this case, the 

second information acquisition unit 164 may acquire use situation information of the 

two or fewer WLANs from the use situation information shown in FIG. 7. 

20 [0142] 

Note that the use situation information acquired by the second information 

acquisition unit 164 may only include some information items of the use situation 

information acquired by the first infonnation acquisition unit 162. As an example, 

the use situation information acquired by the second information acquisition unit 164 

25 may only include some information items (for example, max device capacity and the 

number of devices) of the information items shown in FIG. 7. 

[0143] 

In addition, authentication capabilities can be different between the mobile 

communication terminal 100-1 and the wireless communication terminal 200-1. In 

30 addition, a wireless network to which the wireless communication terminal 200-1 is 

connectable through an authentication procedure can be any of some wireless 
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networks of the at least one wireless network (for example, the three WLANs shown 

in FIG. 6) indicated by the first network information. In such a case, the second 

information acquisition unit 164 may acquire use situation infonnation indicating a 

use situation of each of one or more wireless networks detected by the network 

5 detection unit 163 among the some wireless networks. 

[0X44] 

— Others 

Note that information regarding the one or more wireless networks is 

included in infonnation provided by the network infonnation providing device 300 to 

10 the mobile communication terminal 100-1. 

[0145] 

More specifically, for example, the one or more wireless networks are 

included in the at least one wireless network indicated by the first network 

information, and information regarding the one or more wireless networks is 

15 included in the first network information. In other words, the information regarding 

the one or more wireless networks is included in the first network information 

provided by the network information providing device 300-1 to the mobile 

communication terminal 100-1. 

[0146] 

20 Thus, the mobile communication terminal 100-1 can recognize the one or 

more wireless networks. 

[0147] 

— Acquisition of disposition situation information 

The second information acquisition unit 164 acquires, for example, 

25 disposition situation information indicating a disposition situation of an access point 

of each of the one or more wireless networks. 

[0148] 

— Information items included in disposition situation information 

Specifically, the disposition situation information includes, for example, 

30 floor information of the inside of a building in which an access point is disposed for 

each of the one or more wireless networks. Note that the disposition situation 
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information may include another type of infonnation instead of the floor information 

or in addition to the floor information. As an example, the disposition situation 

information may include the number of access points disposed for the one or more 

wireless networks. 

5 [0149] 

With that disposition situation infonnation, it is possible to presume, for 

example, a wireless network with better communication quality among the one or 

more wireless networks. 

[01501 

10 — Technique of acquiring disposition situation information 

The second information acquisition unit 164 acquires, for example, the 

disposition situation information in the same manner as the use situation information. 

[0151] 

The second information acquisition unit 164 acquires, for example, at least 

15 partial information of the disposition situation infonnation acquired by the first 

information acquisition unit 162 from the storage unit 150. More specifically, for 

example, the second information acquisition unit 164 acquires the disposition 

situation infonnation indicating a disposition situation of an access point of each of 

the one or more wireless networks detected by the network detection unit 163. 

20 [0152] 

As a specific example of the information, all three of the WLANs (i.e., the 

three WLANs indicated by the first network information) shown in FIG. 6 are 

detected by the network detection unit 163 as described above. In this case, for 

example, the second information acquisition unit 164 acquires the disposition 

25 situation infonnation (i.e., disposition situation information acquired by the first 

information acquisition unit 162) shown in FIG. 8. Of course, two or fewer 

WLANs of the three WLANs shown in FIG. 6 may be detected by the network 

detection unit 163. In this case, the second information acquisition unit 164 may 

acquire disposition situation infonnation of the two or fewer WLANs of the 

30 disposition situation infonnation shown in FIG. 8. 

[0153] 
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Note that, as described above, authentication capabilities can be different 

between the mobile communication terminal 100-1 and the wireless communication 

terminal 200-1. In such a case, the second information acquisition unit 164 may 

acquire disposition situation information indicating a disposition situation of an 

5 access point of each of the one or more wireless networks detected by the network 

detection unit 163 among the some wireless networks. 

[0154] 

(Network selection unit 165) 

The network selection unit 165 selects one wireless network among the one 

10 or more wireless networks based on the situation information indicating a situation of 

each of the one or more wireless networks. 

[0155] 

As described above, the situation information indicating a state of each of 

the one or more wireless networks includes, for example, use situation information 

15 indicating a use situation of each of the one or more wireless networks. In other 

words, the network selection unit 165 selects one wireless network among the one or 

more wireless networks based on a use situation of each of the one or more wireless 

networks. Accordingly, a wireless network with better communication quality can 

be selected. 

20 [0156] 

Furthermore, the network selection unit 165 selects, for example, the one 

wireless network based further on the disposition situation information indicating a 

disposition situation of an access point of each of the one or more wireless networks. 

Accordingly, a wireless network with, for example, better communication quality can 

25 be selected with higher accuracy. 

[0157] 

- Specific selection technique 

The network selection unit 165, for example, evaluates each of the one or 

more wireless networks based on the use situation information and the disposition 

30 situation information and selects the one wireless network having the highest 

evaluation result among the one or more wireless networks. 
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[0158] 

More specifically, for example, the network selection unit 165 calculates an 

evaluation value of each of the one or more wireless networks and selects the one 

wireless network with the highest evaluation value. 

5 [0159] 

As a first example, if the number of devices connected to a wireless network 

is 50% or less of the maximum device capacity of the wireless network, 2 is added to 

the evaluation value of the wireless network. In addition, if the number of devices 

is equal to or greater than 50% and less than 80% of the maximum device capacity, 1 

10 is added to the evaluation value. Further, if the number of devices is equal to or 

greater than 80% of the maximum device capacity, nothing is added to the evaluation 

value. As a specific example, referring to FIG. 7 again, for example, since the 

number of devices connected to the WLAN of ESSID_J (20) is about 13% of the 

maximum device capacity of the WLAN (150), 2 is added to the evaluation value of 

15 the WLAN of ESSID_1. In addition, for example, since the number of devices 

connected to the WLAN of ESSID_2 (15) is 50% of the maximum device capacity of 

the WLAN (30), 1 is added to the evaluation value of the WLAN of ESSID_2. In 

addition, for example, since the number of devices connected to the WLAN of 

ESSID„3 (10) is 20% of the maximum device capacity of the WLAN (50), 2 is 

20 added to the evaluation value of the WLAN of ESSID_3. 

[0160] 

As a second example, if traffic on the wireless network is less than 50% of 

the maximum traffic capacity, 2 is added to the evaluation value of the wireless 

network. In addition, if the traffic is equal to or greater than 50% and less than 80% 

25 of the maximum traffic capacity, 1 is added to the evaluation value. In addition, if 

the traffic is equal to or greater than 80% of the maximum traffic capacity, nothing is 

added to the evaluation value. As a specific example, referring to FIG. 7 again, for 

example, since the traffic on the WLAN of ESSID_1 (60 Mbps) is 40% of the 

maximum traffic capacity of the WLAN (150 Mbps), 2 is added to the evaluation 

30 value of the WLAN of ESSID_1. In addition, for example, since the traffic on the 

WLAN of ESSID_2 (40 Mbps) is about 74% of the maximum traffic capacity of the 
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WLAN (54 Mbps), 1 is added to the evaluation value of the WLAN of ESSID 2. 

In addition, for example, since the traffic on the WLAN of ESSID 3 (35 Mbps) is 

about 64% of the maximum traffic capacity of the WLAN (54 Mbps), 1 is added to 

the evaluation value of the WLAN of ESSID_3. 

5 [0361] 

As a third example, if access points are disposed on two or more floors for a 

wireless network, 2 is added to the evaluation value of the wireless network. On the 

other hand, if an access point is disposed only on one floor for a wireless network, 

nothing is added to the evaluation value. As a specific example, referring to FIG. 8 

10 again, for example, since access points of the WLAN of ESSID_1 are disposed on 

three floors, 2 is added to the evaluation value of the WLAN of ESSID_1. In 

addition, for example, since an access point of the WLAN of ESSID_2 is disposed 

on one floor, nothing is added to the evaluation value of the WLAN of ESSID_2. 

In addition, for example, since an access point of the WLAN of ESSID_3 is disposed 

15 on one floor, nothing is added to the evaluation value of the WLAN of ESSID_3. 

[0162] 

The evaluation values are calculated, for example, as described above. 

According to the examples of FIGS. 7 and 8 described above, the evaluation value of 

the WLAN of ESSID_1 is 6 (=2+2+2), the evaluation value of the WLAN of 

20 ESSID 2 is 2 (=1+1+0), and the evaluation value of the WLAN of ESSID_3 is 3 

(=*2+1+0). Thus, according to the examples of FIGS. 7 and 8, the WLAN of 

ESSID__1 is selected. 

[0163] 

(Infonnation providing unit 166) 

25 - Provision of second network information 

The infonnation providing unit 166 provides information regarding the one 

selected wireless network (hereinafter referred to as "second network information) to 

another terminal device that performs wireless communication that is different from 

mobile communication of the mobile communication network 30. For example, the 

30 information providing unit 166 provides the second network information to the 

wireless communication terminal 200-1. 
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[0164] 

— Information items included in second network information 

— Access point identification information 

The second network information includes, for example, identification 

5 information for identifying an access point of the one selected wireless network, 

[0165] 

The one selected wireless network is, for example, a WLAN. In this case, 

the identification information includes, for example, an SSID. More specifically, 

for example, the identification information includes an HESSID, an ESSID, and/or a 

10 BSSID. 

[0166] 

With such identification information, for example, it is possible to specify a 

connectable wireless network. 

[0167] 

15 —Channel information 

The second network information includes information indicating a channel 

for the one selected wireless network. 

[0168] 

For example, a plurality of channels are prepared for a wireless network for 

20 the wireless communication (for example, a WLAN). In addition, on the one 

selected wireless network (for example, the one WLAN), one or more channels 

among the plurality of channels are used. Furthermore, the second network 

information includes information indicating the one or more channels that are used 

on the one selected wireless network as information indicating a channel for the one 

25 selected wireless network. 

[0169] 

With the information, for example, the wireless communication terminal 

200-1 can detect a wireless network more quickly. 

[0170] 

30 — Example of specific information 

Information items of the second network information are, for example, the 
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same as the information items of the first network information. As a specific 

example, the second network information also includes the information items shown 

in FIG. 6 like the first network information. When the WLAN of ESSID_1 is 

selected as described above, for example, the second network information includes 

5 information of the WLAN of ESSID_1 from the first network information shown in 

FIG. 6. 

[0171] 

Note that the information items of the second network information may be 

some information items of the information items of the first network information. 

10 In addition, the information items of the second network information may include 

information items that are not included in the information items of the first network 

information. 

[0172] 

— Technique of providing second network information 

15 When the network selection unit 165 selects one wireless network among 

the one or more wireless networks, for example, the information providing unit 166 

acquires information regarding the one selected wireless network (i.e., second 

network information) from the storage unit 150 as described above. Then, the 

information providing unit 166 provides the second network information to the 

20 wireless communication terminal 200-1. The information providing unit 166 

transmits the second network infonnation to the wireless communication terminal 

200-1 via, for example, the first wireless communication unit 120. As a specific 

example, the second network information is transmitted in WLAN communication 

(direct communication). 

25 [0173] 

Note that the information providing unit 166 may transmit the second 

network information to the wireless communication terminal 200-1 via the second 

wireless communication unit 130 rather than the first wireless communication unit 

120. As a specific example, the second network information may be transmitted in 

30 short-range wireless communication (for example, Bluetooth communication). 

[0174] 
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— Communication switch instruction 

The information providing unit 166 instructs the wireless communication 

terminal 200-1 to switch communication when, for example, providing the second 

network information to the wireless communication terminal 200-1. For example, 

5 the information providing unit 166 transmits a switch instructing message to the 

wireless communication terminal 200-1 via the first wireless communication unit 

120 (or the second wireless communication unit 130). Specifically, for example, 

the information providing unit 166 transmits a switch instructing message including 

the second network information to the wireless communication terminal 200-1 via 

10 the first wireless communication unit 120 (or the second wireless communication 

unit 130). 

[0175] 

The switch is a switch from communication using tethering to 

communication by way of a wireless network. More specifically, for example, the 

15 switch is a switch from communication via the mobile communication terminal 100-

1 to communication via a WLAN. 

[0176] 

-- Effect brought on by providing second network information 

As described above, the second network information is provided to the other 

20 terminal device (for example, the wireless communication terminal 200-1). 

Accordingly, for example, the other terminal device (for example, the wireless 

communication terminal 200-1) can promptly switch communication to 

communication that is performed via a more desirable wireless network. 

[0177] 

25 First, for example, the wireless communication terminal 200-1 can specify a 

wireless network to which the terminal is connectable through an authentication 

procedure from the provided second network information. As a result, for example, 

the wireless communication terminal 200-1 can promptly switch communication 

from communication using tethering to communication that is performed via the 

30 specified wireless network (for example, a WLAN). 

[0178] 
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More specifically, for example, a device with an ANDSF generally provides 

information regarding a wireless network to a device that performs mobile 

communication, but does not provide the information to a device that does not 

perform mobile communication. On the other hand, in the embodiment of the 

5 present disclosure, for example, the mobile communication terminal 100-1 acquires 

information regarding a wireless network to which the wireless communication 

terminal 200-1 is connectable through an authentication procedure from the device 

with the ANDSF (the network information providing device 300-1), and provides the 

information regarding the wireless network to the wireless communication terminal 

10 200-1 as described above. Therefore, even the wireless communication terminal 

200-1 that is not provided with the infonnation directly from the device with the 

ANDSF can specify a wireless network to which the terminal is connectable through 

the authentication procedure. 

[0179] 

15 Second, the second network information is information regarding one 

wireless network that is selected based on state information from one or more 

wireless networks to which the wireless communication terminal 200-1 is 

connectable through the authentication procedure. Thus, for example, the wireless 

communication terminal 200-1 can specify a desirable wireless network to which the 

20 wireless communication terminal 200-1 is connectable through the authentication 

procedure (for example, a wireless network with better communication quality) from 

the provided second network information. As a result, for example, the wireless 

communication terminal 200-1 can promptly switch communication from 

communication using tethering to communication that is performed via the specified 

25 more desirable wireless network. 

[0180] 

Note that, when communication using tethering is being performed, the 

wireless communication terminal 200-1 can acquire information from the mobile 

communication terminal 100-1. Thus, provision of the second network information 

30 to the wireless communication terminal 200-1 is suitable especially for a switch from 

communication to tethering to communication via a wireless network (for example, a 
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WLAN). 

[0181] 

- Provision of authentication information 

The information providing unit 166 provides, for example, authentication 

5 information provided by the SIM 140 to another terminal device that performs the 

wireless communication. For example, the information providing unit 166 provides 

the authentication information to the wireless communication terminal 200-1. 

[0182] 

-- IMSI and Identity 

10 Note that, when EAP-AKA is used as an authentication scheme, for example, 

IMSI in authentication information is provided as a part of Identity as described 

below. 

[0183] 

[Math. 1] 

15 0<IMSI>@wlan.mnc<MNC>.mcc<MCC>.3gppnetwork.org 

[0184] 

Note that the IMSI includes a three-digit mobile country code (MCC), a 

two-digit or three-digit mobile network code (MNC), and a 10-digit mobile 

subscriber identification number (MSIN), and is expressed as follows. 

20 [0185] 

[Math. 2] 

<MCC: 3 digitsxMNC: 2 or 3 digitsxMSIN; up to 10 digits> 

[0186] 

As an example, when the IMSI is 123456012345678, the Identity to be 

25 provided is expressed as follows. 

[0187] 

[Math. 3] 

0123456012345678@wlan.mnc456.mccl23.3gppnetwork.org 

[0188] 

30 — Effect brought on by providing authentication information 

The authentication information is provided to the other terminal device (for 
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example, the wireless communication terminal 200-1) as described above. 

Accordingly, the other terminal device can perform a SIM authentication procedure. 

Thus, for example, it is possible to lessen efforts of a user of the other terminal 

device in connection of the other terminal device (for example, the wireless 

5 communication terminal 200-1) which does not perform mobile communication on 

the mobile communication network 30 to a wireless network (for example, a WLAN). 

It is possible to lessen efforts of, for example, inputting a password or the like. As a 

result, for example, communication can be promptly switched. 

[0189] 

10 Note that it is also possible to lessen efforts of the user by using an 

authentication procedure using an electronic certificate as in the case in which the 

SIM authentication procedure is used. 

[0190] 

<3.2. Process flow> 

15 Next, an example of a communication control process according to the first 

embodiment will be described with reference to FIGS. 9 to 12B. 

[0191] 

(Overall process flow) 

FIG. 9 is a sequence diagram showing an example of a schematic flow of the 

20 entire communication control process according to the first embodiment. 

[0192] 

As a premise, for example, the mobile communication terminal 100-1 and 

the wireless communication terminal 200-1 are connected to each other in first 

wireless communication (for example, WLAN communication (direct 

25 communication)). In addition, the mobile communication terminal 100-1 is 

connected to the mobile communication network 30. Furthermore, the wireless 

communication terminal 200-1. performs communication using tethering by using the 

tethering function of the mobile communication terminal 100-1. 

[0193] 

30 First, the mobile communication terminal 100-1 transmits a network 

information requesting message to the network information providing device 300-1 
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included in the mobile communication network 300 according to occurrence of any 

of one or more predetermined events (S1010). The network information requesting 

message includes information for specifying a wireless network (for example, 

network type information, position-related information, time information, and the 
5 like). 

[0394] 

Then, upon receiving the network infonnation requesting message, the 

network information providing device 300-1 searches for a wireless network (S1020). 

For example, the network information providing device 300-1 searches for a wireless 

10 network that corresponds to the information for specifying the wireless network (for 

example, network type information, position-related information, time information, 

and the like). In addition, the search result includes, for example, at least one 

wireless network 50. 

[0195] 

15 In addition, the network information providing device 300-1 requests 

provision of information from each of the at least one wireless network 50 (S1030). 

Then, each of the at least one wireless network 50 provides use situation information 

indicating its use situation and disposition situation information indicating a 

disposition situation of its access points to the network information providing device 

20 300-1 (S1035). Then, the network infonnation providing device 300-1 acquires the 

use situation information indicating the use situation of each of the at least one 

wireless network 50 and the disposition situation information indicating the 

disposition situation of the access point of each of the at least one wireless network 

50. Note that, although only one wireless network 50 is shown in FIG. 9, there can 

25 be two or more wireless networks 50. 

[0196] 

The network information providing device 300-1 thereafter provides 

information regarding the at least one wireless network 50 (i.e., first network 

information), the use situation information, and the disposition situation information 

30 to the mobile communication terminal 100-1 (S1040). Then, the mobile 

communication terminal 100-1 receives and thereby acquires the first network 
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information, the use situation information, and the disposition situation information. 

[0197] 

Then, the mobile communication terminal 100-1 detects one or more 

wireless networks 50 based on the first network information (SI050). Specifically, 

5 for example, the mobile communication terminal 100-1 scans the at least one 

wireless network 50 indicated by the first network information. As a result, the 

mobile communication terminal 100-1 detects one or more wireless networks 50 

from the at least one wireless network 50. 

[0198] 

10 The mobile communication terminal 100-1 thereafter executes a network 

selection process (S1060). In other words, the mobile communication terminal 100-

1 acquires use situation infonnation indicating a use situation of the one or more 

detected wireless networks 50 and disposition situation information indicating a 

disposition situation of an access point of the one or more detected wireless networks 

15 50. Then, the mobile communication terminal 100-1 selects one wireless network 

50 from the one or more wireless networks 50 based on the use situation information 

and the disposition situation information. 

[0199] 

Then, the mobile communication terminal 100-1 acquires information 

20 regarding the one selected wireless network 50 (i.e., second network information), 

and transmits a switch instructing message including the information (the second 

network information) to the wireless communication terminal 200-1 (S1080). Then, 

the wireless communication terminal 200-1 receives the switch instructing message 

and thereby acquires the second network information. 

25 [0200] 

Thereafter, the mobile communication terminal 100-1 and the wireless 

communication terminal 200-1 perform a connection switch process for switching 

from connection of the first wireless communication (WLAN communication (direct 

communication)) to connection of second wireless communication (Bluetooth 

30 communication) (S1090). As a result, the mobile communication terminal 100-1 

and the wireless communication terminal 200-1 are connected to each other in the 
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second wireless communication (Bluetooth communication). 

[0201] 

Furthermore, the wireless communication terminal 200-1 performs a 

connection process to connect to the one wireless network 50 indicated by the second 

5 network information (SI 100). As a result, the wireless communication terminal 

200-1 is connected to the one wireless network 50. 

[0202] 

(Network selection process: S1060) 

FIG. 10 is a flowchart showing an example of a schematic flow of a network 

10 selection process according to the first embodiment. The network selection process 

corresponds to the process of Step S1060 shown in FIG. 9. 

[0203] 

The network selection unit 165 selects, as an evaluation target, one wireless 

network that is not evaluated yet from the one or more wireless networks (S1061). 

15 [0204] 

Then, if the number of devices that are connected to the wireless network 

that is the evaluation target is less than 50% of the maximum device capacity of the 

wireless network (YES in S1062), the network selection unit 165 adds 2 to an 

evaluation value of the wireless network (S1063). Otherwise (NO in S1062), if the 

20 number of devices that are connected to the wireless network is less than 80% of the 

maximum device capacity of the wireless network (YES in S1064), the network 

selection unit 165 adds 1 to the evaluation value of the wireless network (S1065). 

Otherwise (NO in S1064), the network selection unit 165 adds nothing to the 

evaluation value of the wireless network (S1066). 

25 [0205] 

In addition, if traffic on the wireless network that is the evaluation target is 

less than 50% of the maximum traffic capacity of the wireless network (YES in 

S1067), the network selection unit 165 adds 2 to the evaluation value of the wireless 

network (S1068). Otherwise (NO in S1067), if the traffic on the wireless network 

30 is less than 80% of the maximum traffic capacity of the network (YES in S1069), the 

network selection unit 165 adds 1 to the evaluation value of the wireless network 
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(S1070). Otherwise (NO in S1069), the network selection unit 165 adds nothing to 

the evaluation value of the wireless network (S1071). 

[0206] 

In addition, if access points of the wireless network that is the evaluation 

5 target are disposed on two or more floors (YES in SI072), the network selection unit 

165 adds 2 to the evaluation value of the wireless network (S1073). Otherwise (NO 

in S1072), the network selection unit 165 adds nothing to the evaluation value of the 

wireless network (S1074). 

[0207] 

10 Then, if all of the one or more wireless networks have been evaluated (YES 

in S1075), the network selection unit 165 selects the one wireless network with the 

highest evaluation value among the one or more wireless networks (S1076). Then, 

the process ends. Otherwise (NO in S1075), the process returns to Step S1061. 

[0208] 

15 (Connection switch process: S1090) 

FIG. 13 is a sequence diagram showing an example of a schematic flow of 

the connection switch process according to the first embodiment. The connection 

switch process is a process for switching connection between the mobile 

communication terminal 100-1 and the wireless communication terminal 200-1 to 

20 switch from connection of the first wireless communication (for example, WLAN 

communication) to connection of the second wireless communication (for example, 

Bluetooth communication). In addition, the connection switch process corresponds 

to the process of Step S1090 shown in FIG 9. 

[0209] 

25 As a premise, for example, the mobile communication terminal 100-1 and 

the wireless communication terminal 200-1 are connected to each other in the first 

wireless communication (for example, WLAN communication (direct 

communication)). 

[0210] 

30 First, the mobile communication terminal 100-1 transmits a connection 

process requesting message with regard to the second wireless communication to the 
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wireless communication terminal 200-1 (S1091). Then, the wireless 

communication terminal 200-1 transmits a connection process responding message 

with regard to the second wireless communication to the mobile communication 

terminal 100-1 (S1092). 

5 [0211] 

The mobile communication terminal 100-1 and the wireless communication 

terminal 200-1 thereafter switch the second wireless communication to an on state 

(S1093 and S1094). Then, the mobile communication terminal 100-1 and the 

wireless communication terminal 200-1 execute a connection process for connection 

20 of the second wireless communication (Bluetooth communication) (S1095). As a 

result, the mobile communication terminal 100-1 and the wireless communication 

terminal 200-1 are connected to each other in the second wireless communication 

(Bluetooth communication). 

[0212] 

15 Furthermore, the mobile communication terminal 100-1 and the wireless 

communication terminal 200-1 execute a disconnection process for disconnecting the 

connection of the first wireless communication (WLAN (direct communication)) 

(S1096). As a result, the connection of the first wireless communication between 

the mobile communication terminal 100-1 and the wireless communication terminal 

20 200-1 is disconnected. After the disconnection process, the mobile communication 

terminal 100-1 (for example, the control unit 160) may switch die function of the 

first wireless communication from an on-state to an off-state. In other words, the 

mobile communication terminal 100-1 may stop an operation of software or 

hardware for the first wireless communication. Accordingly, for example, the 

25 mobile communication terminal 100-1 transmits no beacon of the first wireless 

communication, and as a result, power consumption of the mobile communication 

terminal 100-1 can be reduced. Alternatively, after the disconnection process, the 

mobile communication terminal 100-1 (for example, the control unit 160) may 

further lengthen a transmission interval of beacons of the first wireless 

30 communication. Accordingly, for example, power consumption of the mobile 

communication terminal 100-1 can be reduced, and re-connection of the wireless 
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communication terminal 200-1 to the mobile communication terminal 100-1 can be 

more quickly performed. 

[0213] 

Note that the connection process requesting message with regard to the 

5 second wireless communication may be transmitted from the wireless 

communication terminal 200-1 to the mobile communication terminal 100-1, instead 

of being transmitted from the mobile communication terminal 100-1 to the wireless 

communication terminal 200-1. In this case, the connection process responding 

message with regard to the second wireless communication may be transmitted from 

10 the mobile communication terminal 100-1 to the wireless communication terminal 

200-1, instead of being transmitted from the wireless communication terminal 200-1 

to the mobile communication terminal 100-1. 

[0214] 

(Wireless network connection process: SHOO) 

15 FIGS. 12A and 12B are sequence diagrams showing an example of a 

schematic flow of the connection process according to the first embodiment. The 

connection process is a connection process for connection to the wireless network 

(for example, a WLAN). In this example, the connection process is a connection 

process through an authentication procedure based on EAP-AKA. The process 

20 corresponds to the one in Step S1100 shown in FIG. 9. 

[0215] 

First, the wireless communication terminal 200-1 detects one wireless 

network 50 indicated by the second network information (SI 110). 

[0216] 

25 The access point 51 of the wireless network 50 and the wireless 

communication terminal 200-1 thereafter perform association (Association) (SI 121). 

Accordingly, transmission and reception of information for the authentication 

procedure becomes possible. 

[0217] 

30 Then, the wireless communication terminal 200-1 transmits an EAPoL-Start 

message to the access point 51 (SI 122). 
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[0218] 

The access point 51 transmits an EAP-Request/Identity message to the 

wireless communication terminal 200-1 (S1123). Then, the wireless 

communication terminal 200-1 transmits a Request/Identity message to the mobile 

5 communication terminal 100-1 (SI 124). Note that the EAP-Request/Identity 

message is a message requesting generation of Identity that is necessary for 

authentication of EAP-AKA. 

[0219] 

The mobile communication terminal 100-1 acquires information (for 

10 example, an IMSI) provided by the SIM 140 and generates the Identity (S1125). 

Then, the mobile communication terminal 100-1 transmits a Response/Identity 

message that includes the generated Identity to the wireless communication terminal 

200-1 (SI 126). Then, the wireless communication terminal 200-1 transfers an 

EAP-Response/Identity message to the access point 51 (S1127), 

15 [0220] 

The access point 51 thereafter transmits a RADIUS-Access-Request 

message that includes the Identity to the authentication server 37 (S1128). 

[0221] 

Then, the authentication server 37 requests authentication vectors 

20 corresponding to the Identity from the subscriber information server 35 (SI 129). 

[0222] 

Then, the subscriber information server 35 generates authentication vectors 

corresponding to the Identity (SI 130). Note that the authentication vectors refer to 

a set of information necessary for authenticating a terminal device. When an 

25 authentication scheme is EAP-AKA, the authentication vectors include a RAND, an 

AUTN, an XRES, an IK and a CK. The RAND is a random value used as a 

challenge. The AUTN is a value for a terminal device to authenticate a network. 

The XRES is a response value expected from a challenge. The IK is a key for 

verifying integrity of a message. The CK is a key for encrypting a message. 

30 [0223] 

The subscriber information server 35 thereafter transmits the generated 
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authentication vectors to the authentication server 37 (SI 131). 

[0224] 

Further, the authentication server 37 transmits a RADIUS-Access-Challenge 

message to the access point 51 (SI 132) in response to the RADIUS-Access-Request 

5 message (S1128). Note that the RADIUS-Access-Challenge message includes a 

message authentication code (MAC) in addition to the authentication vectors. The 

MAC is information for verifying the integrity of the message and is generated by 

the authentication server 37. 

[0225] 

10 The access point 51 thereafter transmits an EAP-Request/AKA-Challenge 

message to the wireless communication terminal 200-1 (SI 133). The EAP-

Request/AKA-Challenge message includes the RAND, the AUTN, and the MAC. 

The XRES, the IK, and the CK are retained by the access point 51 and are not 

transmitted to the wireless communication terminal 200-1. 

15 [0226] 

Then, the wireless communication terminal 200-1 transmits a 

Request/AKA-Challenge message to the mobile communication terminal 100-1 

(SI 134). The Request/AKA-Challenge message is amessage requesting the mobile 

communication terminal 100-1 to generate a response and session keys (IK and CK). 

20 [0227] 

The mobile communication terminal 100-1 (or the SIM 140) thereafter 

executes an authentication algorithm (AKA algorithm) based on the information 

included in the Request/AKA-Challenge message (the RAND, the AUTN, and the 

MAC) (SI 135). Accordingly, verification of the integrity of the message, 

25 authentication of a wireless network, and generation of a response to a challenge, the 

MAC, and the session keys are performed. 

[0228] 

Then, the mobile communication terminal 100-1 transmits a 

Response/AKA-Challenge message to the wireless communication terminal 200-1 

30 (SI 136). The Response/AKA-Challenge message includes the generated response, 

MAC, and session keys. 
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[0229] 

The wireless communication terminal 200-1 thereafter transmits an EAP-

Response/AKA-Challenge message to the access point 51 (SI 137) in response to the 

EAP-Request/AKA-Challenge message (SI 133). The EAP-Response/AICA-

5 Challenge message includes the response and the MAC transmitted in S1136. 

[0230] 

Then, the access point 51 transmits a RADIUS Access-Request message 

(SI 138). The RADIUS-Access-Request message includes the response and the 

MAC transmitted in S1137. 

10 [0231] 

The authentication server 37 perfonns verification of the coincidence of the 

response and the XRES and verification of the integrity of the message based on the 

MAC (SI 139). 

[0232] 

15 The authentication server 37 thereafter transmits a RADIUS-Access-Accept 

message to the access point 51 (SI 140). The RADIUS Access-Accept message is a 

message indicating permission for connection since a terminal device (i.e., the 

wireless communication terminal 200-1) that is subject to the authentication 

procedure is a legitimate user. 

20 [0233] 

The access point 51 transmits an EAP-Success message to the wireless 

communication terminal 200-1 (SI 141). The EAP-Success message is a message 

indicating success in authentication. In addition, the access point 51 transmits an 

EAPoL~Key message to the wireless communication terminal 200-1 (SI 142). The 

25 EAPoL-Key message includes a key for encrypted communication used between the 

wireless communication terminal 200-1 and the access point 51. 

[0234] 

The connection process is performed as described above. As a result, the 

wireless communication terminal 200-1 is connected to the wireless network 50. 

30 [0235] 

<3.3. Modified example> 
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Next, a modified example of the first embodiment will be described with 

reference to FIGS. 13 to 16. 

[0236] 

According to the first embodiment described above, for example, the mobile 

5 communication terminal 100-1 acquires, as state information indicating a state of 

each of one or more wireless networks, use situation information indicating a use 

situation of each of the one or more wireless networks. Then, the mobile 

communication terminal 100-1 selects one wireless network among the one or more 

wireless networks based on the use situation information. 

10 [0237] 

Meanwhile, according to a modified example of the first embodiment, the 

mobile communication terminal 100-1 acquires, as state information indicating a 

state of each of one or more wireless networks, communication quality information 

indicating measured communication quality of each of the one or more wireless 

15 networks. Then, the mobile communication terminal 100-1 selects one wireless 

network among the one or more wireless networks based on the communication 

quality information. 

[0238] 

Note that only differences between the example of the first embodiment 

20 described above and the modified example of the first embodiment will be described 

here. 

[0239] 

(Configuration of the mobile communication terminal 100-1: First information 

acquisition unit 162) 

25 In the modified example of the first embodiment, the first information 

acquisition unit 162 does not acquire, for example, use situation information and 

disposition situation information. 

[0240] 

(Configuration of the mobile communication terminal 100-1: Network detection unit 

30 163) 

- Measurement of communication quality 
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In the modified example of the first embodiment, when detecting a wireless 

network for the wireless communication based on the first network infonnation, for 

example, the network detection unit 163 measures communication quality of the 

detected wireless network. 

5 [0241] 

For example, when detecting the one or more wireless networks, the 

network detection unit 163 measures communication quality of each of the one or 

more wireless networks. Then, the network detection unit 163 generates 

communication quality information indicating the communication quality. 

10 [0242] 

As an example, the network detection unit 163 measures intensity of a 

received signal as the communication quality and generates communication quality 

information that includes information indicating the measured intensity. As an 

example, the information indicating intensity of a received signal is a Received 

15 Signal Strength Indicator (RSSI). 

[0243] 

(Configuration of the mobile communication terminal 100-1: Second information 

acquisition unit 164) 

- Acquisition of state information 

20 As described above, the second information acquisition unit 164 acquires 

state information indicating a state of each of one or more wireless networks for 

wireless communication that is different from mobile communication of a mobile 

communication network 30. 

[0244] 

25 In the modified example of the first embodiment, in particular, the state 

information includes communication quality information indicating measured 

communication quality of each of the one or more wireless networks. 

[0245] 

— Information items included in communication quality infonnation 

30 The communication quality information includes, for example, information 

indicating intensity of a received signal (hereinafter referred to as "reception 
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intensity information")- As an example, the reception intensity information is a 

Received Signal Strength Indicator (RSSI). A specific example of the 

communication quality information will be described with reference to FIG. 13 below. 

[0246] 

5 FIG. 13 is an explanatory diagram for describing an example of the 

communication quality information. Referring to FIG 13, the communication 

quality information is shown. The communication quality information of this 

example is information indicating communication quality of each of three wireless 

networks (three WLANs). The communication quality information of this example 

10 includes an RSSI of each of the three wireless networks. 

[0247] 

With such communication quality information, for example, it is possible to 

ascertain communication quality of a wireless network. Thus, it is possible to 

specify a wireless network with better communication quality among the one or more 

15 wireless networks. 

[0248] 

Note that the communication quality information may include other types of 

information in addition to the reception intensity information or instead of the 

reception intensity information. As an example, the communication quality 

20 information may include a signal-to-noise ratio (SNR). 

[0249] 

- Technique of acquiring communication quality information 

The communication quality information is information generated by the 

mobile communication terminal 100-1 or the wireless communication terminal 200-1 

25 through measurement of communication quality. Thus, for example, an amount of 

information provided from a network side becomes small, and radio resources can be 

saved on the mobile communication network 30. 

[0250] 

When detecting the one or more wireless networks, for example, the 

30 network detection unit 163 measures communication quality of each of the one or 

more wireless networks as described above. Then, the network detection unit 163 
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generates communication quality information indicating the communication quality 

as a measurement result. Then, the second information acquisition unit 164 

acquires the communication quality information. 

[0251] 

5 As a specific example of the information, when the first network 

information shown in FIG. 6 is provided, the network detection unit 163 detects all 

three of the WLANs (i.e., the three WLANs indicated by the first network 

information) shown in FIG. 6. Then, the communication quality information shown 

in FIG 13 is generated by the network detection unit 163 and acquired by the second 

10 information acquisition unit 164. 

[0252] 

Note that authentication capabilities can be different between the mobile 

communication terminal 100-1 and the wireless communication terminal 200-1. In 

addition, a wireless network to which the wireless communication terminal 200-1 is 

15 connectable through an authentication procedure can be any of some wireless 

networks of the at least one wireless network (for example, the three WLANs shown 

in FIG. 6) indicated by the first network information. In such a case, the second 

information acquisition unit 164 may acquire communication quality information 

indicating communication quality of each of the one or more wireless networks 

20 detected by the network detection unit 163 among the some wireless networks. 

[0253] 

- Acquisition of channel information 

The second information acquisition unit 164 acquires, for example, 

information indicating a channel used on each of the one or more wireless networks. 

25 A specific example of the information will be described below with reference to FIG 

14. 

[0254] 

FIG. 14 is an explanatory diagram for describing an example of information 

indicating channels used on wireless networks. Referring to FIG 14, the channels 

30 used on each of the three wireless networks (three WLANs) are shown. For 

example, channel 1 is used on the WLAN of ESSID_1, and channel 6 is used on the 



61 

WLAN of ESSID_2 and the WLAN of ESSID_3. 

[0255] 

With the information, for example, it is possible to ascertain a sharing 

situation of channels on each of wireless networks. 

5 [0256] 

Note that the infonnation indicating channels used on each of the one or 

more wireless networks is, for example, generated according to detection by the 

network detection unit 163, and then the second information acquisition unit 164 

acquires the generated information. Alternatively, the information indicating 

10 channels used on each of the one or more wireless networks may be included in the 

first network information. In this case, the second information acquisition unit 164 

may acquire the information included in the first network information. 

[0257] 

(Configuration of the mobile communication terminal 100-1: Network selection unit 

15 165) 

The network selection unit 165 selects one wireless network among the one 

or more wireless networks based on the state information indicating a state of each of 

the one or more wireless networks. 

[0258] 

20 In the modified example of the first embodiment, in particular, the state 

information indicating a state of each of the one or more wireless networks includes 

communication quality information indicating measured communication quality of 

each of the one or more wireless networks as described above. In other words, the 

network selection unit 165 selects one wireless network among the one or more 

25 wireless networks based on the communication quality information indicating 

measured communication quality of each of the one or more wireless networks. 

Accordingly, it is possible to select a wireless network with better communication 

quality. 

[0259] 

30 Furthermore, the network selection unit 165 selects the one wireless 

network based further on, for example, a sharing situation of a channel used on each 
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of the one or more wireless networks. Accordingly, it is possible to consider, for 

example, a possibility of interference or cross talk occurring on a wireless network, 

and thus to select a wireless network with better communication quality with high 

accuracy. 

5 [0260] 

- Specific selection technique 

The network selection unit 165, for example, evaluates each of the one or 

more wireless networks based on the communication quality information and the 

sharing situation and selects the one wireless network having the highest evaluation 

10 result among the one or more wireless networks. 

[0261 ] 

More specifically, for example, the network selection unit 165 calculates 

evaluation values of each of the one or more wireless networks and selects the one 

wireless network having the highest evaluation value. 

15 [0262] 

As a first example, if the RSSI of a wireless network is higher than -40, 2 is 

added to the evaluation value of the wireless network. In addition, if the RSSI is 

higher than -60 and lower than or equal to -40, 1 is added to the evaluation value. 

If the RSSI is equal to or lower than -60, nothing is added to the evaluation value. 

20 As a specific example, referring to FIG. 13 again, for example, the RSSI of the 

WLAN of ESSID_1 is -30, and thus 2 is added to the evaluation value of the WLAN 

of ESSID_L In addition, for example, since the RSSI of the WLAN of ESSID_2 is 

-50, 1 is added to the evaluation value of the WLAN of ESSID_2. In addition, for 

example, since the RSSI of the WLAN of ESSID_3 is -70, nothing is added to the 

25 evaluation value of the WLAN of ESSID_3. 

[0263] 

As a second example, if a channel to be used on a wireless network is not 

shared by the wireless network and another wireless network, 2 is added to the 

evaluation value of the wireless network. In addition, if the channel is shared by the 

30 wireless network and another wireless network, nothing is added to the evaluation 

value. As a specific example, referring to FIG. 14 again, for example, channel 1 to 
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be used on the WLAN of ESSID__1 is not being shared by the WLAN and other 

WLANs (the WLAN of ESSIDJ2 and the WLAN of ESSID_3). Thus, 2 is added to 

the evaluation value of the WLAN of ESSID_1. In addition, for example, channel 6 

to be used on the WLAN of ESSID_2 is being shared by the WLAN of ESSID_2 and 

5 the WLAN of ESSID_3. Thus, nothing is added to the evaluation values of the 

WLAN of ESSID__2 and the WLAN of ESSID 3. 

[0264] 

The evaluation values are calculated, for example, as described above. 

According to the examples of FIGS. 13 and 14 described above, the evaluation value 

10 of the WLAN of ESSID_J is 4 (=2+2), the evaluation value of the WLAN of 

ESSID2 is 1 (-1H-0), and the evaluation value of the WLAN of ESSIDJ3 is 0 

(=0+0). Thus, according to the examples of FIGS. 13 and 14, the WLAN of 

ESSID1 is selected. 

[0265] 

15 (Process flow: Overall process flow) 

FIG. 15 is a sequence diagram showing an example of a schematic flow of 

an entire communication control process according to the modified example of the 

first embodiment. 

[0266] 

20 Note that Steps S1210, S1220, S1270, S1280, and S1290 in the 

communication control process according to the modified example of the first 

embodiment shown in FIG. 15 are the same as Steps S1010, S1020, S1080, S1090, 

and SHOO in the communication control process according to the first embodiment 

described with reference to FIG. 9. Thus, only Steps S1230, S1240, S1245, and 

25 SI250 will be described here. 

[0267] 

The network information providing device 300-1 provides information 

regarding at least one wireless network 50 (i.e., first network information) included 

in the search result to the mobile communication terminal 100-1 (S1230). Thereby, 

30 the mobile communication terminal 100-1 receives and thereby acquires the first 

network infonnation. 
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[0268] 

Then, the mobile communication terminal 100-1 detects one or more 

wireless networks 50 based on the first network information (S1240). Specifically, 

for example, the mobile communication terminal 100-1 scans the at least one 

5 wireless network 50 indicated by the first network information. As a result, the 

mobile communication terminal 100-1 detects one or more wireless networks 50 

from the at least one wireless network 50. 

[0269] 

In addition, the mobile communication terminal 100-1 measures 

10 communication quality of each of the one or more wireless networks, and generates 

communication quality information indicating the communication quality as a 

measurement result (SI245). Note that, for example, the mobile communication 

terminal 100-1 also generates infonnation indicating a channel used on each of the 

one or more wireless networks. 

15 [0270] 

The mobile communication terminal 100-1 thereafter executes a network 

selection process (S1250). In other words, the mobile communication terminal 100-

1 selects one wireless network 50 among the one or more wireless networks 50 based 

on the communication quality infonnation and a sharing situation of a channel used 

20 on each of the one or more wireless networks. 

[0271] 

(Network selection process: S1250) 

FIG. 16 is a flowchart showing an example of a schematic flow of the 

network selection process according to the modified example of the first embodiment. 

25 The network selection process corresponds to the process of Step SI250 shown in 

FIG. 15. 

[0272] 

The network selection unit 165 selects, as an evaluation target, one wireless 

network that is not evaluated yet from the one or more wireless networks (S1251). 

30 [0273] 

Then, if the RSSI of the wireless network that is an evaluation target is 
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higher than -40 (YES in SI252), the network selection unit 165 adds 2 to the 

evaluation value of the wireless network (S1253). Otherwise (NO in S1252), if the 

RSSI of the wireless network is higher than -60 (YES in S1254), the network 

selection unit 165 adds 1 to the evaluation value of the wireless network (SI255). 

5 Otherwise (NO in SI 254), the network selection unit 165 adds nothing to the 

evaluation value of the wireless network (S1256). 

[0274] 

In addition, if a channel to be used on the wireless network that is an 

evaluation target is being shared by the wireless network and another wireless 

10 network (YES in S1257), the network selection unit 165 adds nothing to the 

evaluation value of the wireless network (S1258). If the channel is not being shared 

(NO in S1257), the network selection unit 165 adds 2 to the evaluation value of the 

wireless network (S1259). 

[0275] 

15 Then, if all of the one or more wireless networks have been evaluated (YES 

in S ] 260), the network selection unit 165 selects the one wireless network having the 

highest evaluation value among the one or more wireless networks (S1261). Then, 

the process ends. Otherwise (NO in S1260), the process returns to Step S1251. 

[0276] 

20 «4. Second embodiment» 

Next, a second embodiment of the present disclosure will be described with 

reference to FIGS. 17 to 19. 

[0277] 

According to the second embodiment, a wireless communication terminal 

25 200-2 selects one wireless network among one or more wireless networks to which 

the wireless communication terminal 200-2 is connectable through an authentication 

procedure. Then, the wireless communication terminal 200-2 is connected to the 

one selected wireless network. 

[0278] 

30 <4.1. Configuration of the wireless communication terminal> 

First, an example of a configuration of the wireless communication terminal 
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200-2 according to the second embodiment of the present disclosure will be 

described with reference to FIG. 17. FIG. 17 is a block diagram showing an 

example of a configuration of the wireless communication terminal 200-2 according 

to the second embodiment. Referring to FIG. 17, the wireless communication 

5 terminal 200-2 includes a first wireless communication unit 210, an antenna unit 211, 

a second wireless communication unit 220, an antenna unit 221, a storage unit 230, 

and a control unit 240. 

[0279] 

(First wireless communication unit 210) 

10 The first wireless communication unit 210 performs wireless 

communication that is different from mobile communication of a mobile 

communication network 30. The wireless communication is, for example, WLAN 

communication. Specifically, for example, the WLAN communication is 

communication that conforms with any of WLAN standards such as IEEE 802.11a, 

15 lib, llg, lln, llac, and Had. 

[0280] 

For example, the first wireless communication unit 210 receives signals 

from the access point 51 and transmits signals to the access point 51. In addition, 

for example, in cases of direct communication, the first wireless communication unit 

20 2100 receives signals from another terminal device and transmits signals to the other 

terminal device. The other terminal device is, for example, the mobile 

communication terminal 100. 

[0281] 

(Antenna unit 211) 

25 The antenna unit 211 radiates, as radio waves, signals output from the first 

wireless communication unit 210 to the space. In addition, the antenna unit 211 

converts radio waves of the space into signals and outputs the signals to the first 

wireless communication unit 210. 

[0282] 

30 (Second wireless communication unit 220) 

The second wireless communication unit 220 performs wireless 
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communication that is different from mobile communication. The wireless 

communication is, for example, short-range wireless communication, and includes 

Bluetooth communication (i.e., communication that conforms with the Bluetooth 

standard) as an example. The second wireless communication unit 220, for 

5 example, receives signals from another terminal device and transmits signals to the 

other terminal device. The other terminal device is, for example, the mobile 

communication terminal 100-2. 

[0283] 

(Storage unit 230) 

10 The storage unit 230 temporarily or permanently stores programs and data 

for operations of the wireless communication terminal 200. 

[0284] 

(Control unit 240) 

The control unit 240 provides various functions of the wireless 

15 communication terminal 200-2. The control unit 240 includes a first information 

acquisition unit 241, a network detection unit 242, a second information acquisition 

unit 243, a network selection unit 244, and a connection control unit 245. 

[0285] 

(First information acquisition unit 241) 

20 - Acquisition of third network information 

The first information acquisition unit 241 acquires at least partial 

infonnation (hereinafter referred to as "third network information") of information 

provided by a network information providing device 300-2 to a mobile 

communication terminal 100-2 (hereinafter referred to as "first network 

25 information"). The third network information is infonnation provided by the 

mobile communication terminal 100-2 to the wireless communication terminal 200-2. 
[0286] 

— First network information 

— Content 

30 Content of the first network information of the second embodiment is the 

same as the content of the first network information of the first embodiment 
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described above. Thus, overlapping description will be omitted here. Note that, as 

an example, the first network information is the information shown in FIG. 6. 

[0287] 

— Provision technique and acquisition technique 

5 A provision technique of the first network information used by the network 

information providing device 300-2 of the second embodiment is the same as the 

provision technique of the first network information used by the network information 

providing device 300-1 of the first embodiment. In addition, an acquisition 

technique of the first network information used by the mobile communication 

10 terminal 100-2 of the second embodiment is the same as the acquisition technique of 

the first network information used by the mobile communication terminal 100-1 of 

the first embodiment. Therefore, overlapping description will be omitted here. 

[0288] 

~ Third network information 

15 The third network information is at least partial information of the first 

network information and is provided by the mobile communication terminal 100-2 to 

the wireless communication terminal 200-2 as described above. 

[0289] 

— Content 

20 In the second embodiment, for example, the third network information is the 

same as the first network information. In other words, the third network 

information is. information regarding at least one wireless network for the wireless 

communication that is different from the mobile communication. In addition, 

information items included in the third network information are the same as the 

25 information items included in the first network information. As an example, the 

third network information is the information shown in FIG 6. 

[0290] 

Note that the third network information may be partial information of the 

first network information. 

30 [0291] 

When the first network information is information regarding two or more 
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wireless networks for the wireless communication that is different from the mobile 

communication, for example, the third network information may be information 

regarding some wireless networks among the two or more wireless networks. 

When authentication capabilities are different between the mobile communication 

5 terminal 100-2 and the wireless communication terminal 200-2, in particular, a 

wireless network to which the wireless communication terminal 200-2 is connectable 

through an authentication procedure can be any of some wireless networks of the at 

least one wireless network indicated by the first network information. In such a 

case, the third network information may be information regarding the some wireless 

10 networks included in the first network information (i.e., wireless networks to which 

the wireless communication terminal 200-2 is connectable through an authentication 

procedure). 

[0292] 

In addition, the information items included in the third network infonnation 

15 may include, for example, some information items among the information items 

included in the first network information. 

[0293] 

— Acquisition technique 

The network information providing device 300-2 provides, for example, the 

20 first network information to the mobile communication temiinal 100-2. Then, the 

mobile communication terminal 100-2 provides the third network information to the 

wireless communication terminal 200-2. Then, the first information acquisition unit 

241 acquires the third network infonnation via the first wireless communication unit 

210 (or the second wireless communication unit 220). The first information 

25 acquisition unit 241 thereafter causes the storage unit 230 to store the third network 

information. 

[0294] 

- Acquisition of use situation infonnation 

The first infonnation acquisition unit 241 acquires, for example, use 

30 situation information indicating a use situation of each of the at least one wireless 

network. 
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[0295] 

-- Technique of acquiring use situation information 

For example, the network information providing device 300-2 acquires the 

use situation information from each of the at least one wireless network and provides 

5 the use situation information to the mobile communication terminal 100-2. Then, 

the mobile communication terminal 100-2 provides the use situation information to 

the wireless communication terminal 200-2. Then, the first information acquisition 

unit 241 acquires the use situation information via the first wireless communication 

unit 210 (or the second wireless communication unit 220). The first information 

10 acquisition unit 241 thereafter causes the storage unit 230 to store the use situation 

information. Note that, as an example, the use situation information acquired by the 

first information acquisition unit 241 is the information shown in FIG. 7. 

[0296] 

-- Information items included in use situation information 

15 Information items included in the use situation information acquired by the 

first information acquisition unit 241 are, for example, the same as the information 

items included in the use situation information acquired by the first information 

acquisition unit 162 in the first embodiment. Thus, overlapping description will be 

omitted here. 

20 [0297] 

- Acquisition of disposition situation information 

The first information acquisition unit 241 acquires, for example, disposition 

situation information indicating a disposition situation of an access point of each of 

the at least one wireless network. 

25 [0298] 

-- Technique of acquiring disposition situation information 

For example, the network information providing device 300-2 acquires the 

use situation information and the disposition situation information from each of the 

at least one wireless network, and provides the use situation information and the 

30 disposition situation information to the mobile communication terminal 100-2. 

Then, the mobile communication terminal 100-2 provides the use situation 
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information and the disposition situation information to the wireless communication 

terminal 200-2. Then, the first infonnation acquisition unit 241 acquires the 

disposition situation information along with the use situation information via the first 

wireless communication unit 210 (or the second wireless communication unit 220). 

5 The first information acquisition unit 241 thereafter causes the storage unit 230 to 

store the disposition situation information along with the use situation information. 

[0299] 

— Information items included in disposition situation information 

Information items included in the disposition situation information acquired 

10 by the first infonnation acquisition unit 241 are, for example, the same as the 

information items included in the disposition situation information acquired by the 

first information acquisition unit 162 in the first embodiment. Thus, overlapping 

description will be omitted here. Note that, as an example, the disposition situation 

information acquired by the first infonnation acquisition unit 241 is the information 

15 shown in FIG. 8. 

[0300] 

- Acquisition of authentication information 

The mobile communication terminal 100-2 provides, for example, 

authentication information provided by a SIM of the mobile communication terminal 

20 100-2 to the wireless communication terminal 200-2. Then, the first information 

acquisition unit 241 acquires the authentication information provided by the mobile 

communication terminal 100-2. 

[0301] 

(Network detection unit 242) 

25 The network detection unit 242 detects a wireless network for the wireless 

communication. 

[0302] 

For example, the network detection unit 242 detects the wireless network 

(for example, a WLAN) by scanning channels for wireless networks for the wireless 

30 communication (for example, WLANs). 

[0303] 
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- Detection based on third network information 

The network detection unit 242 detects the wireless network for the wireless 

communication based on, for example, the third network infonnation. 

[0304] 

5 Specifically, for example, the network detection unit 242 scans the at least 

one wireless network indicated by the third network information to detect one or 

more wireless networks from the at least one wireless network. As an example, 

when the third network information is, for example, information regarding the three 

wireless networks shown in FIG. 6, the network detection unit 242 scans the three 

10 wireless networks. As a result, for example, the network detection unit 242 detects 

all three of the wireless networks. 

[0305] 

In addition, for example, the third network information includes information 

indicating a channel for each of the at least one wireless network. In this case, the 

15 network detection unit 242 performs the scanning based on information indicating 

the channel Accordingly, it is possible to detect a wireless network faster. 

[0306] 

(Second information acquisition unit 243) 

- Acquisition of slate information 

20 The second information acquisition unit 243 acquires state information 

indicating a state of each of one or more wireless networks for wireless 

communication that is different from mobile communication of the mobile 

communication network 30. 

[0307] 

25 The state information includes, for example, use situation information 

indicating a use situation of each of the one or more wireless networks. 

[0308] 

- One or more wireless networks 

Features of the one or more wireless networks are the same as the features 

30 of the one or more wireless networks described in relation to the state information 

acquired by the second information acquisition unit 164 in the first embodiment. 
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[0309] 

In other words, the one or more wireless networks are wireless networks for 

the wireless communication to which the wireless communication terminal 200-2 is 

connectable through an authentication procedure. In addition, each of the one or 

5 more wireless networks is, for example, a wireless network that has a communication 

area that corresponds to a position of the mobile communication terminal 100-2 or 

the wireless communication terminal 200-2. In addition, each of the one or more 

wireless networks is, for example, a wireless network that has an available time in 

terms of time. In addition, each of the one or more wireless networks is, for 

10 example, a WLAN, and the wireless communication that is different from the mobile 

communication is, for example, WLAN communication. Note that overlapping 

description will be omitted here. 

[0310] 

— Information items included in use situation information 

15 Information items included in the use situation information acquired by the 

second information acquisition unit 243 are, for example, the same as the 

information items included in the use situation information acquired by the second 

information acquisition unit 164 in the first embodiment. 

[0311] 

20 As a first example, the use situation information includes information 

regarding the number of devices that are connected to each of the one or more 

wireless networks. As a second example, the use situation information includes 

information regarding traffic on each of the one or more wireless networks. Note 

that overlapping description will be omitted here. 

25 [0312] 

— Technique of acquiring use situation information 

The use situation information acquired by the second information 

acquisition unit 243 is at least partial information of the information provided by the 

mobile communication terminal 100-2 via the mobile communication network 30, 

30 and is included in the information provided by the mobile communication terminal 

100-2 to the wireless communication terminal 200-2. 
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[0313] 

The first information acquisition unit 241 acquires, for example, use 

situation information indicating a use situation of each of at least one wireless 

network indicated by third network information, and causes the storage unit 230 to 

5 store the information as described above. On the other hand, the second 

information acquisition unit 243 acquires at least partial information of the use 

situation information acquired by the first information acquisition unit 241 from the 

storage unit 230. 

[0314] 

10 More specifically, for example, the second information acquisition unit 243 

acquires the use situation information indicating a use situation of each of one or 

more wireless networks detected by the network detection unit 242 from the at least 

one wireless network indicated by the third network information. 

[0315] 

15 As a specific example of the information, when the information shown in 

FIG. 6 is provided as the third network information, all three of the WLANs shown in 

FIG. 6 are detected by the network detection unit 242 as described above. In this 

case, for example, the second information acquisition unit 243 acquires the use 

situation information shown in FIG. 7. Of course, two or fewer WLANs among the 

20 three WLANs shown in FIG 6 may be detected by the network detection unit 242. 

In this case, the second information acquisition unit 243 may acquire use situation 

information of the two or fewer WLANs of the use situation information shown in 

FIG. 7. 

[0316] 

25 Note that the use situation information acquired by the second information 

acquisition unit 243 may include only some information items of the use situation 

information acquired by the first information acquisition unit 241. 

[0317] 

— Others 

30 Note that the information regarding the one or more wireless networks is at 

least partial information of the information provided by the network information 
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providing device 300-2 to the mobile communication terminal 100-2, and is included 

in the information provided by the mobile communication terminal 100-2 to the 

wireless communication terminal 200-2. 

[0318] 

5 More specifically, for example, the one or more wireless networks are 

included in the at least one wireless network indicated by the third network 

information, and the information regarding the one or more wireless networks is 

included in the third network information as described above. In other words, the 

information regarding the one or more wireless networks is included in the third 

10 network information provided by the mobile communication terminal 100-2 to the 

wireless communication terminal 200-2. 

[033 9] 

As described above, the wireless communication terminal 200-2 can 

ascertain the one or more wireless networks. 

15 [0320] 

- Acquisition of disposition situation information 

The second information acquisition unit 243 acquires, for example, 

disposition situation information indicating a disposition situation of an access point 

of each of the one or more wireless networks. 

20 [0321] 

- Infonnation items included in disposition situation information 

Information items included in the disposition situation information acquired 

by the second infonnation acquisition unit 243 are, for example, the same as the 

information items included in the disposition situation information acquired by the 

25 second information acquisition unit 164 in the first embodiment. Thus, overlapping 

description will be omitted here. 

[0322] 

~ Technique of acquiring disposition situation information 

The second information acquisition unit 243 acquires, for example, the 

30 disposition situation information in the same manner as the use situation information. 

[0323] 
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The first information acquisition unit 241 acquires, for example, disposition 

situation information indicating a disposition situation of an access point of at least 

one wireless network indicated by the third network information and causes the 

storage unit 230 to store the information as described above. On the other hand, the 

5 second information acquisition unit 243 acquires at least partial information of the 

disposition situation information acquired by the first information acquisition unit 

241 from the storage unit 230. 

[0324] 
More specifically, for example, the network detection unit 242 detects one 

10 or more wireless networks from the at least one wireless network indicated by the 

third network information. Then, the second information acquisition unit 243 

acquires disposition situation information indicating a disposition situation of an 

access point of each of the one or more detected wireless networks. 

[0325] 
15 As a specific example of the information, when the information shown in 

FIG. 6 is provided as the third network information, all three of the WLANs shown in 

FIG. 6 are detected by the network detection unit 242 as described above. In this 

case, for example, the second information acquisition unit 243 acquires the 

disposition situation information shown in FIG. 8. Of course, two or fewer WLANs 

20 among the three WLANs shown in FIG. 6 may be detected by the network detection 

unit 242. In this case, the second information acquisition unit 243 may acquire 

disposition situation information of the two or fewer WLANs of the disposition 

situation information shown in FIG. 8. 

[0326] 

25 (Network selection unit 244) 
The network selection unit 244 selects one wireless network among the one 

or more wireless networks based on the state information indicating a state of each of 

the one or more wireless networks. 

[0327] 
30 As described above, the state information indicating a state of each of the 

one or more wireless networks includes, for example, use situation information 
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indicating a use situation of each of the one or more wireless networks. In other 

words, the network selection unit 244 selects one wireless network among the one or 

more wireless networks based on the use situation information indicating a use 

situation of each of the one or more wireless networks. Accordingly, it is possible 

5 to select a wireless network with better communication quality. 

[0328] 

Furthermore, the network selection unit 244 selects, for example, the one 

wireless network based further on the disposition situation information indicating a 

disposition situation of an access point of each of the one or more wireless networks. 

10 Accordingly, for example, it is possible to select a wireless network with better 

communication quality with high accuracy. 

[0329] 

- Specific selection technique 

A specific selection technique used by the network selection unit 244 is, for 

15 example, the same as the specific selection technique used by the network selection 

unit 165 in the first embodiment. Thus, overlapping description will be omitted 

here. 

[0330] 

(Connection control unit 245) 

20 The connection control unit 245 causes the wireless communication 

terminal 200-2 to be connected to the one selected wireless network through the 

authentication procedure. 

[0331] 

As a specific process, for example, the connection control unit 245 performs 

25 the authentication procedure. The authentication procedure includes, for example, 

the authentication procedure in which authentication information provided by the 

SIM of the mobile communication terminal 100-2 is used (i.e., SIM authentication 

procedure) as described above. In this case, the connection control unit 245 

performs the authentication procedure using the authentication information provided 

30 by the mobile communication terminal 100-2 (the authentication information 

provided by the SIM). Then, if authentication succeeds in the authentication 
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procedure, the wireless communication terminal 200-2 is connected to the one 

selected wireless network. 

[0332] 

As an example, the authentication procedure is a procedure for 

5 authentication based on EAP-AKA. Note diat the authentication procedure may be 

another authentication procedure. The authentication procedure may be, for 

example, a procedure for authentication based on EAP-AKA' or may be a procedure 

for authentication based on EAP-SIM. 

[0333] 

10 In this manner, the wireless communication terminal 200-2 is connected to 

the one selected wireless network. Accordingly, for example, it is possible for the 

wireless communication terminal 200-2 to promptly switch communication to 

communication that is performed via a more desirable wireless network. 

[0334] 

15 First, since the one selected wireless network is one wireless network to 

which the wireless communication terminal 200-2 is connectable through the 

authentication procedure, the wireless communication terminal 200-2 can promptly 

switch communication from communication using tethering to communication that is 

performed via the one selected wireless network (for example, a WLAN). 

20 [0335] 

More specifically, for example, a device with the ANDSF generally 

provides information regarding a wireless network to a device that performs mobile 

communication, but does not provide the information to a device that does not 

perform mobile communication. On the other hand, in the embodiment of the 

25 present disclosure, the mobile communication terminal 100-2 acquires, for example, 

information regarding a wireless network to which the wireless communication 

terminal 200-2 is connectable through the authentication procedure from the device 

with the ANDSF (the network information providing device 300-2) and provides the 

information regarding the wireless network to the wireless communication terminal 

30 200-2 as described above. Thus, even the wireless communication terminal 200-2 

that is not provided with the information directly from the device with the ANDSF 
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can be promptly connected to the wireless network to which the terminal is 

connectable through the authentication procedure. 

[0336] 

Second, the wireless communication terminal 200-2 is connected to one 

5 wireless network selected based on state information among one or more wireless 

networks to which the wireless communication terminal 200-2 is connectable 

through the authentication procedure. Thus, the wireless communication terminal 

200-2 can be connected to, for example, a more desirable wireless network to which 

the terminal is connectable through the authentication procedure (for example, a 

10 wireless network with better communication quality). In other words, the wireless 

communication terminal 200-2 can promptly switch communication from 

communication using tethering to communication that is performed via the more 

desirable wireless network. 

[0337] 

15 Note that, when communication using tethering is being performed, the 

wireless communication terminal 200-2 can acquire information from the mobile 

communication terminal 100-2. Thus, connection of the wireless communication 

terminal 200-2 to the one selected wireless network is appropriate particularly when 

communication to tethering is switched to communication via a wireless network (for 

20 example, a WLAN). 

[0338] 

In addition, if the SIM authentication procedure is used, it is possible to 

lessen efforts of a user of the wireless communication terminal 200-2 in, for example, 

connection of the wireless communication terminal 200-2 that does not perform 

25 mobile communication on the mobile communication network 30 to a wireless 

network (a WLAN). It is possible to lessen an effort of, for example, inputting a 

password or the like. Thus, it is possible to promptly switch communication. 

Note that it is also possible to lessen efforts of the user by using an authentication 

procedure in which an electronic certificate is used as in the case in which the SIM 

30 authentication procedure is used. 

[0339] 
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<4.2. Process flow> 

Next, an example of a communication control process according to the 

second embodiment will be described with reference to FIG. 18. 

[0340] 

5 (Overall process flow) 

FIG. 18 is a sequence diagram showing an example of a schematic flow of 

the entire communication control process according to the second embodiment. 

[0341] 

As a premise, for example, the mobile communication terminal 100-2 and 

10 the wireless communication terminal 200-2 are connected to each other in first 

wireless communication (for example, WLAN communication (direct 

communication)). In addition, the mobile communication terminal 100-2 is 

connected to the mobile communication network 30. Furthermore, the wireless 

communication terminal 200-2 performs communication using tethering by using the 

15 tethering function of the mobile communication terminal 100-2. 

[0342] 

First, the mobile communication terminal 100-2 transmits a network 

information requesting message to the network information providing device 300-2 

included on the mobile communication network 30 according to occurrence of any 

20 one or more predetermined events (S1310). The network information requesting 

message includes information for specifying a wireless network (for example, 

network type information, position-related information, time information, and the 

like). 

[0343] 

25 Then, upon receiving the network information requesting message, the 

network information providing device 300-2 searches for a wireless network (SI320). 

For example, the network information providing device 300-2 searches for a wireless 

network that corresponds to the information for specifying the wireless network (for 

example, the network type information, the position-related infonnation, the time 

30 information, and the like). Then, the search result includes, for example, at least 

one wireless network 50. 
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[0344] 

In addition, the network information providing device 300-2 requests 

provision of information from each of the at least one wireless network 50 (S1330). 

Then, each of the at least one wireless network 50 provides use situation information 

5 indicating its use situation and disposition situation information indicating a 

disposition situation of its access point to the network information providing device 

300-2 (S1335). Thereby, the network information providing device 300-2 acquires 

the use situation information indicating the use situation of each of the at least one 

wireless network 50 and the disposition situation infonnation indicating the 

10 disposition situation of the access point of each of the at least one wireless network 

50. Note that, although only one wireless network 50 is shown in FIG. 18, there can 

be two or more wireless networks 50. 

[0345] 

The network information providing device 300-2 thereafter provides 

15 information regarding the at least one wireless network 50 (i.e., first network 

information), the use situation information, and the disposition situation information 

to the mobile communication terminal 100-2 (S1340). Then, the mobile 

communication terminal 100-2 receives and thereby acquires the first network 

information, the use situation information, and the disposition situation information. 

20 [0346] 

Then, the mobile communication terminal 100-2 transmits a switch 

instructing message including third network information, the use situation 

information, and the disposition situation information to the wireless communication 

terminal 200-2 (S1350). Then, the wireless communication terminal 200-2 receives 

25 the switch instructing message, and thereby acquires the third network information, 

the use situation information, and the disposition situation information. Note that 

the third network information is the same information as, for example, the first 

network information. 

[0347] 

30 The wireless communication terminal 200-2 thereafter detects one or more 

wireless networks 50 based on the third network information (S1360). Specifically, 
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for example, the wireless communication terminal 200-2 scans the at least one 

wireless network 50 indicated by the third network information. As a result, the 

wireless communication terminal 200-2 detects one or more wireless networks 50 

from the at least one wireless network 50. 

5 [0348] 

Then, the wireless communication terminal 200-2 executes a network 

selection process (S1370). In other words, the wireless communication terminal 

200-2 acquires use situation information indicating a use situation of the one or more 

detected wireless networks 50 and disposition situation information indicating a 

10 disposition situation of an access point of the one or more detected wireless networks 

50. Thereby, the wireless communication terminal 200-2 selects one wireless 

network 50 among the one or more wireless networks 50 based on the use situation 

information and the disposition situation information. 

[0349] 

15 Thereafter, the mobile communication terminal 100-2 and the wireless 

communication terminal 200-2 perform a connection switch process for switching 

from connection of the first wireless communication (WLAN communication (direct 

communication)) to connection of second wireless communication (Bluetooth 

communication) (S1390). As a result, the mobile communication terminal 100-2 

20 and the wireless communication terminal 200-2 are connected to each other in the 

second wireless communication (Bluetooth communication). 

[0350] 

Further, the wireless communication terminal 200-2 performs a connection 

process to connect to the one selected wireless network 50 (S1400). As a result, the 

25 wireless communication terminal 200-2 is connected to the one wireless network 50. 

[0351] 

(Network selection process: SI 370) 

The flow of the network selection process (S1370) executed by the wireless 

communication terminal 200-2 in the second embodiment is the same as, for example, 

30 the flow of the network selection process executed by the mobile communication 

terminal 100-1 in the first embodiment (i.e., the flow described with reference to FIG 
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10). Thus, overlapping description will be omitted here. 

[0352] 

(Connection switch process: SI390) 
The flow of a connection switch process (SI390) executed by the mobile 

5 communication terminal 100-2 and the wireless communication terminal 200-2 in the 

second embodiment is the same as, for example, the flow of the connection switch 

process executed by the mobile communication terminal 100-1 and the wireless 

communication terminal 200-1 in the first embodiment (i.e., the flow described with 

reference to FIG. 11). Thus, overlapping description will be omitted here. 

10 [0353] 
(Wireless network connection process: S1400) 

The flow of a connection process (S1400) in the second embodiment is the 

same as, for example, the flow of the connection process of the first embodiment (i.e., 

the flow described with reference to FIGS. 12A and 12B) except that detection of a 

15 wireless network (S1110) is not included. Thus, overlapping description will be 

omitted here. 

[0354] 

<4.3. Modified example> 

Next, a modified example of the second embodiment will be described with 

20 reference to FIG. 19. 

[0355] 
According to the second embodiment described above, the wireless 

communication terminal 200-2 acquires, for example, as state information indicating 

a state of each of one or more wireless networks, use situation information indicating 

25 a use state of each of the one or more wireless networks. Then, the wireless 

communication terminal 200-2 selects one wireless network among the one or more 

wireless networks based on the use situation information. 

[0356] 
On the other hand, according to a modified example of the second 

30 embodiment, the wireless communication terminal 200-2 acquires, as state 

information indicating a state of each of one or more wireless networks, 
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communication quality information indicating measured communication quality of 

each of the one or more wireless networks. Then, the wireless communication 

terminal 200-2 selects one wireless network among the one or more wireless 

networks based on the communication quality information. 

5 [0357] 

Note that only differences between the above-described example of the 

second embodiment and the modified example of the second embodiment will be 

described here. 

[0358] 

10 (Wireless communication terminal 200-2: First information acquisition unit 241) 

In the modified example of the second embodiment, the first information 

acquisition unit 241 acquires, for example, neither use situation information nor 

disposition situation information. 

[0359] 

15 (Wireless communication terminal 200-2: Network detection unit 242) 

- Measurement of communication quality 

In the modified example of the second embodiment, when detecting a 

wireless network for the wireless communication based on the third network 

information, the network detection unit 242 measures, for example, communication 

20 quality of the detected wireless network. 

[0360] 

When deteeting the one or more wireless networks, the network detection 

unit 242 detects, for example, communication quality of each of the one or more 

wireless networks. Then, the network detection unit 242 generates, as a 

25 measurement result, communication quality infonnation indicating the 

communication quality. 

[0361] 

As an example, the network detection unit 242 measures, as the 

communication quality, intensity of a received signal, and generates communication 

30 quality information indicating the measured intensity. As an example, the 

information indicating intensity of a received signal is an RSSI. 
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[0362] 

(Wireless communication terminal 200-2: Second information acquisition unit 243) 

— Acquisition of state information 

As described above, the second information acquisition unit 243 acquires 

5 state information indicating a state of each of one or more wireless networks for 

wireless communication that is different from mobile communication of the mobile 

communication network 30. 

[0363] 

In the modified example of the second embodiment, in particular, the state 

1.0 information includes communication quality information indicating measured 

communication quality of each of the one or more wireless networks. 

[0364] 

— Information items included in communication quality information 

Information items included in the communication quality information 

15 acquired by the second information acquisition unit 243 are, for example, the same as 

the information items included in the communication quality information acquired by 

the second infonnation acquisition unit 164 in the first embodiment described above. 

Thus, overlapping description will be omitted here. Note that, as an example, the 

communication quality information acquired by the second information acquisition 

20 unit 243 is the information shown in FIG. 13. 

[0365] 

— Technique of acquiring communication quality information 

The communication quality information is information generated by the 

mobile communication terminal 100-2 or the wireless communication terminal 200-2 

25 through measurement of communication quality. Thus, for example, an amount of 

information provided from a network side becomes small, and radio resources can be 

saved on the mobile communication network 30. 

[0366] 

When detecting the one or more wireless networks, for example, the 

30 network detection unit 242 measures communication quality of each of the one or 

more wireless networks as described above. Then, the network detection unit 242 
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generates communication quality information indicating the communication quality 

as a measurement result. Then, the second information acquisition unit 243 

acquires the communication quality information. 

[0367] 

5 As a specific example of the information, when the information shown in 

FIG. 6 is provided as the third network information, for example, the network 

detection unit 242 detects all three of the WLANs shown in FIG. 6. Then, the 

communication quality information shown in FIG. 13 is generated by the network 

detection unit 242 and acquired by the second information acquisition unit 243. 

10 [0368] 

- Acquisition of channel information 

The second information acquisition unit 243 acquires, for example, 

information indicating a channel used on each of the one or more wireless networks. 

As an example, the second information acquisition unit 243 acquires the information 

15 shown in FIG. 14 as the information. With the information, for example, it is 

possible to ascertain a sharing state of a channel used on each of the wireless 

networks. 

[0369] 

Note that the information indicating a channel used on each of the one or 

20 more wireless networks is, for example, generated according to detection by the 

network detection unit 242, and then the second information acquisition unit 243 

acquires the generated information. Alternatively, the information indicating a 

channel used on each of the one or more wireless networks may be information 

included in the third network information. In this case, the second information 

25 acquisition unit 243 may acquire the information included in the third network 

information. 

[0370] 

(Wireless communication terminal 200-2: Network selection unit 244) 

The network selection unit 244 selects one wireless network among the one 

30 or more wireless networks based on the state information indicating a state of the one 

or more wireless networks as described above. 
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[0371] 

As described above, in the modified example of the second embodiment, in 

particular, the state infonnation indicating a state of each of the one or more wireless 

networks includes communication quality information indicating measured 

5 communication quality of each of the one or more wireless networks. In other 

words, the network selection unit 244 selects one wireless network among the one or 

more wireless networks based on the communication quality information indicating 

the measured communication quality of each of the one or more wireless networks. 

Accordingly, it is possible to select a wireless network with better communication 

10 quality. 

[0372] 

Furthermore, for example, the network selection unit 244 selects the one 

wireless network based further on a sharing situation of a channel used on each of the 

one or more wireless networks. Accordingly, for example, it is possible to consider 

15 a possibility of interference or cross talk occurring on the wireless network, and to 

select a wireless network with better communication quality with high accuracy. 

[0373] 

- Specific selection technique 

A specific selection technique used by the network selection unit 244 in the 

20 modified example of the second embodiment is, for example, the same as the specific 

selection technique used by the network selection unit 165 in, for example, the 

modified example of the first embodiment. Thus, overlapping description will be 

omitted here. 

[0374] 

25 (Process flow: Overall process flow) 

FIG. 19 is a sequence diagram showing an example of a schematic flow of 

an entire communication control process according to the modified example of the 

second embodiment. 

[0375] 
30 Note that Steps SI510, S1520, S1570, and S1580 of the communication 

control process according to the modified example of the second embodiment shown 

in 
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FIG. 19 are the same as Steps S1310, S1320, S1390, and S1400 of the 

communication control process according to the second embodiment described with 

reference to FIG. 18. Thus, only Steps S1530, S1540, S1550, S1555, and SI560 

will be described. 

5 [0376] 

The network information providing device 300-2 provides information 

regarding at least one wireless network 50 included in the search result (i.e., first 

network information) to the mobile communication terminal 100-2 (S1530). Then, 

the mobile communication terminal 100-2 receives and thereby acquires the first 

10 network information. 

[0377] 

Then, the mobile communication terminal 100-2 transmits a switch 

instructing message including third network information to the wireless 

communication terminal 200-2 (S1540). Then, the wireless communication 

15 terminal 200-2 receives the switch instructing message and thereby acquires the third 

network information. The third network information is, for example, the same as 

the first network information. 

[0378] 

Then, the wireless communication terminal 200-2 detects one or more 

20 wireless networks 50 based on the third network infonnation (S1550). Specifically, 

for example, the wireless communication terminal 200-2 scans the at least one 

wireless network 50 indicated by the third network information. As a result, the 

wireless communication terminal 200-2 detects one or more wireless networks 50 

from the at least one wireless network 50. 

25 [0379] 

In addition, the wireless communication terminal 200-2 measures 

communication quality of each of the one or more wireless networks, and generates, 

as a measurement result, communication quality information indicating the 

communication quality (S1555). Note that, for example, the wireless 

30 communication terminal 200-2 also generates information indicating a channel used 

on each of the one or more wireless networks. 
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[0380] 

The wireless communication terminal 200-2 thereafter executes a network 

selection process (S1560). In other words, the wireless communication terminal 

200-2 selects one wireless network 50 among the one or more wireless networks 50 

5 based on the communication quality information and a sharing situation of a channel 

used on each of the one or more wireless networks. 

[0381] 

(Network selection process: S1560) 

The flow of the network selection process (S1560) executed by the wireless 

10 communication terminal 200-2 in the modified example of the second embodiment is, 

for example, the same as the flow of the network selection process (i.e., the flow 

described with reference to FIG. 16) executed by the mobile communication terminal 

100-1 in the modified example of the first embodiment. 

[0382] 

15 <«5. Application examples»> 

The technology of the present disclosure is applicable to various kinds of 

products. For example, the mobile communication terminal 100 can be realized as 

a mobile terminal such as a smartphone, a tablet personal computer (PC), or a 

portable/dongle-type mobile router, or an in-vehicle terminal such as a car navigation 

20 device. In addition, the mobile communication terminal 100 can be realized as a 

terminal that performs machine-to-machine (M2M) communication (which is also 

called a machine-type communication (MTC) terminal). Further, the mobile 

communication terminal 100 can be a wireless communication module (for example, 

an integrated circuit module formed in one die) mounted in such a terminal. 

25 [0383] 

In addition, the wireless communication terminal 200 can be realized as, for 

example, a mobile terminal such as a tablet PC, a notebook PC, a portable game 

terminal, or a digital camera, a fixed terminal such as a television receiver set, a 

printer, a digital scanner, or a network storage, or an in-vehicle terminal such as a car 

30 navigation device. In addition, the wireless communication terminal 200 can be 

realized as a terminal that performs M2M communication (which is also called an 
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MTC terminal) such as a smart meter, a vending machine, a remote monitoring 

device, or a point-of-sale (POS) terminal. Further, the wireless communication 

terminal 200 can be a wireless communication module (for example, an integrated 

circuit module formed in one die) mounted in such a terminal. 

5 [0384] 

<5.1. Application examples regarding a mobile communication terminal> 

First, a first application example (a smartphone 700) and a second 

application example (a car navigation device 730 and an in-vehicle system 760) 

regarding the mobile communication terminal 100 according to an embodiment of 

10 the present disclosure will be described. 

[0385] 

(First application example) 

FIG. 20 is a block diagram showing an example of a schematic 

configuration of the smartphone 700 to which the technology according to the 

15 present disclosure can be applied. The smartphone 700 includes a processor 701, a 

memory 702, a storage 703, an external connection interface 704, a camera 705, a 

sensor 706, a microphone 707, an input device 708, a display device 709, a speaker 

710, a mobile communication interface 711, an antenna switch 712, an antenna 713, 

a WLAN communication interface 714, an antenna switch 715, an antenna 716, a 

20 Bluetooth communication interface 717, an antenna switch 718, an antenna 719, a 

bus 720, a battery 721, and an auxiliary controller 722. 

[0386] 

The processor 701 may be, for example, a CPU or a System on Chip (SoC), 

and controls functions of an application layer and another layer of the smartphone 

25 700. The memory 702 includes a RAM and a ROM, and stores a program that is 

executed by the processor 701, and data. The storage 703 may include a storage 

medium such as a semiconductor memory and a hard disk. The external connection 

interface 704 is an interface for connecting an external devicc such as a memory card 

and a universal serial bus (USB) device to the smartphone 700. 

30 [0387] 

The camera 705 includes an image sensor such as a charge coupled device 
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(CCD) and a complementary metal oxide semiconductor (CMOS), and generates a 

captured image. The sensor 706 may include a group of sensors such as a 

measurement sensor, a gyro sensor, a geomagnetic sensor, and an acceleration sensor. 

The microphone 707 converts sounds that are input to the smartphone 700 to audio 

5 signals. The input device 708 includes, for example, a touch sensor configured to 

detect touch onto a screen of the display device 709, a keypad, a keyboard, a button, 

or a switch, and receives an operation or an information input from a user. The 

display device 709 includes a screen such as a liquid crystal display (LCD) and an 

organic light-emitting diode (OLED) display, and displays an output image of the 

10 smartphone 700. The speaker 710 converts audio signals that are output from the 

smartphone 700 to sounds. 

[0388] 

The mobile communication interface 711 supports a cellular communication 

scheme of either LTE or LTE-Advanced to execute wireless communication. The 

15 mobile communication interface 711 can typically include a baseband (BB) processor, 

a radio frequency (RF) circuit, or the like. The BB processor may execute, for 

example, encoding/decoding, modulation/demodulation, 

multiplexing/demultiplexing, or the like to execute various kinds of signal processing 

for wireless communication. Meanwhile, the RF circuit may include a mixer, a 

20 filter, an amplifier, or the like to transmit and receive radio signals via the antenna 

713. The mobile communication interface 711 may be a one-chip module in which 

a BB processor and an RF circuit are integrated. The mobile communication 

interface 711 may include a signal BB processor or a plurality of BB processors. In 

addition, the mobile communication interface 711 may include a signal RF circuit or 

25 a plurality of RF circuits. The antenna switch 712 switches connection destinations 

of the antenna 713 for a plurality of circuits included in the mobile communication 

interface 711. The antenna 713 has a single or a plurality of antenna elements (for 

example, a plurality of antenna elements constituting a multiple-input and multiple-

output (MIMO) antenna) and is used by the mobile communication interface 711 to 

30 transmit and receive radio signals. 

[0389] 
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The WLAN communication interface 714 supports one or more WLAN 

standards such as IEEE 802.11a, lib, llg, lln, llac, and llad to execute wireless 

communication. The WLAN communication interface 714 can communicate with 

another device via a WLAN access point in an infrastructure mode. In addition, the 

5 WLAN communication interface 714 can communicate directly with another device 

in an ad hoc mode. The WLAN communication interface 714 can typically include 

a BB processor and an RF circuit. The WLAN communication interface 714 may 

be a one-chip module in which a memory that stores a communication control 

program, a processor that executes the program, and a relevant circuit are integrated. 

10 The antenna switch 715 switches connection destinations of the antenna 716 for a 

plurality of circuits included in the WLAN communication interface 714. The 

antenna 716 has a single or a plurality of antenna elements (for example, a plurality 

of antenna elements constituting a MIMO antenna), and is used by the WLAN 

communication interface 714 to transmit and receive radio signals. 

15 [0390] 

The Bluetooth communication interface 717 supports one or more Bluetooth 

standards to execute wireless communication. The Bluetooth communication 

interface 717 can communicate directly with another device. The Bluetooth 

communication interface 717 can typically include a BB processor, an RF circuit, 

20 and the like. The Bluetooth communication interface 717 may be a one-chip 

module in which a memory that stores a communication control program, a processor 

that executes the program, and a relevant circuit are integrated. The antenna switch 

718 switches connection destinations of the antenna 719 for a plurality of circuits 

included in the Bluetooth communication interface 717. The antenna 719 has a 

25 single or a plurality of antenna elements, and is used by the Bluetooth 

communication interface 71.7 to transmit and receive radio signals. 

[0391] 

As shown in FIG 20, the smartphone 700 may have antennas that 

correspond to each of the mobile communication interface 711, the WLAN 

30 communication interface 714, and the Bluetooth communication interface 717. 

Note that the configuration is not limited to the example of FTG. 24, and the 
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smartphone 700 may have an antenna shared by two or more of the mobile 

communication interface 711, the WLAN communication interface 714, and the 

Bluetooth communication interface 717. As an example, the smartphone 700 may 

have an antenna and antenna switch shared by the WLAN communication interface 

5 714 and the Bluetooth communication interface 717 instead of including the antenna 

switch 715 and the antenna 716, and the antenna switch 73 8 and the antenna 719. 

In addition, the shared antenna may be connected to either of the WLAN 

communication interface 714 and the Bluetooth communication interface 717 using 

the antenna switch. 

10 [0392] 

In addition, the smartphone 700 may have the mobile communication 

interface 711, the WLAN communication interface 714, and the Bluetooth 

communication interface 717 as separate modules as shown in FIG. 20. Note that 

the configuration is not limited to the example of FIG 24, and the smartphone 700 

15 may have a one-chip module that includes two or more of the mobile communication 

interface 711, the WLAN communication interface 714, and the Bluetooth 

communication interface 717. In this case, the smartphone 700 may include an 

antenna and antenna switch shared between the communication interfaces, or may 

include antennas corresponding to each of the communication interfaces. 

20 [0393] 

Note that the antenna switch 712, the antenna switch 715, and the antenna 

switch 718 may be omitted from the configuration of the smartphone 700. 

[0394] 

The bus 720 connects the processor 701, the memory 702, the storage 703, 

25 the external connection interface 704, the camera 705, the sensor 706, the 

microphone 707, the input device 708, the display device 709, the speaker 710, the 

mobile communication interface 711, the WLAN communication interface 714, the 

Bluetooth communication interface 717, and the auxiliary controller 722 to each 

other. The battery 721 supplies power to blocks of the smartphone 700 illustrated in 

30 FIG. 20 via feeder lines, which are partially shown as dashed lines in the drawing. 

The auxiliary controller 722 operates a minimum necessary function of the 



94 

smartphone 700, for example, in a sleep mode. 

[0395] 

The second information acquisition unit 164, the network selection unit 165, 

and the information providing unit 166 described with reference to FIG 4 may be 

5 implemented by the processor 701 and/or the auxiliary controller 722 in the 

smartphone 700 shown in FIG. 20. More specifically, for example, the second 

information acquisition unit 164, the network selection unit 165, and the information 

providing unit 166 may be implemented by the processor 701 and/or the auxiliary 

controller 722 and a program executed by the processor 701 and/or the auxiliary 

10 controller 722 (for example, an operating system (OS), a device driver, and/or 

application software). In addition, at least some of the functions may be 

implemented by the mobile communication interface 711, the WLAN 

communication interface 714, and/or the Bluetooth communication interface 717. 

In addition, the mobile communication unit described with reference to FIG. 4 may 

15 be implemented by the mobile communication interface 711. In addition, each of 

the requesting unit 161, the first information acquisition unit 162, and the network 

detection unit 163 described with reference to FIG. 4 may be implemented by one or 

two or more of the processor 701, the auxiliary controller 722, the mobile 

communication interface 71.1, the WLAN communication interface 714, and the 

20 Bluetooth communication interface 717. 

[0396] 

(Second application example) 

FIG. 21 is a block diagram showing an example of a schematic 

configuration of the car navigation device 730 to which the technology according to 

25 the present disclosure can be applied. The car navigation device 730 includes a 

processor 731, a memory 732, a Global Positioning System (GPS) module 733, a 

sensor 734, a data interface 735, a content player 736, a storage medium interface 

737, an input device 738, a display device 739, a speaker 740, a mobile 

communication interface 741, an antenna switch 742, an antenna 743, a WLAN 

30 communication interface 744, an antenna switch 745, an antenna 746, a Bluetooth 

communication interface 747, an antenna switch 748, an antenna 749, and a battery 
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750. 

[0397] 

The processor 731 may be, for example, a CPU or a SoC, and controls a 

navigation function and another function of the car navigation device 730. The 

5 memory 732 includes a RAM and a ROM, and stores a program that is executed by 

the processor 731, and data. 

[0398] 

The GPS module 733 uses GPS signals received from a GPS satellite to 

measure a position (for example, latitude, longitude, and altitude) of the car 

10 navigation device 730. The sensor 734 may include a group of sensors such as a 

gyro sensor, a geomagnetic sensor, and an air pressure sensor. The data interface 

735 is connected to, for example, an in-vehicle network 761 via a terminal that is not 

shown, and acquires data generated by the vehicle, such as vehicle speed data. 

[0399] 

15 The content player 736 reproduces content stored in a storage medium (such 

as a CD and a DVD) that is inserted into the storage medium interface 737. The 

input device 738 includes, for example, a touch sensor configured to detect touch 

onto a screen of the display device 739, a button, or a switch, and receives an 

operation or an information input from a user. The display device 739 includes a 

20 screen such as a LCD or an OLED display, and displays an image of the navigation 

function or content that is reproduced. The speaker 740 outputs sounds of the 

navigation function or the content that is reproduced. 

[0400] 

The mobile communication interface 741 supports a cellular communication 

25 scheme of either LTE or LTE-Advanced to execute wireless communication. The 

mobile communication interface 741 can typically include a BB processor, a RF 

circuit, or the like. The BB processor may execute, for example, 

encoding/decoding, modulation/demodulation, multiplexing/demultiplexing, or the 

like to execute various kinds of signal processing for wireless communication. 

30 Meanwhile, the RF circuit may include a mixer, a filter, an amplifier, or the like to 

transmit and receive radio signals via the antenna 743. The mobile communication 
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interface 741 may be a one-chip module in which a BB processor and an RF circuit 

are integrated. The mobile communication interface 741 may include a signal BB 

processor or a plurality of BB processors. In addition, the mobile communication 

interface 741 may include a signal RF circuit or a plurality of RF circuits. The 

5 antenna switch 742 switches connection destinations of the antenna 743 for a 

plurality of circuits included in the mobile communication interface 741. The 

antenna 743 has a single or a plurality of antenna elements (for example, a plurality 

of antenna elements constituting a MIMO antenna) and is used by the mobile 

communication interface 741 to transmit and receive radio signals. 

10 [0401] 

The WLAN communication interface 744 supports one or more WLAN 

standards such as IEEE 802.11a, lib, llg, lln, llac, and llad to execute wireless 

communication. The WLAN communication interface 744 can communicate with 

another device via a WLAN access point in an infrastructure mode. In addition, the 

15 WLAN communication interface 744 can communicate directly with another device 

in an ad hoc mode. The WLAN communication interface 744 can typically include 

a BB processor and an RF circuit. The WLAN communication interface 744 may 

be a one-chip module in which a memory that stores a communication control 

program, a processor that executes the program, and a relevant circuit are integrated. 

20 The antenna switch 745 switches connection destinations of the antenna 746 for a 

plurality of circuits included in the WLAN communication interface 744. The 

antenna 746 has a single or a plurality of antenna elements (for example, a plurality 

of antenna elements constituting a MIMO antenna), and is used by the WLAN 

communication interface 744 to transmit and receive radio signals. 

25 [0402] 

The Bluetooth communication interface 747 supports one or more Bluetooth 

standards to execute wireless communication. The Bluetooth communication 

interface 747 can communicate directly with another device. The Bluetooth 

communication interface 747 can typically include a BB processor, an RF circuit, 

30 and the like. The Bluetooth communication interface 747 may be a one-chip 

module in which a memory that stores a communication control program, a processor 
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that executes the program, and a relevant circuit are integrated. The antenna switch 

748 switches connection destinations of the antenna 749 for a plurality of circuits 

included in the Bluetooth communication interface 747. The antenna 749 has a 

single or a plurality of antenna elements, and is used by the Bluetooth 

5 communication interface 747 to transmit and receive radio signals. 

[0403] 

As shown in FIG. 21, the car navigation device 730 may have antennas that 

correspond to each of the mobile communication interface 741, the WLAN 

communication interface 744, and the Bluetooth communication interface 747. 

10 Note that the configuration is not limited to the example of FIG 21, and the car 

navigation device 730 may have an antenna shared by two or more of the mobile 

communication interface 741, the WLAN communication interface 744, and the 

Bluetooth communication interface 747. As an example, the car navigation device 

730 may have an antenna and antenna switch shared by the WLAN communication 

15 interface 744 and the Bluetooth communication interface 747 instead of including the 

antenna switch 745 and the antenna 746, and the antenna switch 748 and the antenna 

749. In addition, the shared antenna may be connected to either of the WLAN 

communication interface 744 and the Bluetooth communication interface 747 using 

the antenna switch. 

20 [0404] 

In addition, the car navigation device 730 may have the mobile 

communication interface 741, the WLAN communication interface 744, and the 

Bluetooth communication interface 747 as separate modules as shown in FIG 21. 

Note that the configuration is not limited to the example of FIG 21, and the car 

25 navigation device 730 may have a one-chip module that includes two or more of the 

mobile communication interface 741, the WLAN communication interface 744, and 

the Bluetooth communication interface 747. In this case, the car navigation device 

730 may include an antenna and antenna switch shared between the communication 

interfaces, or may include antennas corresponding to each of the communication 

30 interfaces. 

[0405] 
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Note that the antenna switch 742, the antenna switch 745, and the antenna 

switch 748 may be omitted from the configuration of the car navigation device 730. 

[0406] 

The battery 750 supplies power to blocks of the car navigation device 730 

5 shown in FIG. 21 via feeder lines that are partially shown as dashed lines in the 

drawing. The battery 750 accumulates power supplied form the vehicle. 

[0407] 

The second information acquisition unit 164, the network selection unit 165, 

and the information providing unit 166 described with reference to FIG. 4 may be 

10 implemented by the processor 731 in the car navigation device 730 shown in FIG. 21. 

More specifically, for example, the second information acquisition unit 164, the 

network selection unit 165, and the information providing unit 166 may be 

implemented by the processor 731 and a program executed by the processor 731 (for 

example, an OS, a device driver, and/or application software). In addition, at least 

15 some of the functions may be implemented by the mobile communication interface 

741, the WLAN communication interface 744, and/or the Bluetooth communication 

interface 747. In addition, the mobile communication unit 110 described with 

reference to FIG. 4 may be implemented by the mobile communication interface 741. 

In addition, each of the requesting unit 161, the first information acquisition unit 162, 

20 and the network detection unit 163 described with reference to FIG 4 may be 

implemented by one or two or more of the processor 731, the mobile communication 

interface 741, the WLAN communication interface 744, and the Bluetooth 

communication interface 747. 

[0408] 

25 In addition, the technology of the present disclosure may also be realized as 

an in-vehicle system (or a vehicle) 760 including one or more blocks of the car 

navigation device 730, the in-vehicle network 761, and a vehicle module 762. The 

vehicle module 762 generates vehicle data such as vehicle speed, engine speed, and 

trouble information, and outputs the generated data to the in-vehicle network 761. 

30 [0409] 

<5.2. Application example regarding a wireless communication terminal 
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Next, a first application example (a tablet terminal 800) and a second 

application example (a car navigation device 830 and an in-vehicle system 860) 

regarding the wireless communication terminal 200 according to an embodiment of 

the present disclosure will be described. 

5 [0410] 

(First application example) 

FIG. 22 is a block diagram showing an example of a schematic 

configuration of the tablet terminal 800 to which the technology according to the 

present disclosure can be applied. The tablet terminal 800 includes a processor 801, 

10 a memory 802, a storage 803, an external connection interface 804, a camera 805, a 

sensor 806, a microphone 807, an input device 808, a display device 809, a speaker 

810, a WLAN communication interface 811, an antenna switch 812, an antenna 813, 

a Bluetooth communication interface 814, an antenna switch 815, an antenna 816, a 

bus 817, a battery 818, and an auxiliary controller 819. 

15 [0411] 

The processor 801 may be, for example, a CPU or a SoC. and controls 

functions of an application layer and another layer of the tablet terminal 800. The 

memory 802 includes a RAM and a ROM, and stores a program that is executed by 

the processor 801, and data. The storage 803 may include a storage medium such 

20 as a semiconductor memory and a hard disk. The external connection interface 804 

is an interface for connecting an external device such as a memoiy card and a USB 

device to the tablet terminal 800. 

[0412] 

The camera 805 includes an image sensor such as a CCD and a CMOS, and 

25 generates a captured image. The sensor 806 may include a group of sensors such as 

a measurement sensor, a gyro sensor, a geomagnetic sensor, and an acceleration 

sensor. The microphone 807 converts sounds that are input to the tablet terminal 

800 to audio signals. The input device 808 includes, for example, a touch sensor 

configured to detect touch onto a screen of the display device 809, a keypad, a 

30 keyboard, a button, or a switch, and receives an operation or an information input 

from a user. The display device 809 includes a screen such as a liquid crystal 
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display (LCD) and an organic light-emitting diode (OLED) display, and displays an 

output image of the tablet terminal 800. The speaker 810 converts audio signals 

that are output from the tablet terminal 800 to sounds. 

[0413] 

5 The WLAN communication interface 811 supports one or more WLAN 

standards such as IEEE 802.11a, lib, llg, lln, llac, and Had to execute wireless 

communication. The WLAN communication interface 811 can communicate with 

another device via a WLAN access point in an infrastructure mode. In addition, the 

WLAN communication interface 811 can communicate directly with another device 

10 in an ad hoc mode. The WLAN communication interface 811 can typically include 

a BB processor and an RF circuit. The WLAN communication interface 811 may 

be a one-chip module in which a memory that stores a communication control 

program, a processor that executes the program, and a relevant circuit are integrated. 

The antenna switch 812 switches connection destinations of the antenna 813 for a 

15 plurality of circuits included in the WLAN communication interface 811. The 

antenna 813 has a single or a plurality of antenna elements (for example, a plurality 

of antenna elements constituting a MIMO antenna), and is used by the WLAN 

communication interface 811 to transmit and receive radio signals. 

[0414] 

20 The Bluetooth communication interface 814 supports one or more Bluetooth 

standards to execute wireless communication. The Bluetooth communication 

interface 814 can communicate directly with another device. The Bluetooth 

communication interface 814 can typically include a BB processor, an RF circuit, 

and the like. The Bluetooth communication interface 814 may be a one-chip 

25 module in which a memory that stores a communication control program, a processor 

that executes the program, and a relevant circuit are integrated. The antenna switch 

815 switches connection destinations of the antenna 816 for a plurality of circuits 

included in the Bluetooth communication interface 814. The antenna 816 has a 

single or a plurality of antenna elements, and is used by the Bluetooth 

30 communication interface 814 to transmit and receive radio signals. 

[0415] 
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As shown in FIG. 22, the tablet terminal 800 may have antennas that 

correspond to each of the WLAN communication interface 811, and the Bluetooth 

communication interface 814. Note that the configuration is not limited to the 

example of FIG. 22, and the tablet terminal 800 may have an antenna shared by the 

5 WLAN communication interface 811, and the Bluetooth communication interface 

814. Specifically, the tablet terminal 800 may have an antenna and antenna switch 

shared by the WLAN communication interface 811 and the Bluetooth 

communication interface 814 instead of including the antenna switch 812 and the 

antenna 813, and the antenna switch 815 and the antenna 816. In addition, the 

10 shared antenna may be connected to either of the WLAN communication interface 

811 and the Bluetooth communication interface 814 using the antenna switch. 

[0416] 

In addition, the tablet terminal 800 may have the WLAN communication 

interface 811, and the Bluetooth communication interface 814 as separate modules as 

15 shown in FIG. 22. Note that the configuration is not limited to the example of FIG. 

22, and the tablet terminal 800 may have a one-chip module that includes the WLAN 

communication interface 811, and the Bluetooth communication interface 814. In 

this case, the tablet terminal 800 may include an antenna and antenna switch shared 

between the communication interfaces, or may include antennas corresponding to 

20 each of the communication interfaces. 

[0417] 

Note that the antenna switch 812, the antenna switch 815, and the antenna 

switch 718 may be omitted from the configuration of the tablet terminal 800. 

[0418] 

25 The bus 820 connects the processor 801, the memory 802, the storage 803, 

the external connection interface 804, the camera 805, the sensor 806, the 

microphone 807, the input device 808, the display device 809, the speaker 810, the 

WLAN communication interface 811, the Bluetooth communication interface 814, 

and the auxiliary controller 819 to each other. The battery 818 supplies power to 

30 blocks of the tablet terminal 800 illustrated in FIG. 26 via feeder lines, which are 

partially shown as dashed lines in the drawing. The auxiliary controller 819 
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operates a minimum necessary function of the tablet terminal 800, for example, in a 

sleep mode. 

[0419] 

The second information acquisition unit 243, the network selection unit 244, 

5 and the connection control unit 245 described with reference to FIG. 17 may be 

implemented by the processor 801 and/or the auxiliary controller 819 of the tablet 

terminal 800 shown in FIG 22. More specifically, for example, the second 

information acquisition unit 243, the network selection unit 244, and the connection 

control unit 245 may be implemented by the processor 801 and/or the auxiliary 

10 controller 819, and a program executed by the processor 801 and/or the auxiliary 

controller 819 (for example, an OS, a device driver, and/or application software). 

In addition, at least some of the functions may be implemented by the WLAN 

communication interface 811 and/or the Bluetooth communication interface 814. In 

addition, the first wireless communication unit 210 described with reference to FIG 

15 17 may be implemented by the WLAN communication interface 811. In addition, 

each of the first information acquisition unit 241 and the network detection unit 242 

described with reference to FIG 17 may be implemented by one or two or more of 

the processor 801, the auxiliary controller 819, the WLAN communication interface 

811, and the Bluetooth communication interface 814. 

20 [0420] 

Note that the tablet terminal 800 may operate as a wireless access point 

(software AP) as the processor 801 executes an access point function at an 

application level. In addition, the WLAN communication interface 811 may have a 

wireless access point function. 

25 [0421] 

(Second application example) 

FIG 23 is a block diagram showing an example of a schematic 

configuration of the car navigation device 830 to which the technology of the present 

disclosure can be applied. The car navigation device 830 includes a processor 831, 

30 a memory 832, a GPS module 833, a sensor 834, a data interface 835, a content 

player 836, a storage medium interface 837, an input device 838, a display device 
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839, a speaker 840, a WLAN communication interface 841, an antenna switch 842, 

an antenna 843, a Bluetooth communication interface 844, an antenna switch 845, an 

antenna 846 and a battery 847. 

[0422] 

5 The processor 831 may be, for example, a CPU or a SoC, and controls a 

navigation function and another function of the car navigation device 730. The 

memory 832 includes a RAM and a ROM, and stores a program that is executed by 

the processor 831, and data. 

[0423] 

10 The GPS module 833 uses GPS signals received from a GPS satellite to 

measure a position (for example, latitude, longitude, and altitude) of the car 

navigation device 830. The sensor 834 may include a group of sensors such as a 

gyro sensor, a geomagnetic sensor, and an air pressure sensor. The data interface 

835 is connected to, for example, an in-vehicle network 861 via a terminal that is not 

15 shown, and acquires data generated by the vehicle, such as vehicle speed data. 

[0424] 

The content player 836 reproduces content stored in a storage medium (such 

as a CD and a DVD) that is inserted into the storage medium interface 837. The 

input device 838 includes, for example, a touch sensor configured to detect touch 

20 onto a screen of the display device 839, a button, or a switch, and receives an 

operation or an information input from a user. The display device 839 includes a 

screen such as a LCD or an OLED display, and displays an image of the navigation 

function or content that is reproduced. The speaker 840 outputs sounds of the 

navigation function or the content that is reproduced. 

25 [0425] 

The WLAN communication interface 841 supports one or more WLAN 

standards such as IEEE 802.11a, lib, llg, lln, llac, and llad to execute wireless 

communication. The WLAN communication interface 841 can communicate with 

another device via a WLAN access point in an infrastructure mode. In addition, the 

30 WLAN communication interface 841 can communicate directly with another device 

in an ad hoc mode. The WLAN communication interface 841 can typically include 
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a BB processor and an RF circuit. The WLAN communication interface 841 may 

be a one-chip module in which a memory that stores a communication control 

program, a processor that executes the program, and a relevant circuit are integrated. 

The antenna switch 842 switches connection destinations of the antenna 843 for a 

5 plurality of circuits included in the WLAN communication interface 841. The 

antenna 843 has a single or a plurality of antenna elements (for example, a plurality 

of antenna elements constituting a MIMO antenna), and is used by the WLAN 

communication interface 811 to transmit and receive radio signals. 

[0426] 

10 The Bluetooth communication interface 844 supports one or more Bluetooth 

standards to execute wireless communication. The Bluetooth communication 

interface 844 can communicate directly with another device. The Bluetooth 

communication interface 844 can typically include a BB processor, an RF circuit, 

and the like. The Bluetooth communication interface 844 may be a one-chip 

15 module in which a memory that stores a communication control program, a processor 

that executes the program, and a relevant circuit are integrated. The antenna switch 

845 switches connection destinations of the antenna 846 for a plurality of circuits 

included in the Bluetoodi communication interface 844. The antenna 846 has a 

single or a plurality of antenna elements, and is used by the Bluetooth 

20 communication interface 844 to transmit and receive radio signals. 

[0427] 

As shown in FIG. 23, the tablet terminal 800 may have antennas that 

correspond to each of the WLAN communication interface 841, and the Bluetooth 

communication interface 844. Note that the configuration is not limited to the 

25 example of FIG. 23, and the car navigation device 830 may have an antenna shared 

by the WLAN communication interface 841, and the Bluetooth communication 

interface 844. Specifically, the car navigation device 830 may have an antenna and 

antenna switch shared by the WLAN communication interface 841 and the Bluetooth 

communication interface 844 instead of including the antenna switch 842 and the 

30 antenna 843, and the antenna switch 845 and the antenna 846. In addition, the 

shared antenna may be connected to either of the WLAN communication interface 
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841 and the Bluetooth communication interface 844 using the antenna switch. 

[0428] 

In addition, the car navigation device 830 may have the WLAN 

communication interface 841, and the Bluetooth communication interface 844 as 

5 separate modules as shown in FIG. 23. Note that the configuration is not limited to 

the example of FIG. 23, and the car navigation device 830 may have a one-chip 

module that includes the WLAN communication interface 841, and the Bluetooth 

communication interface 844. In this case, the car navigation device 830 may 

include an antenna and antenna switch shared between the communication interfaces, 

10 or may include antennas corresponding to each of the communication interfaces. 

[0429] 

Note that the antenna switch 842, the antenna switch 845, and the antenna 

switch 748 may be omitted from the configuration of the car navigation device 830. 

[0430] 

15 The battery 847 supplies power to blocks of the car navigation device 830 

illustrated in FIG. 23 via feeder lines that are partially shown as dashed lines in the 

drawing. The battery 847 accumulates power supplied form the vehicle. 

[0431] 

The second information acquisition unit 243, the network selection unit 244, 

20 and the connection control unit 245 described with reference to FIG. 17 may be 

implemented by the processor 831 of the car navigation device 830 shown in FIG. 23. 

More specifically, for example, the second information acquisition unit 243, the 

network selection unit 244, and the connection control unit 245 may be implemented 

by the processor 831, and a program executed by the processor 831 (for example, an 

25 OS, a device driver and/or application software). In addition, at least some of the 

functions may be implemented by the WLAN communication interface 841 and/or 

the Bluetooth communication interface 844. In addition, the first wireless 

communication unit 210 described with reference to FIG. 17 may be implemented by 

the WLAN communication interface 841. In addition, each of the first information 

30 acquisition unit 241 and the network detection unit 242 described with reference to 

FIG. 17 may be implemented by one or two or more of the processor 831, 
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the WLAN communication interface 841, and the Bluetooth communication 

interface 844. 

[0432] 

In addition, the technology of the present disclosure may also be realized as 

5 an in-vehicle system (or a vehicle) 860 including one or more blocks of the car 

navigation device 830, the in-vehicle network 861, and a vehicle module 862. The 

vehicle module 862 generates vehicle data such as vehicle speed, engine speed, and 

trouble information, and outputs the generated data to the in-vehicle network 861. 

[0433] 

10 «<6. Conclusion»> 

So far, devices and processes according to the embodiments of the present 

disclosure have been described with reference to FIGS. 3 to 23. 

[0434] 

- First embodiment (Mobile communication terminal 100-1) 

15 According to the first embodiment of the present disclosure, the mobile 

communication terminal 100-1 includes the mobile communication unit 110 which 

performs the mobile communication of the mobile communication network 30, the 

second information acquisition unit 164 which acquires state information indicating a 

state of each of one or more wireless networks for wireless communication that is 

20 different from the mobile communication, the network selection unit 165 which 

selects one wireless network among the one or more wireless networks based on the 

state information, and the information providing unit 166 which provides information 

regarding the one selected wireless network to another terminal device which 

performs the wireless communication. Each of the one or more wireless networks 

25 is a wireless network for the wireless communication to which the other terminal 

device is connectable through an authentication procedure. The information 

regarding the one or more wireless networks is included in infonnation (i.e., first 

network information) provided by the network information providing device 300-1 

(i.e., an information providing device which provides information regarding a 

30 wireless network that is different from the mobile communication network to a 

device which performs the mobile communication) to the mobile communication 
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terminal 100-1. 

[0435] 

Accordingly, for example, the other terminal device (for example, the 

wireless communication terminal 200-1) can promptly switch communication to 

5 communication that is performed via a more desirable wireless network. 

[0436] 

First, for example, the wireless communication terminal 200-1 can specify a 

wireless network to which the terminal is connectable through an authentication 

procedure from the second network information. As a result, for example, the 

10 wireless communication terminal 200-1 can promptly switch communication from 

communication using tethering to communication that is performed via the specified 

wireless network (for example, a WLAN). 

[0437] 

More specifically, for example, a device with the ANDSF in general 

15 provides information regarding a wireless network to a device that performs mobile 

communication, but does not provide the information to a device that does not 

perform mobile communication. On the other hand, in the embodiment of the 

present disclosure, the mobile communication terminal 100-1 acquires, for example, 

information regarding a wireless network to which the wireless communication 

20 terminal 200-1 is connectable through the authentication procedure from the device 

with the ANDSF (the network information providing device 300-1) and provides the 

infonnation regarding the wireless network to the wireless communication terminal 

200-1 as described above. Thus, even the wireless communication terminal 200-1 

that is not provided with the information directly from the device with the ANDSF 

25 can specify a wireless network to which the terminal is connectable through the 

authentication procedure. 

[0438] 

Second, the second network information is information regarding one 

wireless network selected based on state information from one or more wireless 

30 networks to which the wireless communication terminal 200-1 is connectable 

through the authentication procedure. Thus, for example, the wireless 
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communication terminal 200-1 can specify a more desirable wireless network (for 

example, a wireless network with better communication quality) to which the 

wireless communication terminal 200-1 is connectable through the authentication 

procedure from the provided second network information. As a result, for example, 

5 the wireless communication terminal 200-1 can promptly switch communication 

from communication using tethering to communication that is performed via the 

specified more desirable wireless network. 

[0439] 

Note that, when communication using tethering is being performed, the 

10 wireless communication terminal 200-1 can acquire information from the mobile 

communication terminal 100-1. Thus, provision of the second network information 

to the wireless communication terminal 200-1 is appropriate when communication to 

tethering is switched to communication performed via a wireless network (for 

example, a WLAN). 

15 [0440] 

— Use situation information 

The state information includes, for example, use situation information 

indicating a use situation of each of the one or more wireless networks. With the 

use situation infonnation, it is possible to ascertain a congestion situation of each of 

20 the one or more wireless networks. Thus, it is possible to deduce which wireless 

network has better communication quality among the one or more wireless networks. 

[0441] 

As a first example, the use situation information includes information 

regarding the number of devices that are connected to each of the one or more 

25 wireless networks. With the information, for example, it is possible to ascertain the 

number of terminals connected to each of the one or more wireless networks. Thus, 

it is possible to ascertain a congestion situation of each of the one or more wireless 

networks. 

[0442] 

30 As a second example, the use situation information includes information 

regarding traffic on each of the one or more wireless networks. With the 
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information, for example, it is possible to ascertain the amount of traffic on each of 

the one or more wireless networks. Thus, it is possible to ascertain a congestion 

situation of each of the one or more wireless networks. 

[0443] 

5 ~ Disposition situation information 

The second information acquisition unit 164 acquires, for example, 

disposition situation information indicating a disposition situation of an access point 

of each of the one or more wireless networks. Then, the network selection unit 165 

selects the one wireless network based further on the disposition situation 

10 information. Accordingly, for example, it is possible to select a wireless network 

with better communication quality with high accuracy. 

[0444] 

-- Communication quality information 

The state information may be communication quality information indicating 

15 measured communication quality of each of the one or more wireless networks. 

With the communication quality information, for example, it is possible to ascertain 

communication quality of a wireless network. Thus, it is possible to specify a 

wireless network with better communication quality among the one or more wireless 

networks. 

20 [0445] 

The communication quality information may be, for example, information 

generated by the mobile communication terminal 100-1 or the wireless 

communication terminal 200-1 through measurement of communication quality. 

Accordingly, for example, an amount of information provided from a network side 

25 becomes small and radio resources can be saved. 

[0446] 

~ Selection based on a sharing situation of a channel 

The network selection unit 165 may select one wireless network based 

further on, for example, a sharing situation of a channel used on each of the one or 

30 more wireless networks. Accordingly, for example, it is possible to consider a 

possibility of interference or cross talk occurring on a wireless network, and to select 
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a wireless network with better communication quality with high accuracy. 

[0447] 

— Authentication procedure 

The authentication procedure includes an authentication procedure in which 

5 authentication information provided by the SIM of the mobile communication 

terminal 100-1 is used, and the information providing unit 166 provides the 

authentication information to the other terminal device. Accordingly, the other 

terminal device can perform SIM authentication procedure. Thus, for example, it is 

possible to lessen efforts of a user of the other terminal device in, for example, 

10 connection of the other terminal device (for example, the wireless communication 

terminal 200-1) that does not perform mobile communication on the mobile 

communication network 30 to a wireless network (for example, a WLAN). It is 

possible to lessen an effort of, for example, inputting a password or the like. As a 

result, for example, communication can be promptly switched. 

15 [0448] 

Note that the authentication procedure may include an authentication 

procedure in which an electronic certificate is used. Accordingly, it is possible to 

lessen an effort of the user as in the case in which the SIM authentication procedure 

is used. 

20 [0449] 

-- One or more wireless networks 

Each of the one or more wireless networks is, for example, a wireless 

network that has a communication area that corresponds to a position of the mobile 

communication terminal 100-1 or die wireless communication terminal 200-1. 

25 Accordingly, information regarding a wireless network that is connectable in terms 

of position is obtained. Thus, it is possible to avoid attempts to detect a wireless 

network that is not allowed to connect in terms of position. 

[0450] 

In addition, each of the one or more wireless networks is, for example, a 

30 wireless network that has an available time in terms of time. Accordingly, 

information regarding a wireless network that is connectable in terms of time can be 
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obtained. Thus, for example, it is possible to avoid attempting detection of a 

wireless network that is non-connectable in terms of time. 

[0451] 

- Second embodiment (Wireless communication terminal 200-2) 

5 According to the second embodiment of the present disclosure, the wireless 

communication terminal 200-2 includes the first wireless communication unit 210 

which performs wireless communication that is different from mobile 

communication of the mobile communication network 30, the second information 

acquisition unit 243 which acquires state information indicating a state of each of one 

10 or more wireless networks for the wireless communication, and the network selection 

unit 244 which selects one wireless network among the one or more wireless 

networks based on the state information. Each of the one or more wireless 

networks is a wireless network for the wireless communication to which the wireless 

communication terminal 200-2 is connectable through an authentication procedure. 

15 Information regarding the one or more wireless networks is at least partial 

information of information (i.e., first network information) provided by the network 

information providing device 300-2 (i.e., an information providing device which 

provides information regarding a wireless network that is different from the mobile 

communication network to a device that performs the mobile communication) to 

20 another terminal device that performs the mobile communication, and is included in 

the information provided by the other terminal device to the wireless communication 

terminal 200-2 (i.e., third network information). The wireless communication 

terminal 200-2 further includes the connection control unit which causes the wireless 

communication tenninal 200-2 to be connected to one selected wireless network 

25 through the authentication procedure. 

[0452] 

Accordingly, for example, the wireless communication terminal 200-2 can 

promptly switch communication to communication that is performed via a more 

desirable wireless network. 

30 [0453] 

It should be understood by those skilled in the art that various modifications, 
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combinations, sub-combinations and alterations may occur depending on design 

requirements and other factors insofar as they are within the scope of the appended 

claims or the equivalents thereof. 

[0454] 

5 Although the example in which the network information providing device 

provides information to the mobile communication terminal according to, for 

example, a request of the mobile communication terminal has been described, the 

present disclosure is not limited thereto. The network information providing device 

may provide information to the mobile communication terminal, for example, 

10 without a request of the mobile communication terminal. 

[0455] 

In addition, although the example in which all wireless networks that are 

search objects of the network information providing device are wireless networks to 

which the mobile communication terminal and the wireless communication terminal 

15 are connectable through the authentication procedure has been mainly described, the 

present disclosure is not limited thereto. For example, wireless networks that are 

search objects of the network information providing device may include a wireless 

network to which one of the mobile communication terminal and the wireless 

communication terminal is connectable through the authentication procedure. As 

20 an example, the wireless network may be a wireless network to which connection of 

only one of the mobile communication terminal and the wireless communication 

terminal is admitted due to a contract. Alternatively, the wireless network may be a 

wireless network that uses an authentication scheme that the other of the mobile 

communication terminal and the wireless communication terminal does not support 

25 (in other words, for which the other does not have a capability). In addition, for 

example, wireless networks that are search objects of the network information 

providing device may include a wireless network to which neither the mobile 

communication terminal nor the wireless communication terminal is connectable 

through the authentication procedure. As an example, the wireless network may be 

30 a wireless network to which connection of neither the mobile communication 

terminal nor the wireless communication terminal is admitted due to a contract. 
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Alternatively, the wireless network may be a wireless network that uses an 

authentication scheme that neither the mobile communication terminal nor the 

wireless communication terminal supports (in other words, for which neither has a 

capability). In such a case, as an example, the network information providing 

5 device may search remaining wireless networks except for wireless networks to 

which neither the mobile communication terminal nor the wireless communication 

terminal is connectable through the authentication procedure among the wireless 

networks that are search objects for a wireless network according to a request of the 

mobile communication terminal. Alternatively, as another example, the network 

10 information providing device may search wireless networks that are search objects 

for a wireless network according to a request of the mobile communication terminal 

under a search condition that the mobile communication terminal and/or the wireless 

communication terminal be connectable thereto through the authentication procedure. 

[0456] 

15 Although the example in which, for example, the mobile communication 

terminal acquires information regarding at least one wireless network from the 

network information providing device, detects one or more wireless networks from 

the at least one wireless network, and selects one wireless network among the one or 

more detected wireless networks has been described (in the first embodiment), the 

20 present disclosure is not limited thereto. For example, the mobile communication 

terminal may provide information regarding a detected wireless network to the 

network information providing device. In addition, the mobile communication 

terminal may acquire information regarding one or more wireless networks among 

the detected wireless network from the network information providing device and 

25 select one wireless network from the one or more wireless networks. 

[0457] 

In addition, although the example in which, for example, the wireless 

communication terminal acquires information regarding at least one wireless network 

from the mobile communication terminal, detects one or more wireless networks 

30 from the at least one wireless network, and selects one wireless network from the one 

or more detected wireless networks has been described (in the second embodiment), 
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the present disclosure is not limited thereto. For example, the wireless 

communication terminal may acquire information regarding one or more wireless 

networks among the detected wireless networks from the mobile communication 

terminal and select one wireless network from the one or more wireless networks. 

5 [0458] 
In addition, although the example in which for example, the mobile 

communication terminal or the wireless communication terminal evaluates one or 

more detected wireless networks based on state information and selects one wireless 

network has been described, the present disclosure is not limited thereto. As an 

10 example, the mobile communication terminal or the wireless communication 

terminal may evaluate one or more wireless networks that are not detected yet based 

on state information, and thereafter detect some of the one or more wireless networks 

(for example, wireless networks with higher evaluation values) or all of them. Then, 

the mobile communication terminal or the wireless communication terminal may 

15 select one of the detected wireless networks. 

[0459] 
In addition, although the example in which, for example, one wireless 

network is selected based on use situation information and disposition situation 

information, and the example in which one wireless network is selected based on 

20 communication quality information and a sharing situation of a channel have been 

described, the present disclosure is not limited thereto. For example, one wireless 

network may be selected based on one or two or more of use situation information, 

disposition situation information, communication quality information, and a sharing 

situation of a channel. As an example, one wireless network may be selected based 

25 on both of the use situation information and the communication quality information. 

In other words, state information may include both use situation information and 

communication quality information. As another example, one wireless network 

may be selected based on communication quality information and disposition 

situation information. 

30 [0460] 

In addition, although the example in which, for example, evaluation values 

of one or more wireless networks are calculated based on use situation information or 
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communication quality information and one wireless network is selected based on 

the evaluation values has been mainly described, the present disclosure is not limited 

thereto. For example, the use situation information or the communication quality 

infonnation may serve as an evaluation value by itself. As an example, the network 

5 information providing device may calculate the evaluation values, and the mobile 

communication terminal or the wireless communication terminal may select one 

wireless network based on the evaluation values. As another example, the mobile 

communication terminal may calculate the evaluation values and the wireless 

communication terminal may select one wireless network based on the evaluation 

10 values. 
[0461] 

In addition, although the example in which, for example, use situation 

information and disposition situation information are provided to the network 

information providing device via a wireless network (i.e., an access point of a 

15 wireless network, a management device of a wireless network or the like) has been 

described, the present disclosure is not limited thereto. For example, use situation 

information and/or disposition situation information may be provided to the network 

infonnation providing device by another device. In addition, although the example 

in which, for example, use situation information and disposition situation 

20 information are provided to the mobile communication terminal by the network 

information providing device has been described, the present disclosure is not limited 

thereto. Use situation information and/or disposition situation infonnation may be 

provided to the mobile communication terminal by, for example, another device. 

[0462] 

25 In addition, although the example in which, for example, the mobile 

communication terminal or the wireless communication terminal determines a 

sharing situation of a channel by itself has been described, the present disclosure is 

not limited thereto. Infonnation indicating a sharing situation of a channel may be 

provided to the mobile communication terminal from, for example, a network side. 

30 [0463] 

In addition, for example, although WLAN communication is exemplified as 



116 

an example of wireless communication that is different from mobile communication 

of a mobile communication network, the present disclosure is not limited thereto. 

The wireless communication may be, for example, wireless communication other 

than WLAN communication. Alternatively, the wireless communication may 

5 include WLAN communication and the other wireless communication. 

[0464] 

In addition, the network information providing device may also provide, for 

example, information regarding a network other than a WLAN. For example, the 

network information providing device may provide information regarding a wireless 

10 network that is different from a mobile communication network other than WLAN 

communication. In addition, the network information providing device may further 

provide information regarding another mobile communication network that is 

different from the mobile communication network. For example, if the mobile 

communication network is a network of LTE or LTE-Advanced, the network 

15 information providing device may provide information regarding a network of 

3GPP2 as information regarding the other mobile communication network. 

Alternatively, the network information providing device may provide information 

regarding a network of mobile Worldwide Interoperability for Microwave Access 

(WiMAX) (registered trademark). 

20 [0465] 

In addition, although, the example in which the mobile communication 

terminal performs, for example, communication that conforms with LTE or LTE-

Advanced and the mobile communication network is a network that conforms with 

LTE or LTE-Advanced has been described, the present disclosure is not limited 

25 thereto. The mobile communication terminal may perform communication that 

conforms with another communication standard (for example, another 

communication standard of the 3GPP) as mobile communication, and the mobile 

communication network may also be a network that conforms with the other 

communication standard. 

30 [0466] 

In addition, although the example in which the network information 
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providing device is positioned, for example, within a mobile communication network 

(core network) has been described, the present disclosure is not limited thereto. For 

example, the network information providing device may be positioned outside the 

mobile communication network. 

5 [0467] 

In addition, although the example in which the network information 

providing device provides, for example, information regarding a wireless network for 

wireless communication that is different from mobile communication only to a 

device that performs mobile communication has been described, the present 

10 disclosure is not limited thereto. For example, the network information providing 

device may provide the information regarding the wireless network not only to a 

device that performs mobile communication but also to a device that does not 

perform mobile communication. 

[0468] 

15 In addition, although, the example in which the network information 

providing device is a device with, for example, the ANDSF has been described, the 

present disclosure is not limited thereto. For example, the network information 

providing device may have another function of providing information regarding a 

wireless network rather than the ANDSF. 

20 [0469] 

In addition, processing steps in each of the processes of the present 

specification are not necessarily executed in the orders described in the flowcharts in 

a time-series manner. The processing steps in each of the processes may be 

executed, for example, in a different order from the orders described in the 

25 flowcharts or may be executed in parallel. 

[0470] 

In addition, a computer program for causing hardware such as a CPCJ, a 

ROM, and a RAM installed in a terminal device according to the present disclosure 

(i.e., the mobile communication terminal or the wireless communication terminal) to 

30 exhibit the same function as each configuration of the terminal device can also be 

created. In addition, a storage medium to store the computer program may also be 
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provided. In addition, an information processing device (for example, a processing 

circuit or a chip) that includes a memory (for example, a ROM and a RAM) that 

stores the computer program and one or more processors (for example, a CPU, a DSP, 

etc.) that can execute the computer program may also be provided. 

5 [0471] 

In addition, the effects described in the present specification are merely 

illustrative or exemplary, and are not limitative. In other words, the technology 

according to the present disclosure can exhibit, along with or instead of the effects, 

other effects that are apparent to those skilled in the art based on the present 

10 specification. 

[0472] 

Additionally, the present technology may also be configured as below. 

(1) 

A terminal device including: 

15 a mobile communication unit configured to perform mobile communication 

of a mobile communication network; 

an acquisition unit configured to acquire state information indicating a state 

of each of one or more wireless networks for wireless communication that is 

different from the mobile communication; 

20 a selection unit configured to select one wireless network among the one or 

more wireless networks based on the state information; and 

a providing unit configured to provide information regarding the one 

selected wireless network to another terminal device that performs the wireless 

communication, 

25 wherein each of the one or more wireless networks is a wireless network for 

the wireless communication to which the other terminal device is connectable 

through an authentication procedure, and 

wherein information regarding the one or more wireless networks is 

included in information provided to the terminal device by an information providing 

30 device that provides information regarding a wireless network that is different from 

the mobile communication network to a device that performs the mobile 
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communication. 

(2) 

The terminal device according to (1), wherein the state information includes 

use situation infonnation indicating a use situation of each of the one or more 

5 wireless networks. 

(3) 

The terminal device according to (2), wherein the use situation information 

includes information regarding the number of devices that are connected to each of 

the one or more wireless networks. 

10 (4) 

The terminal device according to (2) or (3), wherein the use situation 

information includes information regarding traffic on each of the one or more 

wireless networks, 

(5) 

15 The terminal device according to any one of (2) to (4), wherein the use 

situation information is included in infonnation to be provided to the terminal device 

via the mobile communication network. 

(6) 

The terminal device according to any one of (1) to (5), 

20 wherein the acquisition unit acquires disposition situation information 

indicating a disposition situation of an access point of each of the one or more 

wireless networks, and 
wherein the selection unit selects the one wireless network based further on 

the disposition situation information. 

25 (7) 
The terminal device according to any one of (1) to (6), wherein the state 

information includes communication quality information indicating measured 

communication quality of each of the one or more wireless networks. 

(8) 

30 The terminal device according to (7), wherein the communication quality 

information includes information indicating intensity of a received signal. 



120 

(9) 
The terminal device according to (7) or (8), wherein the communication 

quality information is information generated by the terminal device or the other 

terminal device through measurement of communication quality. 

5 (10) 
The terminal device according to any one of (1) to (9), wherein the selection 

unit selects the one wireless network based further on a sharing situation of a channel 

used on each of the one or more wireless networks. 

(11) 
10 The terminal device according to any one of (1) to (10), 

wherein the authentication procedure includes an authentication procedure 

in which authentication information provided by a subscriber identification module 

of the terminal device is used, and 

wherein the providing unit provides the authentication information to the 

15 other terminal device. 

(12) 
The terminal device according to any one of (1) to (11), wherein the 

authentication procedure includes an authentication procedure in which an electronic 

certificate is used. 

20 (13) 
The terminal device according to any one of (1) to (12), wherein each of the 

one or more wireless networks is a wireless network that has a communication area 

that corresponds to a position of the terminal device or the other terminal device. 

(14) 

25 The terminal device according to any one of (1) to (13), wherein each of the 

one or more wireless networks is a wireless network that has an available time in 

terms of time. 

(15) 
The terminal device according to any one of (1) to (14), 

30 wherein each of the one or more wireless networks is a wireless local area 

network (WLAN), and 
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wherein the wireless communication is WLAN communication. 

(16) 

The terminal device according to any one of (1) to (15), wherein each of the 

one or more wireless networks is a wireless network operated by an operator of the 

5 mobile communication network. 

(17) 

The terminal device according to any one of (1) to (16), wherein the 

information providing device is a device with an access network discovery and 

selection function (ANDSF). 

10 (18) 

An information processing device for a terminal device which performs 

mobile communication of a mobile communication network, the information 

processing device including: 

a memory that stores a program; and 

15 one or more processors that are capable of executing the program, 

wherein the program is a program for execution of acquiring state 

information indicating a state of each of one or more wireless networks for wireless 

communication that is different from the mobile communication, selecting one 

wireless network among the one or more wireless networks based on the state 

20 information, and providing information regarding the one selected wireless network 

to another terminal device that performs the wireless communication, 

wherein each of the one or more wireless networks is a wireless network for 

the wireless communication to which the other terminal device is connectable 

through an authentication procedure, and 

25 wherein information regarding the one or more wireless networks is 

included in information provided to the terminal device by an information providing 

device that provides information regarding a wireless network that is different from 

the mobile communication network to a device that performs the mobile 

communication. 

30 (19) 

A terminal device including: 
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a wireless communication unit configured to perform wireless 

communication that is different from mobile communication of a mobile 

communication network; 

an acquisition unit configured to acquire state information indicating a state 

5 of each of one or more wireless networks for the wireless communication; and 

a selection unit configured to select one wireless network among the one or 

more wireless networks based on the state information, 

wherein each of the one or more wireless networks is a wireless network for 

the wireless communication to which the terminal device is connectable through an 

10 authentication procedure, 

wherein information regarding the one or more wireless networks is at least 

partial information of information to be provided to another terminal device that 

performs the mobile communication by an information providing device that 

provides information regarding a wireless network that is different from the mobile 

15 communication network to a device that performs the mobile communication, and is 

included in the information to be provided to the terminal device by the other 

terminal device, and 

wherein the terminal device further includes a connection control unit 

configured to causes the terminal device to be connected to the one selected wireless 

20 network through the authentication procedure. 

(20) 

An information processing device for a terminal device that performs 

wireless communication that is different from mobile communication of a mobile 

communication network, the information processing device including: 

25 a memory that stores a program; and 

one or more processors that are capable of executing the program, 

wherein the program is a program for causing execution of acquiring state 

information indicating a state of each of one or more wireless networks for the 

wireless communication, and selecting one wireless network among the one or more 

30 wireless networks based on the state information, 

wherein each of the one or more wireless networks is a wireless network for 
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the "wireless communication to which the terminal device is connectable through an 

authentication procedure, 

wherein infonnation regarding the one or more wireless networks is at least 

partial information of information to be provided to another terminal device that 

5 performs the mobile communication by an infonnation providing device that 

provides information regarding a wireless network that is different from the mobile 

communication network to a device that performs the mobile communication, and 

included in the infonnation to be provided to the terminal device by the other 

terminal device, and 

10 wherein the program is a program for further causing execution of 

connecting the terminal device to the one selected wireless network through the 

authentication procedure. 

Reference Signs List 

15 [0473] 

1 communication system 

30 mobile communication network 

50 wireless network 

51 access point 

20 100 mobile communication terminal 

no mobile communication unit 

164 second information acquisition unit 

165 network selection unit 

166 information providing unit 

25 200 wireless communication terminal 

210 first wireless communication unit 

243 second information acquisition unit 

244 network selection unit 

245 connection control unit 

30 300 network information providing device 
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CLAIMS 

Claim 1 

A terminal device comprising: 

a mobile communication unit configured to perform mobile communication 

5 of a mobile communication network; 

an acquisition unit configured to acquire state information indicating a state 

of each of one or more wireless networks for wireless communication that is 

different from the mobile communication; 

a selection unit configured to select one wireless network among the one or 

10 more wireless networks based on the state information; and 

a providing unit configured to provide information regarding the one 

selected wireless network to another terminal device that performs the wireless 

communication, 

wherein each of the one or more wireless networks is a wireless network for 

15 the wireless communication to which the other terminal device is connectable 

through an authentication procedure, and 

wherein information regarding the one or more wireless networks is 

included in information provided to the terminal device by an information providing 

device that provides information regarding a wireless network that is different from 

20 the mobile communication network to a device that performs the mobile 

communication. 

Claim 2 

The terminal device according to claim 1, wherein the state information 

25 includes use situation information indicating a use situation of each of the one or 

more wireless networks. 

Claim 3 

The terminal device according to claim 2, wherein the use situation 

30 information includes information regarding the number of devices that are connected 

to each of the one or more wireless networks. 
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Claim 4 

The terminal device according to claim 2, wherein the use situation 

information includes information regarding traffic on each of the one or more 

5 wireless networks. 

Claim 5 

The terminal device according to claim 2, wherein the use situation 

information is included in information to be provided to the terminal device via the 

10 mobile communication network. 

Claim 6 

The terminal device according to claim 1, 

wherein the acquisition unit acquires disposition situation information 

15 indicating a disposition situation of an access point of each of the one or more 

wireless networks, and 

wherein the selection unit selects the one wireless network based further on 

the disposition situation information. 

20 Claim 7 

The terminal device according to claim 1, wherein the state information 

includes communication quality infonnation indicating measured communication 

quality of each of the one or more wireless networks. 

25 Claim 8 

The terminal device according to claim 7, wherein the communication 

quality information includes information indicating intensity of a received signal. 

Claim 9 

30 The terminal device according to claim 7, wherein the communication 

quality information is information generated by the terminal device or the other 
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terminal device through measurement of communication quality. 

Claim 10 

The terminal device according to claim 1, wherein the selection unit selects 

5 the one wireless network based further on a sharing situation of a channel used on 

each of the one or more wireless networks. 

Claim 11 

The terminal device according to claim 1, 

10 wherein the authentication procedure includes an authentication procedure 

in which authentication information provided by a subscriber identification module 

of the terminal device is used, and 

wherein the providing unit provides the authentication infonnation to the 

other terminal device. 

15 

Claim 12 

The terminal device according to claim 1, wherein the authentication 

procedure includes an authentication procedure in which an electronic certificate is 

used. 

20 

Claim 13 

The terminal device according to claim 1, wherein each of the one or more 

wireless networks is a wireless network that has a communication area that 

corresponds to a position of the terminal device or the other terminal device. 

25 

Claim 1.4 

The terminal device according to claim 1, wherein each of the one or more 

wireless networks is a wireless network that has an available time in terms of time. 

30 Claim 15 

The terminal device according to claim 1, 
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wherein each of the one or more wireless networks is a wireless local area 

network (WLAN), and 

wherein the wireless communication is WLAN communication. 

5 Claim 16 

The terminal device according to claim 1, wherein each of the one or more 

wireless networks is a wireless network operated by an operator of the mobile 

communication network. 

10 Claim 17 

The terminal device according to claim 1, wherein the information 

providing device is a device with an access network discovery and selection function 

(ANDSF). 

15 Claim 18 

An information processing device for a terminal device which performs 

mobile communication of a mobile communication network, the information 

processing device comprising: 

a memory that stores a program; and 

20 one or more processors that are capable of executing the program, 

wherein the program is a program for execution of acquiring state 

information indicating a state of each of one or more wireless networks for wireless 

communication that is different from the mobile communication, selecting one 

wireless network among the one or more wireless networks based on the state 

25 infonnation, and providing information regarding the one selected wireless network 

to another terminal device that performs the wireless communication, 

wherein each of the one or more wireless networks is a wireless network for 

the wireless communication to which the other terminal device is connectable 

through an authentication procedure, and 

30 wherein information regarding the one or more wireless networks is 

included in information provided to the terminal device by an information providing 
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device that provides information regarding a wireless network that is different from 

the mobile communication network to a device that performs the mobile 

communication. 

5 Claim 19 

A terminal device comprising: 

a wireless communication unit configured to perform, wireless 

communication that is different from mobile communication of a mobile 

communication network; 

10 an acquisition unit configured to acquire state information indicating a state 

of each of one or more wireless networks for the wireless communication; and 

a selection unit configured to select one wireless network among the one or 

more wireless networks based on the state infonnation, 

wherein each of the one or more wireless networks is a wireless network for 

15 the wireless communication to which the terminal device is connectable through an 

authentication procedure, 

wherein information regarding the one or more wireless networks is at least 

partial information of information to be provided to another terminal device that 

performs the mobile communication by an information providing device that 

20 provides information regarding a wireless network that is different from the mobile 

communication network to a device that performs the mobile communication, and is 

included in the information to be provided to the terminal device by the other 

terminal device, and 

wherein the terminal device further includes a connection control unit 

25 configured to causes the terminal device to be connected to the one selected wireless 

network through the authentication procedure. 

Claim 20 

An information processing device for a terminal device that performs 

30 wireless communication that is different from mobile communication of a mobile 

communication network, the infonnation processing device comprising: 
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a memory that stores a program; and 

one or more processors that are capable of executing the program, 

wherein the program is a program for causing execution of acquiring state 

information indicating a state of each of one or more wireless networks for the 

5 wireless communication, and selecting one wireless network among the one or more 

wireless networks based on the state information, 

wherein each of the one or more wireless networks is a wireless network for 

the wireless communication to which the terminal device is connectable through an 

authentication procedure, 

10 wherein information regarding the one or more wireless networks is at least 

partial information of information to be provided to another terminal device that 

performs the mobile communication by an information providing device that 

provides information regarding a wireless network that is different from the mobile 

communication network to a device that performs the mobile communication, and 

15 included in the infonnation to be provided to the terminal device by the other 

terminal device, and 

wherein the program is a program for further causing execution of 

connecting the terminal device to the one selected wireless network through the 

authentication procedure. 

20 


