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MANAGEMENT APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to management appa-
ratuses.

BACKGROUND ART
[0002] Known is a technique to ensure quality of Quality

of Service (QoS) control in networks. For example, for a
system in which terminal apparatuses such as smartphones
are connected to a network, a method of executing the QoS
control depending on QoS levels requested from the termi-
nal apparatuses has been proposed (for example, Patent
Document 1).

RELATED ART DOCUMENT

Patent Document

[0003] Patent Document 1: Japanese Patent Application
Laid-Open Publication No. 2014-33446

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0004] In the networks managed by carriers, calculation
methods for usage fees of the QoS control (fee systems,
charge mechanisms, etc.) different depending on the carriers
which provide QoS. Procedures for QoS usage, such as
applications for QoS usage, and payments for usage fees for
the QoS control, are carried out for each carrier. An appli-
cation program which requests execution of QoS control to
all of the networks may be installed in a terminal apparatus.
In such a case, the application provider which provide the
application program carries out the procedures for the QoS
usage for the plurality of carriers. However, when the
application provider carries out the procedures for the QoS
usage for the plurality of carriers, the procedures for QoS
usage become complex.

Means for Solving the Problem

[0005] In order to solve the above problem, a management
apparatus according to a preferred aspect of the present
invention is a management apparatus communicable with a
terminal apparatus connected to one or more networks of a
plurality of networks managed by one or more carriers, the
management apparatus including: a quality manager config-
ured to: acquire (i) a control request for requesting control
of quality of communication, the communication being
executed when an application program installed in the
terminal apparatus is executed, and (ii) terminal information
related to the terminal apparatus; and based on the control
request and the terminal information, execute a control
process causing at least one of the one or more networks to
execute the control of quality; and a charge manager con-
figured to: acquire, from each of the plurality of networks,
fee information showing a usage fee of the control of
quality; and charge a fee based on the fee information to an
application provider providing the application program to
the terminal apparatus.
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Effect of the Invention

[0006] According to the present invention, even in a case
in which an application program which can request any of a
plurality of networks to execute QoS control is installed in
a terminal apparatus, the procedure for QoS usage can be
prevented from becoming complex.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a block diagram illustrating an overall
configuration of a network system including a management
apparatus according to an embodiment.

[0008] FIG. 2 is an explanatory diagram illustrating an
example of a management table illustrated in FIG. 1.
[0009] FIG. 3 is an explanatory diagram illustrating an
example of API information.

[0010] FIG. 4 is an explanatory diagram illustrating an
example of terminal information.

[0011] FIG. 5 is an explanatory diagram illustrating an
example of network information.

[0012] FIG. 6 is an explanatory diagram illustrating an
example of a registration list.

[0013] FIG. 7 is an explanatory diagram illustrating an
example of fee information.

[0014] FIG. 8 is an explanatory diagram illustrating
another example of the fee information.

[0015] FIG. 9 is a sequence chart illustrating an example
of procedures of the network system illustrated in FIG. 1.
[0016] FIG. 10 is a flow chart illustrating an example of
procedures of the management apparatus about an applica-
tion for QoS usage.

[0017] FIG. 11 is a flow chart illustrating an example of
procedures of the management apparatus about QoS control.
[0018] FIG. 12 is a flow chart illustrating an example of
procedures of the management apparatus about charging.
[0019] FIG. 13 is a flow chart illustrating an example of
procedures of the management apparatus according to a first
modification.

[0020] FIG. 14 is a flow chart illustrating another example
of procedures of the management apparatus according to the
first modification.

[0021] FIG. 15 is a flow chart illustrating an example of
procedures of the management apparatus according to a
third modification.

MODES FOR CARRYING OUT THE
INVENTION

1. Embodiment

[0022] FIG. 1 is a block diagram illustrating an overall
configuration of a network system 10 including a manage-
ment apparatus 100 according to an embodiment. As exem-
plified in FIG. 1, the network system 10 has networks 300
mutually connected via the Internet 500, the management
apparatus 100 connected to the networks 300 via the Internet
500, and terminal apparatuses 200 connected to the network
300. Furthermore, the network system 10 has app provider
apparatuses 400 of application providers, which provide
application programs PRap installed in the terminal appa-
ratus 200.

[0023] The application provider may provide the applica-
tion program PRap to the terminal apparatus 200, for
example, by transmitting the application program PRap
from a website, which is managed by the application pro-
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vider, to the terminal apparatus 200. The application pro-
vider may use a website which is managed by a third party
as the website for transmitting the application program PRap
to the terminal apparatus 200.

[0024] The terminal apparatus 200 is connected to one or
more networks 300 from among the networks 300. The
terminal apparatus 200 may be concurrently connected to
two or more networks 300 from among the networks 300.
The management apparatus 100 may be connected to the
networks 300 without the intermediation of the Internet 500.
The term “apparatus” in the present description may be
replaced with another term such as a circuit, a device, or a
unit.

[0025] Each of the networks 300 includes electronic com-
munication lines such as a mobile communication network
managed by each of the carriers, which provide communi-
cation services, and includes one or both of a wired network
and a wireless network. The networks 300 may include two
or more networks 300 which are managed by the same
carrier. The management of the network 300 includes opera-
tion of the network 300. However, when the carrier is a
virtual mobile carrier, the management of the network 300
includes a case in which the wireless stations such as base
stations in the network 300 is not included, and a case in
which wired stations are not included. Each of the networks
300 has a quality control apparatus 302. In FIG. 1, in order
to facilitate understanding of the drawing, illustration of
nodes (e.g., base stations) from among the nodes (devices)
included in the networks 300 is omitted except for the
quality control apparatuses 302.

[0026] The connections between the networks 300, the
connections between the networks 300 and the terminal
apparatuses 200, and the connections between the networks
300 and the management apparatus 100, for example, are
only required to mutually communicably connect the ele-
ments, and they may be only wired connections, only
wireless connections, or may be connections using both
wired connections and wireless connections.

[0027] In FIG. 1, in order to distinguish the networks 300
from each other, the end of the reference sign of the network
300 is denoted by a lowercase letter (a or b). The ends of the
reference signs of the quality control apparatus 302, etc.
included in the network 300 are also denoted by the same
lowercase letter (a or b), which is the same as the corre-
sponding network 300.

[0028] For example, the network 300a is managed by a
carrier which is different from the carrier managing the
network 3005. The quality control apparatus 302a is
included in the network 300a and controls the quality of
communication services related to the network 300a. For
example, the quality control apparatus 3026 is included in
the network 30056 and controls the quality of communication
services related to the network 3005.

[0029] In FIG. 1, in order to distinguish the app provider
apparatuses 400 from each other, the end of the reference
sign of the app provider apparatus 400 is denoted by a Greek
letter (a0 or PB). The end of the reference sign of the
application program PRap, which is provided by the appli-
cation provider managing the app provider apparatus 400, is
also denoted by the same Greek letter (ot or () as that of the
corresponding app provider apparatus 400.

[0030] For example, the app provider apparatus 400 is
managed by an application provider which is different from
the application provider managing the app provider appara-
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tus 400p3. For example, the application program PRapa is
the application program PRap which is provided by the
application provider managing the app provider apparatus
4000.. For example, the application program PRapf} is the
application program PRap which is provided by the appli-
cation provider managing the app provider apparatus 4000.
[0031] The quality control of the communication service
related to the network 300 may be executed for each
terminal apparatus 200, it may be executed for each appli-
cation program PRap, it may be executed for each commu-
nication line, or it may be executed for each Subscriber
Identity Module (SIM). The SIM is a module in which the
identification information for identifying a subscriber of the
communication service is recorded. In this embodiment, a
case is given in which the quality control of the communi-
cation service related to the network 300 is executable for
each application program PRap. In other words, in this
embodiment, a case is given in which the quality control for
the communication of the application program PRap
installed in the terminal apparatus 200 is executable by the
network 300 (more specifically, the quality control apparatus
302). The communication of the application program PRap
is the communication which is executed when the applica-
tion program PRap is executed. The quality of the commu-
nication refers to “quality of the communication”. Herein-
after, the quality control will be referred to as Quality of
Service (QoS) control. The quality control of the commu-
nication is referred to as the QoS control for the communi-
cation. The QoS control includes bandwidth control, low-
latency control, and priority control.

[0032] In the bandwidth control, for example, the band-
width of the communication of the network 300 is con-
trolled. The bandwidth control may be bandwidth guarantee
which sets a lower limit value of the bandwidth or may be
bandwidth limiting which sets an upper limit value of the
bandwidth. Similarly, the low-latency control may be
latency guarantee which sets an upper limit value of latency
or it may be latency limit which sets a lower limit value of
latency. In the priority control, for example, the transfer of
packets (data which is in transfer units when communication
is carried out) related to particular communication is priori-
tized. For example, priority degrees are given to the packets
flowing in the network 300, and the packets with higher
priority degrees than the other packets are processed before
the other packets.

[0033] In this embodiment, the QoS control is executed,
for example, when the terminal apparatus 200 requests the
QoS control to the quality control apparatus 302 via the
management apparatus 100.

[0034] The management apparatus 100 is, for example, an
information processor such as a server and is communicable
with the terminal apparatuses 200 connected to the networks
300. In this embodiment, the management apparatus 100 is
communicable with the quality control apparatuses 302
included in the networks 300. In other words, the network
system 10 has the management apparatus 100 which is not
dependent on the carriers. The management apparatus 100
may be managed by a particular carrier from among the
carriers. In other words, a particular carrier may operate the
management apparatus 100. In such a case, the management
apparatus 100 may be connected to the network 300, which
is managed by the particular carrier, without the interme-
diation of the Internet 500 and may be connected to the
networks 300, which is managed by the other carriers, via
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the Internet 500. When the management apparatus 100 is
operated by a particular carrier, how the terminal apparatus
200 is controlled by the management apparatus MOS is not
dependent on the carrier.

[0035] The management apparatus 100 is implemented by
a computer system provided with a processor 110, a storage
device 160, and a communication device 170. The elements
of'the management apparatus 100 are mutually connected by
a single bus or by more than one bus for communicating
information. Each of the elements of the management appa-
ratus 100 may include a single piece of equipment or more
than one piece of equipment. Some of the elements of the
management apparatus 100 may be omitted.

[0036] The processor 110 controls the entire management
apparatus 100 and it includes a single chip or more than one
chip. The processor 110 includes an interface with peripheral
devices and a central processor (CPU: Central Processing
unit) including an arithmetic device, a register, etc. One,
some, or all of the functions of the processor 110 may be
implemented by hardware such as a Digital Signal Processor
(DSP), an Application Specific Integrated Circuit (ASIC), a
Programmable Logic Device (PLD), and a Field Program-
mable Gate Array (FPGA). The processor 110 executes
various processes in parallel or sequentially.

[0037] The processor 110 acts as a quality manager 120
and a charge manager 130, for example, by reading a control
program PRcll from the storage device 160 and executing
the read control program PRcll. The control program PRcll
may be transmitted from another device via the network 300.
[0038] The quality manager 120 acquires a control request
REQs1, which requests the QoS control for the communi-
cation of the application program PRap installed in the
terminal apparatus 200, and terminal information TEINF
about the terminal apparatus 200 (see S120a in FIG. 9).
Then, based on the terminal information TEINF acquired
from the terminal apparatus 200, the quality manager 120
identifies, from among the networks 300, a network 300 that
is currently connected to the terminal apparatus 200 for
which the QoS control has been requested. On the basis of
the terminal information TEINF, the quality manager 120
may identify, from among the carriers, one or more carriers
that manage one or more networks 300 to which the terminal
apparatus 200 serving as the transmission source of the
control request REQs1 is connected. In this case, one or
more networks 300 that are currently connected to the
terminal apparatus 200 is identified. An example of the
terminal information TEINF will be described below with
reference to FIG. 4.

[0039] On the basis of a management table TBL, the
quality manager 120 executes a control process for causing
a controllable network 300 for the QoS control to start the
QoS control from among the networks 300 that are currently
connected to the terminal apparatus 200. Although details
will be described in FIG. 2, the management table TBL
stores, for each carrier, for example, access-destination
information, which shows a destination to be accessed when
the QoS control is to be requested, etc. For example, the
quality manager 120 transmits, as a control request REQs2,
the control request REQs1, which has been acquired from
the terminal apparatus 200, to the quality control apparatus
302 of the controllable network 300 (see S130a. of FIG. 9).
As a result, the QoS control for the terminal apparatus 200
to which the QoS control has been requested is executed by
the quality control apparatus 302 of the controllable network
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300 from among the networks 300 that is currently con-
nected to the terminal apparatus 200. Hereinafter, the control
requests REQs1 and REQs2 may be generically referred to
as control requests REQs.

[0040] Thus, the quality manager 120 executes the control
process for causing at least one of the one or more networks
300 that are currently connected to the terminal apparatus
200 to execute the QoS control based on the control request
REQs1 and the terminal information TEINF. Hereinafter,
when some of the networks 300 that are currently connected
to the terminal apparatus 200 is a controllable network 300,
networks 300 excluding the controllable network 300 from
among the networks 300 connected to the terminal apparatus
200 are referred to as non-controlled networks 300.

[0041] The control process may include, for example, a
process of selecting a controllable network 300 from among
the networks 300 that are currently connected to the terminal
apparatus 200 based on the registration list LST. In the
registration list LST, for example, the networks 300 which
execute the QoS control are registered for each of the
application programs PRap. The registration list LST is an
example of a “list”. An example of the registration list LST
will be described below with reference to FIG. 6.

[0042] The controllable network 300 may be selected from
the networks 300 that are currently connected to the terminal
apparatus 200, based on the registration list LST and a
quality mode of the QoS control. Examples of the quality
mode include a large-capacity mode in which a larger
amount of data can be transferred compared with other
quality modes, a low-latency mode in which latency of
communication is lower compared with the other quality
modes, and a best effort mode in which control by best effort
is carried out. In the QoS control of the large-capacity mode,
the bandwidth control of the bandwidth guarantee in which
the lower limit value of the bandwidth is set may be
executed. In the QoS control of the low-latency mode, the
low-latency control of the latency guarantee in which the
upper limit value of latency is set may be executed. The
quality mode may be designated by the terminal apparatus
200 or may be designated by a server such as the manage-
ment apparatus 100. Alternatively, the quality mode may be
designated by an apparatus (apparatus not shown, which is
different from the quality control apparatus 302) included in
the network 300. The designation of the quality mode may
be designation of QoS Class Identifier (QCI) or may be
designation of 5G QoS Identifier (5QI) used in a 5th
generation mobile communication system (5G).

[0043] When the networks 300 that are currently con-
nected to the terminal apparatus 200 include the non-
controlled network 300, the quality manager 120 may trans-
mit a negative acknowledgement NACKs to the terminal
apparatus 200 as a response to the control request REQs for
the non-controlled network 300 (see S134p in FIG. 9). The
negative acknowledgement NACKs indicates that the QoS
control corresponding to the control request REQs is not to
be executed, and it indicates the control request REQs has
been rejected. The process of transmitting the negative
acknowledgement NACKs to the terminal apparatus 200
may be included in the control process.

[0044] The charge manager 130 acquires fee information
FEEINF, which shows usage fees of the QoS control, from
the networks 300 (see S180c. in FIG. 9). Then, the charge
manager 130 charges a fee based on the fee information
FEEINF to the application provider, which provided the



US 2023/0308364 Al

application program PRap to the terminal apparatus 200. For
example, the charge manager 130 transmits charge informa-
tion CHINF, which shows details (e.g., fee) of the charge
based on the fee information FEEINF, to the app provider
apparatus 400 (see S184c. in FIG. 9). As a result, the
application provider is charged.

[0045] The charge manager 130 may manage the registra-
tion list LST. The management of the registration list LST
may include generation of the registration list LST, or it may
include update (addition and deletion of the network 300
which executes the QoS control) of the registration list LST.
Alternatively, the management of the registration list LST
may include both of the creation and the update of the
registration list LST, or it may include storing the registra-
tion list LST in the storage device 160.

[0046] For example, the charge manager 130 notifies the
application providers of fee plans about usage of the QoS
control. Each of the fee plans is associated with, for
example, any of the networks 300. Two or more fee plans
may be associated with the same network 300. The fee plans
of the networks 300 determine, for example, relationships
between usage volumes of the QoS control such as com-
munication volumes (traffic volumes), which are objects of
the QoS control, and usage fees. The application provider,
for example, selects the network 300 which is to execute the
QoS control from among the networks 300, based on the fee
plans of the networks 300. The charge manager 130 registers
the network 300, which has been selected by the application
provider, in the registration list LST.

[0047] The storage device 160 is a recording medium
which is readable by the processor 110 and stores various
data such as programs including the control program PRcll
executed by the processor 110, the management table TBL,
and the registration list LST. The storage device 160 may
include at least one of, for example, a Read Only Memory
(ROM), an FErasable Programmable ROM (EPROM), an
Electrically Erasable Programmable ROM (EEPROM), and
a Random Access Memory (RAM). The storage device 160
may be referred to as a register, a cache, a main memory
(main storage device), or the like.

[0048] The communication device 170 is hardware (trans-
mission and reception device) for carrying out communica-
tion with other apparatuses such as the terminal apparatus
200 and the quality control apparatus 302 via the network
300. The communication device 170 is referred to as, for
example, a network device, a network controller, a network
card, or a communication module. The communication
device 170 may include, for example, a high-frequency
switch, a duplexer, a filter, and a frequency synthesizer in
order to realize one or both of Frequency Division Duplex
(FDD) and Time Division Duplex (TDD).

[0049] The terminal apparatus 200 may employ a freely
selected information processor, and the terminal apparatus
200 may be a stationary pieces of information equipment
such as a personal computer or may be a portable informa-
tion terminal such as a smartphone, a laptop computer, a
wearable terminal, or a tablet terminal. In the following
description, the terminal apparatus 200 is a smartphone.
[0050] The terminal apparatus 200 is implemented, for
example, by a computer system provided with a processor
210, a storage device 260, a communication device 270, an
input device 280, and an output device 290. The processor
210 controls the entire terminal apparatus 200 and is built in
substantially the same manner as the processor 110 of the
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above described management apparatus 100. For example,
the processor 210 acts as a controller (not shown) which
controls the entire terminal apparatus 200 by reading a
control program PRcl2 from the storage device 260 and
executing the read control program PRcl2.

[0051] The processor 210 acts as a requester 220, etc. by
reading the application program PRap for implementing one
or more predetermined functions, from the storage device
260 and executing the read application program PRap. In
FIG. 1, descriptions of functional blocks are omitted except
for the requester 220, which is related to requests of the QoS
control, from among the functional blocks implemented by
execution of the application program PRap. The control
program PRcl2 and the application program PRap may be
transmitted from another apparatus via the network 300.
[0052] For example, when the QoS control is to be
requested, the requester 220 transmits the control request
REQs1 and the terminal information TEINF to the manage-
ment apparatus 100. The request for the QoS control may be
invoking of a start Application programming Interface (API)
of'the QoS control. The requester 220 may send a request for
the QoS control to the management apparatus 100 by
execution of invoking of the start API of the QoS control for
the management apparatus 100.

[0053] The control request REQs1 transmitted from the
requester 220, which has been implemented by executing
the application program PRapa, requests the QoS control for
the communication of the application program PRapc. Simi-
larly, the control request REQsl transmitted from the
requester 220, which has been implemented by executing
the application program PRap3, requests the QoS control for
the communication of the application program PRapf.
[0054] In this embodiment, when termination of the QoS
control is to be requested, the requester 220 transmits a
termination request REQe, which requests termination of the
QoS control, to the quality control apparatus 302 (see S240c.
in FIG. 9). The request for termination of the QoS control
may be invoking of a termination API of the QoS control.
The requester 220 may request termination of the QoS
control to the quality control apparatus 302 by executing
invoking of the termination API of the QoS control for the
quality control apparatus 302. The requester 220 may trans-
mit the termination request REQe to the quality control
apparatus 302 via the management apparatus 100. In this
embodiment, transmitting the control request REQs also
includes invoking the start API of the QoS control, and
transmitting the termination request REQe includes invok-
ing the termination API of the QoS control. Hereinafter, the
request for the QoS control may be referred to a request to
start the QoS control in opposition to the request to terminate
the QoS control.

[0055] The storage device 260 is a recording medium
which is readable by the processor 210 and stores various
data such as programs including the control program PRcl2
executed by the processor 210. In the example illustrated in
FIG. 1, other than the control program PRcl2, the application
programs PRapa and PRapf} are stored in the storage device
260. In substantially the same way as in the storage device
160, the storage device 260 includes at least one of, for
example, a ROM, an EPROM, an EEPROM, and a RAM.
[0056] The communication device 270 is hardware (trans-
mission and reception device) for carrying out communica-
tion with other apparatuses, such as the management appa-
ratus 100 and the quality control apparatus 302, via the
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network 300 and is built in substantially the same way as in
the communication device 170.

[0057] The input device 280 receives input from other
devices. Examples of the input device 280 include a key-
board, a mouse, a microphone, a switch, a button, and a
sensor. For example, the input device 280 receives (i) input
operations for inputting symbols, such as numbers and
characters to the processor 210, and (ii) input operations for
selecting one or more icons displayed on a display surface
of the terminal apparatus 200. For example, a touch screen
which detects contact on the display surface of the terminal
apparatus 200 is suitable as the input device 280. The input
device 280 may include input devices for a user.

[0058] The output device 290 is, for example, a display,
and it carries out output to outside devices. The output
device 290 displays images under the control of the proces-
sor 210. Any of various display panels, such as liquid-crystal
display panels and organic Electro luminescent (EL) display
panels, may be suitably used as the output device 290. The
input device 280 and the output device 290 may be integrally
built (e.g., a touch screen). The output device 290 may be an
output device which has a speaker and a Light Emitting
Diode (LED) lamp.

[0059] The quality control apparatus 302 is, for example,
an information processing device such as a server and
executes the QoS control. The quality control apparatus 302
communicates with the management apparatus 100 and the
terminal apparatus 200. For example, when the control
request REQs2 is received, the quality control apparatus 302
executes the QoS control for the communication of the
application program PRap which is designated by the con-
trol request REQs2 from among the communication carried
out by the terminal apparatus 200, which has requested the
QoS control. The QoS control to be executed for the
communication of the application program PRap is one with
the quality mode designated by the control request REQs2.
[0060] For example, when the QoS control of quality
mode designated by the control request REQs2 is to be
executed, the quality control apparatus 302 transmits a
positive acknowledgement ACKs for the control request
REQs2, to the terminal apparatus 200 via the management
apparatus 100 (see S322a in FIG. 9). The quality control
apparatus 302 may transmit the positive acknowledgement
ACKs to each of the management apparatus 100 and the
terminal apparatus 200. When the QoS control of quality
mode designated by the control request REQs2 cannot be
executed, the quality control apparatus 302 transmits the
negative acknowledgement NACKs for the control request
REQs2, to the terminal apparatus 200. The quality control
apparatus 302 may transmit the negative acknowledgement
NACKSs to the terminal apparatus 200 via the management
apparatus 100.

[0061] Herein, whether the QoS control of quality mode
designated by the control request REQs2 is executable may
be determined based on QoS-usage determination informa-
tion. The QoS-usage determination information includes
one, some, or all of network information related to the
networks 300, API information related to the QoS control,
provider information of the communication services, and
degree-of-urgency information. Examples of the network
information and the API information will be described
below with reference to FIG. 5. The provider information is
used to determine whether the communication service pro-
vided to the terminal apparatus 200 is the communication
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service provided by a virtual mobile carrier. The degree-of-
urgency information shows the degrees of urgency of the
communication (e.g., when it is in a time of disaster or not).
The QoS-usage determination information may include one
or more items other than the above described items.
[0062] The quality control apparatus 302 calculates the
usage fee of the QoS control based on, for example, the
communication volume (traffic volume) of the communica-
tion which serves as the object of the QoS control. Then, the
quality control apparatus 302 transmits the fee information
FEEINF, which shows the usage fee of the QoS control, to
the management apparatus 100. The timing to transmit the
fee information FEEINF to the management apparatus 100
may be the timing determined in advance (e.g., day X of
each month from January to December) or may be the timing
depending on a request from the management apparatus 100.
[0063] In FIG. 1, the configuration of the quality control
apparatus 302 is not particularly shown. However, in a
mariner substantially the same as that for the management
apparatus 100, the quality control apparatus 302 is imple-
mented by a computer system provided with a processor
which controls the entire quality control apparatus 302, a
storage device which stores various data, and a communi-
cation device for carrying out communication with other
apparatuses. The quality control apparatus 302 may be
implemented as a single apparatus or may be implemented
as a group of separately constructed devices (in other words,
a system). In the quality control apparatus 302, a function to
receive the control request REQs2, etc., a function to
execute the QoS control, a function to calculate the usage fee
of the QoS control, etc., may be implemented as single
devices or may be implemented as a group of two or more
devices, which are separately constructed. Alternatively, the
quality control apparatus 302 may have devices which
execute the QoS control.

[0064] As described above, the app provider apparatus
400 executes, for the management apparatus 100, a proce-
dure about usage of QoS, such as payment of the usage fee
of the QoS control. The app provider apparatus 400 may
have a function to provide the application program PRap.
The app provider apparatus 400 may download the appli-
cation program PRap to the terminal apparatus 200 in
response to a request to download the application program
PRap.

[0065] In FIG. 1, the configuration of the app provider
apparatus 400 is not shown. However, in substantially the
same manner as for the management apparatus 100, the app
provider apparatus 400 may be implemented by a computer
system provided with a processor which controls the entire
app provider apparatus 400, a storage device which stores
various data, and a communication device for carrying out
communication with other apparatuses. The app provider
apparatus 400 may be implemented as a single apparatus, or
it may be implemented separately constructed devices. Any
function to carry out the procedure about usage of QoS, and
other functions (e.g., a function to provide the application
program PRap) may be implemented by the same device, or
they may be implemented by different devices.

[0066] The configurations of the management apparatus
100, the terminal apparatus 200, the quality control appa-
ratus 302, and the app provider apparatus 400 are not limited
to the examples illustrated in FIG. 1. In a manner similar to
that for the terminal apparatus 200, the management appa-
ratus 100 may have an input device and an output device.
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The management apparatus 100 may have an auxiliary
storage device. The auxiliary storage device is a recording
medium readable by the management apparatus 100. The
auxiliary storage device may include at least one of optical
disks such as Compact Disc ROMs (CD-ROMs), hard disk
drives, flexible disks, magneto optical disks (e.g., compact
disks, digital versatile disks, and Blu-ray (registered trade-
name) disks), smart cards, flash memories (e.g., cards,
sticks, and key drives), floppy (registered tradename) disks,
and magnetic strips. Similarly, one, some, or all of the
terminal apparatus 200, the quality control apparatus 302,
and the app provider apparatus 400 may have an auxiliary
storage device. The auxiliary storage device may be referred
to as a storage.

[0067] The quality control apparatus 302 is only required
to be able to execute the QoS control in the corresponding
network 300, and whether the network 300 is defined
without including the quality control apparatus 302 is not
particularly limited.

[0068] FIG. 2 is an explanatory diagram illustrating an
example of the management table TBL illustrated in FIG. 1.
In the management table TBL, for example, carrier indi-
vidual information CAINF including the information nec-
essary for the quality manager 120 to execute the control
process is stored for each carrier.

[0069] For example, the management table TBL has
records which correspond to the carriers, respectively. In
each of the records of the management table TBL, for
example, a carrier ID for identifying each carrier from
among the carriers and the carrier individual information
CAINF of the carrier indicated by the carrier ID is stored.
[0070] The carrier individual information CAINF includes
the API information related to the API, which has been
notified to the management apparatus 100 by the carrier, and
the access-destination information, which shows the desti-
nation to be accessed when start of the QoS control or the
like is requested. The API information and the access-
destination information may be disclosed by one or more of
the carriers. An example of the API information will be
described below with reference to FIG. 3. The access-
destination information may be an Internet Protocol (IP)
address of the quality control apparatus 302 or may be a
Uniform Resource Locator (URL) of the API. The access-
destination information may be included in the API infor-
mation.

[0071] The management apparatus 100 transmits the con-
trol request REQs2 to the quality control apparatus 302 of
the controllable network 300 based on the carrier individual
information CAINF of the carrier managing the controllable
network 300. The carrier managing the controllable network
300 manages the quality control apparatus 302 which is the
transmission destination of the control request REQs2.
[0072] The management table TBL is not limited to the
example shown in FIG. 2. For example, when a plurality of
carriers includes a single carrier which manages two or more
of the networks 300, two or more mutually different carrier
IDs may be allocated to the single carrier. The two or more
carrier IDs allocated to the single carrier, for example,
correspond to the two or more networks 300, which are
managed by the single carrier, respectively. In other words,
the management table TBL has the records which corre-
spond to the networks 300, which are each managed by one
or more carriers. Herein, managing the two or more net-
works 300 by a single carrier may be managing, by the
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single carrier, the two or more networks 300 for which the
destination to be accessed (access-destination information)
when start of the QoS control is requested are different.
[0073] FIG. 3 is an explanatory diagram illustrating an
example of the API information.

[0074] The API information includes information related
to a request to start the QoS control, a request to terminate
the QoS control, confirmation of the state of the QoS control,
confirmation of whether the QoS control can be used, and
acquisition of SIM information. Furthermore, the API infor-
mation includes one, some, or all of request mode types,
requested communication quality, SIM information, user
apparatus information, area information related to the area in
which the terminal apparatus 200 exists, and unique func-
tions of the carrier.

[0075] The request mode type is, for example, the quality
mode of the QoS control requested to the quality control
apparatus 302. The requested communication quality is
implemented by the QoS control requested to the quality
control apparatus 302, or it serves as a target. Examples of
the communication quality include throughput, latency time,
jitter, frame rates, and packet loss rates. The SIM informa-
tion is stored in a SIM. The user apparatus information is
stored in the terminal apparatus 200. An example of the SIM
information and the user apparatus information will be
described below with reference to FIG. 4.

[0076] The area information includes one, some, or all of
location information showing the location of the terminal
apparatus 200, map information of the area in which the
terminal apparatus 200 exists, base-station information
related to a base station in the area in which the terminal
apparatus 200 exists, weather information of the area in
which the terminal apparatus 200 exists, shielding informa-
tion related to an object that shields radio waves around the
terminal apparatus 200, and information showing presence
or absence of a failure notification about the communication
in the area in which the terminal apparatus 200 exists. The
area information may include one or more items in addition
to the above described items. In one example, the unique
function of the carrier differs from a function which is
common to the other carriers, and it is uniquely added by the
carrier.

[0077] The items included in the API information are not
limited to the examples illustrated in FIG. 3. For example,
the API information is not required to include some of the
items illustrated in FIG. 3. Alternatively, the API informa-
tion may include one, some, or all of the items illustrated in
FIG. 3 and one or more items (e.g., the access-destination
information described in FIG. 2) other than the items illus-
trated in FIG. 3. The items included in the API information
may be included in the QoS-usage determination informa-
tion as in FIG. 1.

[0078] FIG. 4 is an explanatory diagram illustrating an
example of the terminal information TEINF. The terminal
information TEINF includes SIM information and user
apparatus information.

[0079] For example, the SIM information is referenced by
the management apparatus 100 to identify the carrier which
is providing the communication service to the terminal
apparatus 200, which has transmitted the control request
REQs. For example, the SIM information includes one,
some, or all of: International Mobile Subscriber Identity
(IMSI), Mobile Subscriber Integrated Services Digital Net-
work Number (MSISDN), Integrated Circuit Card 1D (IC-
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CID), contract information, and a contract state. The items
included in the SIM information are not limited to the
examples illustrated in FIG. 4. The SIM information may
include one, some, or all of the items illustrated in FIG. 4
and the items other than the items illustrated in FIG. 4.
[0080] Substantially the same as the SIM information, the
user apparatus information may be referenced by the man-
agement apparatus 100 to identify the carrier which is
providing the communication service to the terminal appa-
ratus 200, which has transmitted the control request REQs.
The user apparatus information includes one, some, or all of:
an IP address of the terminal apparatus 200, a model name
of the terminal apparatus 200, application information, cor-
responding server information, corresponding user appara-
tus information, signature information, package informa-
tion, OS information related to an Operating System (OS) of
the terminal apparatus 200, memory information related to
a memory of the terminal apparatus 200, CPU information
related to a CPU of the terminal apparatus 200, a usage rate
of the CPU, a usage rate of the memory, and identification
information related to the user.

[0081] For example, the IP address of the terminal appa-
ratus 200 is given to the terminal apparatus 200 in order to
use the communication service provided by the carrier and
to identify the carrier and the network 300. The application
information shows a name of the application program PRap
executed in the terminal apparatus 200, etc. The identifica-
tion information of the user refers to information (e.g.,
fingerprints, iris, face, and password) used to authenticate
the user. The items included in the user apparatus informa-
tion are not limited to the examples illustrated in FIG. 4. The
user apparatus information may include one, some, or all of
the items illustrated in FIG. 4 and items other than the items
illustrated in FIG. 4.

[0082] The items included in the terminal information
TEINF are not limited to the examples illustrated in FIG. 4.
For example, the terminal information TEINF is not required
to include either one of the SIM information and the user
apparatus information. Alternatively, the terminal informa-
tion TEINF may include (i) one of or both of the SIM
information and the user apparatus information, (ii) the
information (e.g., the network information shown in FIG. 5)
other than the SIM information, and (iii) the user apparatus
information.

[0083] FIG. 5 is an explanatory diagram illustrating an
example of the network information. The items included in
the network information are included in the QoS-usage
determination information as in FIG. 1. The items included
in the network information are referenced by the quality
control apparatus 302 when the quality control apparatus
302 is to determine whether the QoS control of quality mode
designated by the control request REQs2 is executable. Also,
the items included in the network information may be
included in the terminal information TEINF. In such a case,
a base station included in the network 300 may add the
network information to the terminal information TEINF,
which is transmitted from the terminal apparatus 200 to the
management apparatus 100 via the network 300.

[0084] The network information includes one, some, or all
of 5-tuple information, Access Point Names (APN), com-
munication system information, communication quality, a
working rate of a base station, availability of the base
station, and the number of concurrent connections to the
base station. The 5-tuple information includes a transmis-
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sion-source [P address, a target IP address, a transmission-
source port number, a target port number, and a protocol ID.
The communication system information shows one or more
communication systems such as a 3rd generation mobile
communication system (3G), a 4th generation mobile com-
munication system (4G), a 5th generation mobile commu-
nication system (5G), a wireless Local Area Network
(LAN), tethering, and wired communication.

[0085] The items included in the network information are
not limited to the examples illustrated in FIG. 5. The
network information may include one, some, or all of the
items illustrated in FIG. 5 and the items other than the items
illustrated in FIG. 5. When the network information is
included in the terminal information TEINF, the items of the
network information included in the QoS-usage determina-
tion information may be different from the items of the
network information included in the terminal information
TEINF. When the network information is included in the
terminal information TEINF, the quality manager 120 may
identify networks 300 that are currently connected to the
terminal apparatus 200 from among the networks 300, based
on the network information (e.g., APN) included in the
terminal information TEINF.

[0086] One, some, or all of the items included in the API
information described in FIG. 3 may be included in one of
or both of the terminal information TEINF and the network
information. Furthermore, one, some, or all of the items
included in the terminal information TEINF described in
FIG. 4 may be included in one of or both of the API
information and the network information. Furthermore, one,
some, or all of the items included in the network information
described in FIG. 5 may be included in one of or both of the
API information and the terminal information TETNF.

[0087] FIG. 6 is an explanatory diagram illustrating an
example of the registration list LST. In the registration list
LST, the one or more networks 300 which executes the QoS
control are registered for each of the application programs
PRap. In the registration list ST illustrated in FIG. 6,
network IDs of the networks 300, which execute the QoS
control for the communication of the application programs
PRap, are associated with application IDs of the application
programs PRap.

[0088] The application ID is an identifier and identifies
each application program PRap from among the application
programs PRap. The network ID is an identifier and iden-
tifies each network 300 from among the networks 300.

[0089] For example, “APa” in FIG. 6 represents the
application program PRapa, and “APf” in FIG. 6 represents
the application program PRapf. “NWa” in FIG. 6 represents
the network 300a, and “NWb” in FIG. 6 represents the
network 30054.

[0090] In the example illustrated in FIG. 6, the networks
300a and 3005 are registered in the registration list LST as
the networks 300 which execute the QoS control for the
application program PRapa.. The network 3005 is registered
in the registration list LST as the network 300 which
executes the QoS control for the application program
PRapp. In other words, in the example illustrated in FIG. 6,
the networks 300a and 3005 are registered in the list of the
application program PRapa in the registration list LST1. The
network 3005 is registered in the list of the application
program PRapf in the registration list LST. Hereinafter, the
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list of each application program PRap in the registration list
LST will be referred to as the registration list LST of the
application program PRap.

[0091] FIG. 7 is an explanatory diagram illustrating an
example of the fee information FEEINF. A terminal appa-
ratus 1D is an identifier and identifies each terminal appa-
ratus 200 from among the terminal apparatuses 200.
[0092] In the example illustrated in FIG. 7, the usage fees
of the QoS control for each application program PRap
executed by the terminal apparatuses 200 are recorded for
each application program PRap.

[0093] FIG. 8 is an explanatory diagram illustrating
another example of the fee information FEEINF. In the
example illustrated in FIG. 8, the usage fees of the QoS
control for the application programs PRap executed by the
terminal apparatuses 200 are recorded for each terminal
apparatus 200.

[0094] In FIGS. 7 and 8, the group of the individual fee
information in which the application programs PRap, the
terminal apparatuses 200, and the usage fees are mutually
associated is illustrated as an example of “fee information”.
However, each piece of individual fee information is an
example of “fee information”. For example, in FIGS. 7 and
8, the following information are examples of the “fee
information™ (i) each individual fee information including
the individual fee information in which APa.,, TE0O01, and the
usage fee (JPY 2,345) are mutually associated, and (ii) the
individual fee information in which APa, TE0O2, and the
usage fee (JPY 0) are mutually associated.

[0095] FIG. 9 is a sequence chart illustrating an example
of procedures of the network system 10 illustrated in FIG. 1.
In the example illustrated in FIG. 9, a case is given in which
the terminal apparatus 200 which transmits the control
request REQs1 is connected only to the network 300a from
among the networks 300aq and 30056. The transmission
destination of the control request REQs1 (the address of the
management apparatus 100) does not depend on the carriers,
but is common to the carriers. In the example illustrated in
FIG. 9, the description of the app provider apparatus 40003
is omitted to facilitate understanding of the drawing.
[0096] First, the management apparatus 100 acquires plan
information PPL. (PPLa, PPLb), which shows the fee plans
of the networks 300 (3004, 3005), from the networks 300.
For example, the quality control apparatus 302a of the
network 300a transmits the plan information PPLa to the
management apparatus 100 (S300a), and the quality control
apparatus 3026 of the network 30056 transmits the plan
information PPLb to the management apparatus 100
(S30056). As a result, the charge manager 130 of the man-
agement apparatus 100 acquires the plan information PPLa
of the network 300a and the plan information PPLb of the
network 3005 (S100a and S1005). Then, the charge manager
130 transmits the plan information PPLa and PPLb, which
has been acquired from the networks 300a and 3005, to the
app provider apparatuses 400c. and 4000 (S102). As a result,
for example, the app provider apparatus 400c. receives the
plan information PPL of the networks 300 (S400).

[0097] In this manner, the management apparatus 100
notifies the application provider of the fee plans of the
networks 300 by transmitting the plan information PPL of
the networks 300 to the app provider apparatus 400 of the
application provider. The application provider determines,
based on the fee plans of the QoS control, the QoS control
of which carrier is to be used from among the carriers. More
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specifically, the application provider selects, based on the
fee plans of the QoS control, the network 300 which is to
execute the QoS control for the communication of the
application program PRap from among the networks 300.
Then, the application provider applies for usage of the QoS
control by notifying the management apparatus 100 of the
network 300 which has been selected as the network 300 to
execute the QoS control. For example, the app provider
apparatus 400 transmits, to the management apparatus 100,
selection information SELINF showing the network 300
which has been selected as the network 300 to execute the
QoS control (S410). As a result, the charge manager 130 of
the management apparatus 100 acquires, for each applica-
tion program PRap, the selection information SELINF
which shows the network 300 selected as the network 300
which is to execute the QoS control (S104).

[0098] Inthe example illustrated in FIG. 9, a case is given
in which the networks 300a and 30056 are selected by the
application provider which provides the application program
PRapa., as the networks 300 which is to execute the QoS
control for the communication of the application program
PRapa. Furthermore, in the example illustrated in FIG. 9, a
case is given in which the network 3005 is selected by the
application provider which provides the application program
PRapp, as the network 300 which is to execute the QoS
control for the communication of the application program
PRapp

[0099] The charge manager 130 of the management appa-
ratus 100 transmits entry information ENTINFa, which
shows that an application for QoS usage for the communi-
cation of the application program PRapa has been received
from the application provider, to the networks 300a and
3005 (S106c). Similarly, the charge manager 130 transmits
entry information ENTINF[, which shows that an applica-
tion for QoS usage for the communication of the application
program PRapp has been received from the application
provider, to the network 30056 (S100).

[0100] As a result, for example, the quality control appa-
ratus 3024 of the network 3004a acquires the entry informa-
tion ENTINFa (S302a). The quality control apparatus 3025
of the network 3005 acquires the entry information
ENTINFa and ENTINEp (S3025). The charge manager 130
may transmit the entry information ENTINF including the
entry information ENTINFa and ENTINFP to the network
3005 instead of transmitting each of the entry information
ENTINFa and ENTINF to the network 3005. Furthermore,
the selection information SELINF and the entry information
ENTINF may include the information showing the fee plan
selected by the application provider.

[0101] The charge manager 130 of the management appa-
ratus 100 generates the registration list LST based on the
selection information SELINF (S108). In the example illus-
trated in FIG. 9, as described above, the networks 300a and
3005 are selected as the networks 300 which is to execute
the QoS control for the communication of the application
program PRapa.. Furthermore, the network 3005 is selected
as the network 300 which is to execute the QoS control for
the communication of the application program PRapf.
Therefore, in step S108 illustrated in FIG. 9, for example,
the registration list LST which is substantially the same as
the lists of the application programs PRapc and PRapp in
the registration list LST illustrated in FIG. 6 is generated.

[0102] In the example illustrated in FIG. 9, the terminal
apparatus 200 is connected only to the network 300a from
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among the networks 300a and 3005. As a result, processes
about a connection procedure are executed between the
terminal apparatus 200 and the network 300a (S200a and
S310a).

[0103] Examples of the processes about the connection
procedure include a process carried out until the terminal
apparatus 200 finds the network 300q, which exists there-
around, a process of establishing a Radio Resource Control
(RRC) connection, an Attach request from the terminal
apparatus 200, and a response from the network 3004 to the
Attach request. The Attach request is, for example, a con-
nection request to the network 300a.

[0104] The terminal apparatus 200 activates the applica-
tion program PRapa. (S210c). Then, the requester 220 of the
terminal apparatus 200 transmits the control request REQs1
and the terminal information TEINF to the management
apparatus 100 via the network 300a (S220c). The control
request REQs1, which has been transmitted in response to
the activation of the application program PRapa, requests
the QoS control for the communication of the application
program PRapa.

[0105] The quality manager 120 of the management appa-
ratus 100 acquires the control request REQs1 and the
terminal information TEINF which has been transmitted
from the terminal apparatus 200 to the management appa-
ratus 100 via the network 300a (S120c). Then, on the basis
of the terminal information TEINF acquired from the ter-
minal apparatus 200, the quality manager 120 identifies,
from among the networks 300, networks 300 that are cur-
rently connected to the terminal apparatus 200, which is the
transmission source of the control request REQs1 (S122a).
For example, the quality manager 120 identifies, based on
the IP address included in the terminal information TEINF,
the network 300 which are currently connected to the
terminal apparatus 200 from among the networks 300.

[0106] The quality manager 120 may identify, based on
the terminal information TEINF, the carrier managing the
networks 300 that are currently connected to the terminal
apparatus 200, to identify networks 300 that are currently
connected to the terminal apparatus 200. Specifically, the
quality manager 120 may identify the carrier of the network
300a based on the IP address included in the terminal
information TEINF. Alternatively, the quality manager 120
may identify the carrier of the network 300a based on the
SIM information (e.g., ICCID) included in the terminal
information TEINF.

[0107] Then, for example, the quality manager 120 deter-
mines whether the network 300a, which has been identified
based on the terminal information TEINF, is registered in the
registration list LST as the network 300, which is to execute
the QoS control for the communication of the application
program PRapa. In the example illustrated in FIG. 9, the
network 300q is registered in the registration list LST as the
network 300 which is to execute the QoS control for the
communication of the application program PRapa. There-
fore, in the example illustrated in FIG. 9, the quality
manager 120 determines the network 300a, which is cur-
rently connected to the terminal apparatus 200, as a con-
trollable network 300. In the example illustrated in FIG. 9,
the network 3005 is registered in the registration list LST as
the network 300 which is to execute the QoS control for the
communication of the application program PRapa., but is not
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connected to the terminal apparatus 200. Therefore, this
network 3006 is not included in the controllable networks
300.

[0108] The quality manager 120 determines the network
3004 as the controllable network 300 and then transmits the
control request REQs2 to the quality control apparatus 302a
of the network 300a based on the carrier individual infor-
mation CAINF corresponding to the network 300a (S130).
[0109] In this embodiment, a case is given in which the
control request REQs2 is transmitted from the quality man-
ager 120 of the management apparatus 100 to the quality
control apparatus 302 of the controllable network 300. The
control request REQs2 includes the items included in the
control request REQs1 acquired from the terminal apparatus
200. The control request REQs2 may include one, some, or
all of the items included in the API information illustrated in
FIG. 3 and the items included in the control request REQs1.
Therefore, transmitting the control request REQs2 to the
quality control apparatus 302 includes transmitting the con-
trol request REQs1 to the quality control apparatus 302. In
other words, the control process executed by the quality
manager 120 may include the process of transmitting the
control request REQs1, which has been acquired from the
terminal apparatus 200, to the quality control apparatus 302.
[0110] The quality control apparatus 302a of the network
300a receives the control request REQs2 which has been
transmitted from the management apparatus 100 (S320c).
Then, the quality control apparatus 302a determines, based
on the QoS-usage determination information, whether the
QoS control of quality mode designated by the control
request REQs2 is executable. In the example illustrated in
FIG. 9, a case is given in which the quality control apparatus
302a executes the QoS control of quality mode designated
by the control request REQs2. Therefore, the quality control
apparatus 302q transmits the positive acknowledgement
ACKs for the control request REQs2, (the information
showing that the QoS control corresponding to the control
request REQs is executable) to the management apparatus
100 (S322c). The quality control apparatus 302a may trans-
mit the positive acknowledgement ACKs for the control
request REQs2, to the terminal apparatus 200 and the
management apparatus 100.

[0111] The quality manager 120 of the management appa-
ratus 100 receives the positive acknowledgement ACKs for
the control request REQs2, (S132c). Then, the quality
manager 120 transmits the positive acknowledgement ACKs
to the terminal apparatus 200 (S134c).

[0112] The quality control apparatus 302a of the network
300q starts the QoS control based on the control request
REQs2 (S3300). For example, the quality control apparatus
302a starts the QoS control of quality mode, which is
designated by the control request REQs2 for the communi-
cation of the application program PRapa from among the
communication of the terminal apparatus 200. As a result,
the QoS control for the communication of the application
program PRapa is started. Furthermore, the quality control
apparatus 302a of the network 300a starts measuring the
communication volume of the communication of the appli-
cation program PRapa (the communication serving as the
object of the QoS control) (S3400).

[0113] The terminal apparatus 200 terminates the applica-
tion program PRapa (S230c). As a result, the application
program PRapo terminates after the termination request
REQe, which requests termination of the QoS control for the
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communication of the application program PRapa, is trans-
mitted to the quality control apparatus 302a of the network
300a. For example, the requester 220 of the terminal appa-
ratus 200 transmits the termination request REQe to the
quality control apparatus 302a of the network 3004 (S240c).
The requester 220 may transmit the termination request
REQe to the quality control apparatus 302a and the man-
agement apparatus 100, or it may transmit the termination
request REQe to the quality control apparatus 302a via the
management apparatus 100. The information for accessing
the quality control apparatus 302a (the address or the like of
the quality control apparatus 302a) may be included in the
positive acknowledgement ACKs, or it may be transmitted
from the management apparatus 100 to the terminal appa-
ratus 200.

[0114] The quality control apparatus 302a of the network
300a receives the termination request REQe from the ter-
minal apparatus 200 (S350c). Then, the quality control
apparatus 302q transmits the positive acknowledgement
ACKe for the termination request REQe, to the terminal
apparatus 200 (S352c). As a result, the terminal apparatus
200 receives the positive acknowledgement ACKe for the
termination request REQe, from the quality control appara-
tus 302a (S2420.). The quality control apparatus 302a ter-
minates the QoS control indicated by the termination request
REQe, in other words, the QoS control for the communica-
tion of the application program PRapa (S354a).

[0115] The quality control apparatus 302¢ may transmit
the positive acknowledgement ACKe for the termination
request REQe, to the terminal apparatus 200 and the man-
agement apparatus 100. Alternatively, the quality control
apparatus 302a may transmit the positive acknowledgement
ACKe for the termination request REQe, to the terminal
apparatus 200 via the management apparatus 100. In such a
case, the management apparatus 100 can recognize the
termination of the QoS control for the communication of the
application program PRapa installed in the terminal appa-
ratus 200.

[0116] The quality control apparatus 302a of the network
300a calculates the usage fee of the QoS control for the
communication of the application program PRapa. based on
the communication volume of the communication of the
application program PRapao. (the communication serving as
the object of the QoS control) (S360c). Then, the quality
control apparatus 302¢ transmits the fee information FEE-
INF, which shows the calculated usage fee of the QoS
control, to the management apparatus 100 (S362c.). For
example, the usage fee of the QoS control may be the fee
obtained by subtracting a predetermined amount of money
of a sales campaign or the like from the fee, which has been
calculated based on the communication volume of the
communication serving as the object of the QoS control.
[0117] The charge manager 130 of the management appa-
ratus 100 acquires the fee information FEEINF, which
shows the usage fee of the QoS control by the network 3004,
from the networks 300a (S180c). Then, the charge manager
130 determines, based on the fee information FEEINF
acquired from the network 300q, a fee on the application
provider as the usage fee of the QoS control (S182¢). The
fee charged on the application provider as the usage fee of
the QoS control may be the same as that shown by the fee
information FEEINF transmitted from the network 300 to
the management apparatus 100. Alternatively, the fee may
differ from the usage fee of the QoS control shown by the fee
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information FEEINF. The fee may be obtained by adding a
service fee of the management apparatus 100 to the usage
fee of the QoS control shown by the fee information
FEEINF. Alternatively, the fee may be obtained by subtract-
ing a predetermined amount of money of a sales campaign
or the like from the usage fee of the QoS control shown by
the fee information FEEINF.

[0118] The charge manager 130 of the management appa-
ratus 100 transmits the charge information CHINF, which
shows the fee which has been determined based on the fee
information FEEINF, to the app provider apparatus 400c.
(S184¢). As a result, the app provider apparatus 4000
receives the charge information CHINF from the manage-
ment apparatus 100 (S420).

[0119] In the example illustrated in FIG. 9, the usage fee
of'the QoS control for the communication of the application
program PRapa is charged to the application provider,
which provides the application program PRapc., by trans-
mitting the charge information CHINF from the manage-
ment apparatus 100 to the app provider apparatus 400c..
[0120] The charge manager 130 of the management appa-
ratus 100 collects the fee for the usage of the QoS control,
from the application provider (S186). For example, the
application provider transfers the fee for the usage of the
QoS control, to the management apparatus 100 based on the
charge information CHINF. The transfer of the fee to the
management apparatus 100 may be executed by using the
app provider apparatus 400.

[0121] The charge manager 130 of the management appa-
ratus 100 transfers one, some, or all of the fees, which have
been transferred from the application provider, to the respec-
tive carriers based on the fee information FEEINF acquired
from the respective networks 300 (S188).

[0122] The usage fee of the QoS control transferred to
each carrier may be obtained by subtracting the service fee
or the like of the management apparatus 100 from the fee,
which has been transferred from the application provider.
When the fee obtained by subtracting the service fee of the
management apparatus 100 from the fee, which has been
transferred from the application provider, is JPY 0, the
carrier may be notified that the payment for the QoS control
is JPY 0. One, some or all of the processes about charging
(e.g., S360ct, S362c., S180ct, S182c, S184c, S186, S188,
and S420) may be executed in real time, or they may be
executed every time the QoS control is ended. Alternatively,
one, some, or all of the processes about charging (e.g.,
S360c, S362c, S180c, S182c, S184c, S186, S188, and
S420) may be periodically executed.

[0123] The terminal apparatus 200 activates the applica-
tion program PRapp (S210p). Then, the requester 220 of the
terminal apparatus 200 transmits the control request REQs1
and the terminal information TEINF to the management
apparatus 100 via the network 300a (S2208). The control
request REQs1, which has been transmitted in response to
the activation of the application program PRapf, requests
the QoS control for the communication of the application
program PRapf.

[0124] The quality manager 120 of the management appa-
ratus 100 acquires the control request REQsl and the
terminal information TEINF which has been transmitted
from the terminal apparatus 200 to the management appa-
ratus 100 via the network 300a (S1200). Then, based on the
terminal information TEINF acquired from the terminal
apparatus 200, the quality manager 120 identifies, from
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among the networks 300, the network 300 that is currently
connected to the terminal apparatus 200, which is the
transmission source of the control request REQs1 (S122f).
For example, the quality manager 120 identifies the network
300a from among the networks 300 as the network 300 that
is currently connected to the terminal apparatus 200 based
on the IP address included in the terminal information
TEINF.

[0125] Then, the quality manager 120 determines whether
the network 300a, which has been identified based on the
terminal information TEINF, is registered in the registration
list LST as the network 300, which is to execute the QoS
control for the communication of the application program
PRapp. In the example illustrated in FIG. 9, the network
300q is not registered in the registration list LST as the
network 300 which is to execute the QoS control for the
communication of the application program PRapf. There-
fore, in the example illustrated in FIG. 9, the quality
manager 120 transmits the negative acknowledgement
NACKSs to the terminal apparatus 200 as the information
which shows that the request (control request REQs1) of the
QoS control for the communication of the application pro-
gram PRapp has been rejected (S134f). In the example
illustrated in FIG. 9, the network 30056 is registered in the
registration list LST as the network 300 which is to execute
the QoS control for the communication of the application
program PRapf. However, the network 3005 is not con-
nected to the terminal apparatus 200, and the QoS control is
therefore not executed.

[0126] The quality manager 120 does not transmit the
control request REQs2 to the network 3004 for which usage
of the QoS for the application program PRap indicated by
the control request REQs1 has not been applied. As a result,
execution of the QoS control can be prevented in the
network 300 for is which usage of the QoS has not been
applied.

[0127] In this manner, in this embodiment, the terminal
apparatus 200 can cause the quality control apparatus 302,
which is included in the appropriate network 300 from
among the networks 300 that are currently connected to the
terminal apparatus 200, to start the QoS control by trans-
mitting the control request REQs1 to the management
apparatus 100. In other words, the terminal apparatus 200
can cause the quality control apparatus 302 to start the QoS
control without particularly recognizing the carrier provid-
ing the communication service. As a result, in this embodi-
ment, the application program PRap which requests execu-
tion of the QoS control can be prevented from becoming
complex.

[0128] The application provider, which provides the appli-
cation program PRap, may include a QoS control Software
Development Kit (SDK), which is for using the QoS control,
in the application program PRap in order to use the QoS
control. The transmission destination of the control request
REQs1 is the management apparatus 100 regardless of the
carrier which manages the network 300 connected to the
terminal apparatus 200 in which the application program
PRap is installed. As a result, in this embodiment, for all of
the networks 300 managed by the plurality of carriers, the
transmission destination of the control request REQs1 is not
required to be changed depending on the carriers when the
application program PRap which can request execution of
the QoS control is generated. Therefore, in this embodiment,
the application program PRap can be prevented from
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becoming complex. In other words, in this embodiment,
when the application provider generates the application
program PRap to enable requesting execution of the QoS
control for any of the carriers, the application program PRap
can be prevented from becoming complex.

[0129] In this embodiment, the application provider
executes, for the management apparatus 100, procedures
about usage of QoS, such as an application to use QoS for
the carriers, and payment of the usage fee of the QoS
control. As a result, in this embodiment, even when there is
a probability that the terminal apparatus 200 will be con-
nected to the networks 300, the procedures about usage of
QoS by the application provider can be prevented from
becoming complex.

[0130] The procedures of the network system 10 are not
limited to the example illustrated in FIG. 9. The terminal
apparatus 200 may be concurrently connected to the net-
works 300a and 3005. In such a case, the quality manager
120 of the management apparatus 100 identifies the network
300, which is currently connected to the terminal apparatus
200, based on the terminal information TEINF which has
been transmitted from the terminal apparatus 200 within a
predetermined period. When the terminal apparatus 200 is
connected to the networks 300, the terminal apparatus 200
may transmit the control request REQs1 and the terminal
information TEINF to the management apparatus 100 for
each of the networks 300 which are currently connected to
the terminal apparatus 200. The terminal information TEINF
transmitted from the terminal apparatus 200 to the manage-
ment apparatus 100 via the network 300a includes the
information for identifying the carrier, such as an IP address
provided by the carrier managing the network 300a. Simi-
larly, the terminal information TEINF transmitted from the
terminal apparatus 200 to the management apparatus 100 via
the network 3004 includes the information for identifying
the carrier, such as an IP address provided by the carrier
managing the network 3005.

[0131] When the terminal apparatus 200 is connected to
the networks 300, the terminal apparatus 200 may randomly
transmit the terminal information TEINF to the management
apparatus 100 until a predetermined period of time elapses
after the control request REQs1 and the terminal information
TEINF is transmitted to the management apparatus 100.
When the terminal apparatus 200 is connected to the net-
works 300, the network 300 that is to be used to transmit the
terminal information TEINF is randomly selected from the
networks 300 that are currently connected to the terminal
apparatus 200. As a result, the pieces of terminal information
TEINF, which are transmitted from the terminal apparatus
200 via the different networks 300 from among the networks
300 that are currently connected to the terminal apparatus
200, is expected to reach the management apparatus 100.

[0132] FIG. 10 is a flow chart illustrating an example of
procedures of the management apparatus 100 about the
application for QoS usage. For example, the procedures
illustrated in FIG. 10 are executed by the charge manager
130 of the management apparatus 100.

[0133] First, in step S100, the charge manager 130
acquires the plan information PPL, which shows the fee
plans of the networks 300, from each of the networks 300.
Then, in step S102, the charge manager 130 transmits the
pieces of plan information PPL, which have been acquired
from the networks 300, to the app provider apparatus 400.
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[0134] Next, in step S104, the charge manager 130
acquires the selection information SELINF, which shows the
network 300 selected as the network 300 to execute the QoS
control, from the app provider apparatuses 400. In a case in
which any one of the carriers provides different application
programs PRap to one or more terminal apparatuses 200, the
carrier may select the network 300, which is to execute the
QoS control, for each application program PRap. In such a
case, the app provider apparatus 400 managed by the single
carrier may transmit the selection information SELINF to
the management apparatus 100 for each application program
PRap. Alternatively, the app provider apparatus 400 man-
aged by the single carrier may transmit the information
including pieces of selection information SELINF, which
corresponds to the application programs PRap, to the man-
agement apparatus 100.

[0135] Next, in step S106, the charge manager 130 trans-
mits the entry information ENTINF to the network 300,
which has been selected as the network 300 to execute the
QoS control, for example, for each application program
PRap.

[0136] Next, in step S108, the charge manager 130 gen-
erates or updates the registration list LST based on the
selection information SELINF acquired in step S104. When
the registration list LST has not yet been generated, the
charge manager 130 generates the registration list LST based
on the selection information SELINF acquired in step S104.
When the registration list LST has already been generated,
the charge manager 130 updates the registration list LST
based on the selection information SELINF acquired in step
S104.

[0137] In this manner, the charge manager 130 notifies the
application provider of the fee plans about usage of the QoS
control and causes the application provider to select the
network 300 which is to execute the QoS control from
among the networks 300. Then, the charge manager 130
manages the registration list LST, in which the network 300
selected by the application provider is registered, based on
the selection information SELINF.

[0138] The procedures of the management apparatus 100
related to the application for QoS usage are not limited to the
example illustrated in FIG. 10. Step S106 may be executed
after step S108, or it may be executed in parallel with step
S108. When any of the fee plans is changed, the charge
manager 130 may notify the application provider of the
changed fee plan at a predetermined timing. In such a case,
the application provider may update the network 300, which
is to execute the QoS control for the communication of the
application program PRap, based on the changed fee plan.
When the network 300, which is to execute the QoS control,
is updated, the charge manager 130 may acquire the selec-
tion information SELINF, which shows the network 300
updated as the network 300 to execute the QoS control, from
the app provider apparatus 400. The predetermined timing
may be a timing at which any fee plan among the fee plans
is changed, or it may be the start timing of the QoS control,
or it may be the timing of the application for QoS usage
(contract timing).

[0139] FIG. 11 is a flow chart illustrating an example of
procedures of the management apparatus 100 about the QoS
control. The procedures illustrated in FIG. 11 are executed
after the procedures illustrated in FIG. 10 are executed at
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least one time. The procedures illustrated in FIG. 11 are
executed, for example, by the quality manager 120 of the
management apparatus 100.

[0140] First, in step S120, the quality manager 120
acquires the control request REQs1 and the terminal infor-
mation TEINF, which has been transmitted from the termi-
nal apparatus 200 to the management apparatus 100. Then,
in step S122, the quality manager 120 identifies a network
300 that is currently connected to the terminal apparatus 200
serving as the transmission source of the control request
REQs1 acquired in step S120, based on the terminal infor-
mation TEINF acquired in step S120.

[0141] Next, in step S124, the quality manager 120 deter-
mines whether a network 300 that is currently connected to
the terminal apparatus 200 includes a network 300 that is not
registered in the registration list LST. For example, the
quality manager 120 determines whether the one or more
networks 300 identified in step S122 includes the one or
more networks 300 which are not registered in the registra-
tion list LST of the application program PRap indicated by
the control request REQs1 acquired in step S120. When the
result of the determination in step S124 is negative, the
quality manager 120 advances the process to step S128. In
contrast, when the result of the determination in step S124
is affirmative, the quality manager 120 advances the process
to step S126.

[0142] Next, in step S126, the quality manager 120 deter-
mines whether the network 300 that is currently connected
to the terminal apparatus 200 includes a network 300
registered in the registration list LST. For example, the
quality manager 120 determines whether the network 300
identified in step S122 includes a network 300 which is
registered in the registration list LST of the application
program PRap indicated by the control request REQsl
acquired in step S120. When the result of the determination
in step S126 is negative, the quality manager 120 advances
the process to step S134. In contrast, when the result of the
determination in step S126 is affirmative, the quality man-
ager 120 advances the process to step S128.

[0143] In step S128, the quality manager 120 determines
a controllable network 300. For example, the quality man-
ager 120 determines, as a controllable network 300, a
network 300 that is registered in the registration list LST of
the application program PRap indicated by the control
request REQs1 acquired in step S120, from among the
networks 300 that are currently connected to the terminal
apparatus 200.

[0144] The controllable network 300 may be selected,
based on the quality mode of the QoS control, from the
following (i) and (ii): (i) networks 300 that are currently
connected to the terminal apparatus 200, and (i) networks
300 that are registered in the registration list LST of the
application program PRap indicated by the control request
REQs1. The quality manager 120 executes step S128 and
then advances to step S130.

[0145] In step S130, the quality manager 120 transmits the
control request REQs2 to the controllable network 300
determined in step S128. Then, the quality manager 120
advances the process to step S132.

[0146] In step S132, the quality manager 120 acquires,
from the controllable network 300, the response information
for the control request REQs2, which has been transmitted
to the network 300 serving as the control object in step S130.
For example, when the QoS control of quality mode desig-
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nated by the control request REQs2 is to be executed, the
quality manager 120 acquires the positive acknowledgement
ACKs as the response information for the control request
REQs2. Alternatively, when the QoS control of quality mode
designated by the control request REQs2 is not to be
executed, the quality manager 120 acquires the negative
acknowledgement NACKs as the response information for
the control request REQs2. The quality manager 120
executes step S132 and then advances to step S134.
[0147] In step S134, the quality manager 120 transmits the
response information for the control request REQsl
acquired in step S120, to the terminal apparatus 200. For
example, in step S134 executed after step S132 is executed,
the quality manager 120 transmits the response information,
which has been acquired from the controllable network 300
in step S132, to the terminal apparatus 200. In step S134,
which is executed when the result of the determination in
step S126 is negative, the quality manager 120 transmits the
negative acknowledgement NACKs to the terminal appara-
tus 200 as the response information for the control request
REQs1.

[0148] In this manner, the quality manager 120 executes
the control process for causing at least one of the networks
300 that are currently connected to the terminal apparatus
200 to execute the QoS control based on the control request
REQs1, the terminal information TEINF, and the registra-
tion list LST.

[0149] The procedures of the management apparatus 100
for the QoS control are not limited to those illustrated in
FIG. 11. The determination of step S126 may be executed
before the determination of step S124. Alternatively, in step
S124, the determination that integrates the determinations of
steps S124 and S126 may be executed.

[0150] The determination of steps S124 and S126 may be
omitted. In other words, the quality manager 120 may
determine all the controllable networks 300 that are cur-
rently connected to the terminal apparatus 200 as control-
lable networks 300. Alternatively, the quality manager 120
may select the controllable network 300 from among the
networks 300 that are currently connected to the terminal
apparatus 200 based on the quality mode of the QoS control.
When the determinations of steps S124 and S126 are omit-
ted, the registration list LST need not be generated.

[0151] When the determinations of steps S124 and S126
are omitted, the management apparatus 100 may transmit, to
the network 300, the control request REQs2, which requests
the QoS control for the communication of the application
program PRap for which an application for QoS usage has
not been made. In such a case, the network 300 may
determine, based on the entry information ENTINF, whether
the control request REQs2 transmitted from the management
apparatus 100 is the control request REQs2 which requests
the QoS control for the communication of the application
program PRap for which an application for QoS usage has
been made. In other words, each network 300 may have an
entry list which shows the application programs PRap which
have made applications for the networks 300.

[0152] FIG. 12 is a flow chart illustrating an example of
procedures of the management apparatus 100 about charg-
ing. FIG. 12 shows an example of the procedures of the
management apparatus 100 when charging the usage fee of
the QoS control for the communication of a single applica-
tion program PRap from among the application programs
PRap. Therefore, in the description of FIG. 12, unless
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otherwise specifically stated, the application program PRap
means a single application program PRap, and the applica-
tion provider means the application provider which provides
the single application program PRap. In the description of
FIG. 12, unless otherwise specifically stated, the app pro-
vider apparatus 400 is owned by the application provider
which provides the single application program PRap.
[0153] The procedures illustrated in FIG. 12 may be
executed every time the QoS control for the communication
of the application program PRap is ended, or they may be
periodically executed. For example, the procedures illus-
trated in FIG. 12 is executed by the charge manager 130 of
the management apparatus 100.

[0154] First, in step S180, the charge manager 130
acquires the fee information FEEINF from each network
300.

[0155] Next, in step S182, the charge manager 130 deter-
mines, based on the fee information FEEINF acquired in
step S180, the fee to be charged to the application provider
as the usage fee of the QoS control. For example, when the
QoS control for the communication of the application pro-
gram PRap is executed in the networks 300 and when a
service fee of the management apparatus 100 does not exist,
the total of the usage fees of the QoS control shown by the
fee information FEEINF of the networks 300 corresponds to
the fee. The fee may include a service fee or other fees of the
management apparatus 100.

[0156] Next, in step S184, the charge manager 130 trans-
mits the charge information CHINF, which shows the fee
determined in step S182, to the app provider apparatus 400.
As a result, the usage fee of the QoS control for the
communication of the application program PRap is charged
to the application provider, which provides the application
program PRap.

[0157] Next, in step S186, the charge manager 130 col-
lects the fee for the usage of the QoS control, from the
application provider. Then, in step S188, the charge manager
130 transfers one, some, or all of the fees, which has been
collected from the application provider in step S186, to each
carrier based on the fee information FEEINF acquired from
the respective networks 300.

[0158] The procedures of the management apparatus 100
about charging are not limited to the example illustrated in
FIG. 12. The series of steps S180 and S182 may be executed
at a timing different from that of step S184 through S188.
Specifically, the series of steps S180 and S182 may be
executed every time the QoS control is terminated. The
series of step S184 to step S188 may be executed at a
predetermined charge timing (e.g., day X of each month
from January to December). The series of steps S180 to
S182 may be executed at a predetermined interval shorter
than the interval at which the series of step S184 through
step S188 is executed.

[0159] When steps S180 and S182 are executed at a timing
different from that of step S184, for example, the fee
calculated in step S182 is the cumulative total of the fees
from predetermined first timing to predetermined second
timing. When the charge is determined based on the fee
generated in a predetermined charge period (e.g., one
month), the first timing may be a start timing of the charge
period. The second timing may be a calculation timing at
which the usage fee of the QoS control, which is shown by
the fee information FEEINF acquired in step S180, is
calculated by the network 300. When the charge period
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includes a plurality of calculation timings, the second timing
is a calculation timing immediately before the execution
timing of step S182.

[0160] The usage fee of the QoS control calculated by the
network 300 may be the cumulative total of the usage fees
from the first timing to the second timing, or it may be reset
every time step S180 is executed. When the usage fees of the
QoS control calculated by the networks 300 are reset every
time step S180 is executed, the charge manager 130 calcu-
lates the cumulative total of the fees from the first timing to
the second timing in step S182.

[0161] In this embodiment, the management apparatus
100 has the quality manager 120 and the charge manager
130. The quality manager 120 acquires the control request
REQs1, which requests the quality control of the commu-
nication (QoS control) which is executed when the applica-
tion program PRap installed in the terminal apparatus 200 is
executed, and the terminal information TEINF about the
terminal apparatus 200. Then, the quality manager 120
executes the control process for causing at least one of the
one or more networks 300 that are currently connected to the
terminal apparatus 200 to execute the QoS control based on
the control request REQs1 and the terminal information
TEINF. The charge manager 130 acquires the fee informa-
tion FEEINF, which shows the usage fee of the QoS control,
from each of the networks 300. Then, the charge manager
130 charges the application provider, which has provided the
application program PRap to the terminal apparatus 200,
based on the fee information FEEINF.

[0162] In this manner, in this embodiment, the manage-
ment apparatus 100 executes the process about the payment
of'the usage fee of the QoS control regardless of the network
300 which executes the QoS control. In other words, in this
embodiment, when the application provider is to carry out
the procedure about the usage of QoS, such as payment of
the usage fees of the QoS control for the carriers, the
procedure is carried out for the management apparatus 100.
As a result, in this embodiment, even when there is a
possibility that the terminal apparatus 200 is connected to
the networks 300, the procedures about usage of QoS by the
application provider can be prevented from becoming com-
plex.

[0163] In this embodiment, the charge manager 130 may
acquire the selection information SELINF which shows the
network 300 selected, as the network 300 which is to
execute the QoS control from among the networks 300, by
the application provider based on the fee plans. Then, the
charge manager 130 may manage the registration list LST,
in which the network 300 selected by the application pro-
vider is registered, based on the selection information
SELINF.

[0164] Here, selecting the network 300, which is to
execute the QoS control, from the networks 300 by the
application provider corresponds to the application provider
applying for QoS usage. In this embodiment, when the
application provider is to carry out the procedure for the
usage of QoS, such as an application for QoS usage for the
carriers, the procedure is carried out for the management
apparatus 100. As a result, in this embodiment, even when
there is a possibility that the terminal apparatus 200 is
connected to the networks 300, the procedures about usage
of QoS by the application provider can be prevented from
becoming complex.
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[0165] In this embodiment, the charge manager 130 may
notify the application provider of more than one fee plan
about usage of the QoS control. In such a case, the charge
manager 130 can cause the application provider to select the
network 300, which is to execute the QoS control, based on
the fee plans by notifying the application provider of the fee
plans about usage of the QoS control. Furthermore, when
any of the fee plans is changed, the charge manager 130 may
notify the application provider of the changed fee plan at a
predetermined timing. In such a case, the application pro-
vider may update the network 300, which is to execute the
QoS control for the communication of the application pro-
gram PRap, based on the changed fee plan. As a result, in
this embodiment, even when any fee plan of the fee plans is
changed, the application provider can be caused to appro-
priately select the network 300, which is to execute the QoS
control.

[0166] In this embodiment, the quality manager 120 may
execute a control process for causing at least one of the one
or more networks 300 that are currently connected to the
terminal apparatus 200 to execute the QoS control based on
the registration list LST, the control request REQs1, and the
terminal information TEINF. In such a case, the network 300
for which an application for QoS usage has not been made
by the application provider from among the networks 300
that are currently connected to the terminal apparatus 200
can be prevented from being requested for the QoS control.

[0167] For example, the quality manager 120 identifies,
based on the terminal information TEINF, a network 300
that is currently connected to the terminal apparatus 200
from among the networks 300. Then, when one or more of
the networks 300 identified based on the terminal informa-
tion TEINF includes a network 300 which is not registered
in the registration list LST, the quality manager 120 executes
the control process so that the network 300 that is not
registered in the registration list LST does not execute the
QoS control for the communication of the application pro-
gram PRap. As a result, in this embodiment, execution of the
QoS control can be prevented in the network 300 for which
usage of the QoS has not been applied.

2. Modifications

[0168] The present invention is not limited to the embodi-
ment exemplified above. Specific modifications will be
exemplified below. Two or more modifications freely
selected from following examples may be combined.

First Modification

[0169] Inthe foregoing embodiment, the procedures of the
network 300, in which an upper fee limit to limit execution
of the QoS control is defined in the fee plan, are not
particularly described. However, the network 300 may
execute the QoS control on condition that the usage fee of
the QoS control has not reached the upper fee limit. When
the usage fee of the QoS control reaches the upper fee limit
of the fee plan during execution of the QoS control, the
network 300 may terminate the QoS control and transmit the
information which shows that the QoS control has been
terminated to the terminal apparatus 200. The network 300
may transmit the information which shows that the QoS
control has been terminated to the terminal apparatus 200
via the management apparatus 100.
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[0170] When the usage fee of the QoS control has already
reached the upper fee limit of the fee plan at the point when
the control request REQs2 is received, the network 300 may
transmit the negative acknowledgement NACKs to the ter-
minal apparatus 200 as the response information for the
control request REQs2. The network 300 may transmit the
negative acknowledgement NACKs for the control request
REQs2 to the terminal apparatus 200 via the management
apparatus 100.

[0171] As illustrated in FIG. 13, the charge manager 130
may suggest the application provider to change the fee plan
of the network 300 for which the usage fee has reached the
upper fee limit from among the networks 300.

[0172] FIG. 13 is a flow chart illustrating an example of
procedures of the management apparatus 100 according to a
first modification. FIG. 13 shows an example of the proce-
dures of the management apparatus 100 when one or more
of the networks 300 are executing the QoS control for the
communication of a single one from among the application
programs PRap. In the description of FIG. 13, unless oth-
erwise specifically stated, QoS control means the QoS
control for the communication of the single application
program PRap. In the description of FIG. 13, unless other-
wise specifically stated, the application program PRap
means the single application program PRap, and the appli-
cation provider means one that provides the single applica-
tion program PRap.

[0173] In the procedures illustrated in FIG. 13, for
example, the processes from step S150 to step S158 are
executed by the charge manager 130 of the management
apparatus 100. The processes from step S160 to step S164
are executed by the quality manager 120 of the management
apparatus 100. In FIG. 13, a case is given in which the fee
plan to be applied to the single network 300 is selectable
from two or more fee plans.

[0174] First, in step S150, the charge manager 130
acquires the fee information FEEINF from the network 300,
which is executing the QoS control.

[0175] Next, in step S152, the charge manager 130 deter-
mines whether the network 300, which is executing the QoS
control, includes the network 300 for which the usage fee of
the QoS control has reached the upper fee limit of the fee
plan. For example, the charge manager 130 determines,
regarding the network 300 executing the QoS control,
whether the usage fee shown by the fee information FEEINF
acquired in step S150 has reached the upper fee limit of the
fee plan. When the result of the determination in step S152
is negative, the procedures illustrated in FIG. 13 are ended.
In contrast, when the result of the determination in step S152
is affirmative, the charge manager 130 advances the process
to step S154.

[0176] In step S154, the charge manager 130 suggests that
the application provider change the fee plan applied to the
network 300 for which the usage fee of the QoS control has
reached the upper fee limit of the fee plan. For example, the
charge manager 130 notifies the application provider of
suggestion information suggesting to change the fee plan
applied to the network 300 for which the usage fee of the
QoS control has reached the upper fee limit of the fee plan.
More specifically, the charge manager 130 transmits, to the
app provider apparatus 400 of the application provider, the
suggestion information suggesting to change the fee plan
applied to the network 300 for which the usage fee of the
QoS control has reached the upper fee limit of the fee plan.
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The charge manager 130 executes step S154 and then
advances the process to step S156.

[0177] In step S156, the charge manager 130 determines
whether the fee plan, which is applied to the network 300 for
which the usage fee of the QoS control has reached the upper
fee limit of the fee plan, is to be changed. For example, when
change request information, which shows that the fee plan is
to be changed, is received from the app provider apparatus
400 as the response information of the suggestion informa-
tion, the charge manager 130 determines that the fee plan is
to be changed. The change request information may include
information showing a fee plan after the change. Alterna-
tively, when a request to maintain information, which shows
that the fee plan is not to be changed, is received from the
app provider apparatus 400 as the response information of
the suggestion information, the charge manager 130 deter-
mines that the fee plan is not to be changed. When the
change request information has not been received until a
predetermined time elapses after the suggestion information
is transmitted, the charge manager 130 may determine not to
change the fee plan.

[0178] When the result of the determination in step S156
is negative, the charge manager 130 advances the process to
step S160. In contrast, when the result of the determination
in step S156 is affirmative, the charge manager 130 advances
the process to step S158.

[0179] In step S158, the charge manager 130 changes the
fee plan, which is applied to the network 300 for which the
usage fee of the QoS control has reached the upper fee limit
of the fee plan, based on the reply (e.g., the change request
information) from the app provider apparatus 400. For
example, the charge manager 130 transmits plan change
information, which shows the fee plan after the change, to
the network 300 for which the fee plan is to be changed.
When step S158 is ended, the procedures illustrated in FIG.
13 are ended. When the fee plan is not to be changed, step
S160 is executed.

[0180] In step S160, the quality manager 120 transmits the
termination request REQe of the QoS control to the network
300 for which the usage fee of the QoS control has reached
the upper fee limit of the fee plan. The quality manager 120
executes step S160 and then advances the process to step
S162.

[0181] In step S162, the quality manager 120 acquires the
response information for the termination request REQe,
from the network 300, which is the transmission destination
of the termination request REQe. For example, when the
network 300, which has received the termination request
REQe, is to terminate the QoS control, the quality manager
120 acquires the positive acknowledgement ACKe as the
response information for the termination request REQe.
[0182] Alternatively, when the network 300, which has
received the termination request REQe, is not to terminate
the QoS control, the quality manager 120 may acquire the
information (e.g., negative acknowledgement) showing that
the QoS control is not to be terminated as the response
information for the termination request REQe. The quality
manager 120 executes step S162 and then advances the
process to step S164.

[0183] In step S164, the quality manager 120 transmits the
response information (the response information acquired in
step S162) for the termination request REQe, to the terminal
apparatus 200. When the network 300, which has received
the termination request REQe, is not to terminate the QoS
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control, the quality manager 120 is not required to transmit
the response information, which has been acquired in step
S162, to the terminal apparatus 200. When step S164 is
ended, the procedures illustrated in FIG. 13 are ended.

[0184] In the procedures illustrated in FIG. 13, the charge
manager 130 suggests that the application provider change
the fee plan of the network 300 for which the usage fee of
the QoS control has reached the upper fee limit. In such a
case, the fee plan corresponding to the usage volume of the
QoS control can be appropriately selected by the application
provider.

[0185] In the procedures illustrated in FIG. 13, when the
fee plan is not to be changed, the charge manager 130
transmits the termination request REQe of the QoS control
to the network 300 for which the usage fee of the QoS
control has reached the upper fee limit. In such a case, in the
network 300 for which the usage fee of the QoS control has
reached the upper fee limit, execution of the QoS control can
be prevented from being continued.

[0186] The procedures of the management apparatus 100
according to the first modification are not limited to those
illustrated in FIG. 13. As illustrated in FIG. 14, the charge
manager 130 may change the fee plan of the network 300,
for which the usage fee of the QoS control has reached the
upper fee limit from among the networks 300, to a fee plan
having a higher upper fee limit than the current plan. Then,
the charge manager 130 may notify the application provider
that the fee plan has changed.

[0187] FIG. 14 is a flow chart illustrating another example
of procedures of the management apparatus 100 according
to the first modification. The procedures illustrated in FIG.
14 differ from those illustrated in FIG. 13 in that the
management apparatus 100 changes the fee plan without
suggesting that the application provider change the fee plan
of the network 300 for which the usage fee of the QoS
control has reached the upper fee limit. For example, in the
procedures illustrated in FIG. 14, steps S154, S156, S160,
S162, and S164 are deleted from those illustrated in FIG. 13.
Step S159 is added to the procedures illustrated in FIG. 13.
In FIG. 14, detailed description of the procedures which
have been described in FIG. 13 will be omitted.

[0188] For example, in step S158, the charge manager 130
changes the fee plan of the network 300 for which the usage
fee of the QoS control has reached the upper fee limit to
another fee plan having a higher upper fee limit than the
current fee plan. Then, in step S159, the charge manager 130
notifies the application provider that the fee plan of the
network 300 for which the usage fee of the QoS control has
reached the upper fee limit has been changed. The charge
manager 130 transmits change information, which shows
that the fee plan of the network 300 for which the usage fee
of the QoS control has reached the upper fee limit has been
changed, to the app provider apparatus 400 of the applica-
tion provider. When step S159 is ended, the procedures
illustrated in FIG. 14 are ended.

[0189] Thus, in the procedures illustrated in FIG. 14, the
fee plan of the network 300 for which the usage fee of the
QoS control has reached the upper fee limit can be changed
to the fee plan corresponding to the usage volume of the QoS
control. As a result, in the procedures illustrated in FIG. 14,
the QoS control can be prevented from being terminated
before the application program PRap is terminated.
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Second Modification

[0190] In the first modification, the procedures of the
management apparatus 100, etc., in the case in which the
upper fee limit of the fee plan has been changed, are not
described in particular. However, the management apparatus
100 may update the registration list LST based on the fee
plan in which the upper fee limit has been changed. When
any of the upper fee limits of more than one fee plan has
been changed to a first fee designated by the application
provider or higher, the charge manager 130 may delete, from
the registration list LST, the network 300 corresponding to
the fee plan in which the upper fee limit has been changed
to the first fee or higher. Specifically, when the upper fee
limit of the fee plan of the network 300a registered in the
registration list LST of the application program PRapa has
been changed to the first fee or higher, the charge manager
130 may delete the network 300a from the registration list
LST of the application program PRapa.

[0191] When any of the upper fee limits of the fee plans
has been changed from a fee equal to or higher than the first
fee to a fee less than the first fee, the charge manager 130
may add the network 300, which is corresponding to the fee
plan in which the upper fee limit has been changed to less
than the first fee, to the registration list LST. The first fee
may differ between two cases: a case in which the network
300 is to be deleted from the registration list LST, and a case
in which the network 300 is to be added to the registration
list LST. For example, the first fee in the case in which the
network 300 is to be deleted from the registration list LST
may be a higher than the first fee in the case in which the
network 300 is to be added to the registration list LST.
[0192] In the second modification, effects which are sub-
stantially the same as those of the foregoing embodiment
and the first modification can be obtained. Furthermore, in
the second modification, the network 300 registered in the
registration list LST as the network 300 which executes the
QoS control can be automatically changed depending on the
change in the upper limit value of the fee plan.

Third Modification

[0193] In the foregoing embodiment, the first and second
modifications, the procedures of the management apparatus
100, etc. in the case in which an upper limit with respect to
the application provider is set are not particularly described.
However, the management apparatus 100 may reject the
control request REQs1 of the QoS control for which the
charge has reached the upper limit.

[0194] When the charge for the application provider,
which provides the application program PRap indicated by
the control request REQs1, has reached a second fee des-
ignated by the application provider, the quality manager 120
may reject the control request REQs1. The upper limit
determination whether the charge for the application pro-
vider has reached the second fee may be executed, after step
S120 illustrated in FIG. 11. When the result of the upper
limit determination is negative, the quality manager 120
may advance the process to S122; and when the result of the
upper limit determination is affirmative, the quality manager
120 may advance the process to step S134.

[0195] Here, when the charge is determined based on the
fee generated in a predetermined charge period (e.g., one
month), the charge for the application provider referenced in
the upper limit determination is the cumulative total of the
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fees from the start timing of the charge period to the
execution timing of the upper limit determination. Also,
when the application provider provides a plurality of appli-
cation programs PRap, the charge for the application pro-
vider may be the total of the charges of the QoS control
corresponding to the application programs PRap. Alterna-
tively, when the application provider provides application
programs PRap, the charge for the application provider may
be for each application program PRap for the application
provider. In such a case, as the determination whether the
charge for the application provider has reached the second
fee, the quality manager 120 may determine whether the
charge of the QoS control corresponding to the application
program PRap indicated by the control request REQs1 has
reached the second fee.

[0196] The procedures of the management apparatus 100
according to the third modification are not limited to such an
example. For example, as illustrated in FIG. 15, when the
charge for the application provider reaches a third fee, which
is designated by the application provider, during execution
of the QoS control, the quality manager 120 may terminate
the QoS control. The third fee may be the same as the second
fee, or it may differ from the second fee.

[0197] FIG. 15 is a flow chart illustrating an example of
procedures of the management apparatus 100 according to
the third modification. FIG. 15 shows an example of the
procedures of the management apparatus 100 in a case in
which one or a plurality of the networks 300 is executing the
QoS control for the communication of a single application
program PRap from among the plurality of application
programs PRap. In the description of FIG. 15, unless oth-
erwise specifically stated, the QoS control is implemented
for the communication of the single application program
PRap, and the application program PRap is intended to be a
single. In the description of FIG. 15, unless otherwise
specifically stated, the application provider means one
which provides the single application program PRap.
[0198] In the procedures illustrated in FIG. 15, steps S150
and S153 are executed by the charge manager 130 of the
management apparatus 100. Steps S161, S162, and S164 are
executed by the quality manager 120 of the management
apparatus 100. In FIG. 15, detailed description of the pro-
cedures which have been described with FIG. 1 to FIG. 14
will be omitted.

[0199] First, in step S150, the charge manager 130
acquires the fee information FEEINF from the network 300,
which is executing the QoS control.

[0200] Next, in step S153, the charge manager 130 deter-
mines whether the charge for the application provider has
reached the third fee based on the fee determined based on
the usage fee shown by the fee information FEEINF
acquired in step S150. The determination whether the charge
for the application provider has reached the third fee is the
same as the upper limit determination except that the third
fee is referenced instead of the second fee. When the result
of the determination in step S153 is negative, the procedures
illustrated in FIG. 15 are terminated. In contrast, when the
result of the determination in step S153 is affirmative, the
charge manager 130 advances the process to step S161.
[0201] In step S161, the quality manager 120 transmits the
termination request REQe of the QoS control to the network
300, which is executing the QoS control. Then, in step S162,
the quality manager 120 acquires the response information
for the termination request REQe, from the network 300,
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which is the transmission destination of the termination
request REQe. Next, in step S164, the quality manager 120
transmits the response information (the response informa-
tion acquired in step S162) for the termination request
REQe, to the terminal apparatus 200. When step S164 is
ended, the procedures illustrated in FIG. 15 are terminated.
[0202] Thus, in the third modification, a fee equal to or
higher than the fee (e.g., the second or third fee) expected by
the application provider can be prevented from being
charged to the application provider.

Fourth Modification

[0203] In the foregoing embodiment and the first to third
modifications, cases are described in which the terminal
apparatus 200 transmits the control request REQs1 to the
management apparatus 100. However, the present invention
is not limited to such aspects. The terminal apparatus 200
may transmit the control request REQs1 to the quality
control apparatuses 302 of all of the networks 300 that are
currently connected to the terminal apparatus 200. In this
case, the quality control apparatus 302, which has received
the control request REQs1 from the terminal apparatus 200,
transfers the control request REQsl to the management
apparatus 100 and stands by for execution of the QoS control
until the control request REQs2 is received from the man-
agement apparatus 100 in response to the control request
REQs1.

[0204] For example, the quality manager 120 of the man-
agement apparatus 100 identifies, as a network 300 that is
currently connected to the terminal apparatus 200, the net-
work 300 including the quality control apparatus 302 that
has transferred the control request REQs1 to the manage-
ment apparatus 100. Then, the quality manager 120 of the
management apparatus 100 selects controllable network 300
from among the networks 300 that are currently connected
to the terminal apparatus 200 and transmits the control
request REQs2 to the quality control apparatus 302 of the
controllable network 300, in response to the control request
REQsl. The quality manager 120 may transmit, to the
quality control apparatus 302 of the non-controlled network
300, information (e.g., negative acknowledgement NACKs)
that prevents the quality control apparatus 302 of this
network 300 from executing the QoS control depending on
the control request REQs1.

[0205] In the fourth modification, effects which are sub-
stantially the same as those of the embodiment and the first
to third modifications can be obtained. However, since the
transmission destination of the control request REQs1 is
determined depending on the carriers in the fourth modifi-
cation, the application program PRap may be complex
compared with the embodiment and the first to third modi-
fications.

Fifth Modification

[0206] The foregoing embodiment and the first to fourth
modifications have shown the cases in which the control
process for causing the controllable network 300 to start the
QoS control includes the process of transmitting the control
request REQs2 to the controllable network 300. However,
the present invention is not limited to such aspects.

[0207] In the foregoing embodiment and the first to third
modifications, the control process may include a process in
which the management apparatus 100 transmits the carrier
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individual information CAINF, which is necessary for the
terminal apparatus 200 to request the QoS control to the
controllable network 300, to the terminal apparatus 200. In
such a case, the terminal apparatus 200 transmits the control
request REQs2 to the controllable network 300, based on the
carrier individual information CAINF received from the
management apparatus 100.

[0208] In the fourth modification, when the quality control
apparatus 302 determines whether the QoS control is execut-
able based on the control request REQs1 received from the
terminal apparatus 200, the quality control apparatus 302
may transmit the determination result to the management
apparatus 100 or the terminal apparatus 200. Specifically,
when the QoS control corresponding to the control request
REQs1 is executable, the quality control apparatus 302 may
transmit the information, which shows that the QoS control
is executable, to the management apparatus 100. Alterna-
tively, when the QoS control corresponding to the control
request REQs1 is not executable, the quality control appa-
ratus 302 may transmit the negative acknowledgement
NACKSs to the terminal apparatus 200.

[0209] The quality manager 120 of the management appa-
ratus 100 selects the controllable network 300 from among
the networks 300 including the quality control apparatus 302
which has transmitted the information showing that the QoS
control is executable. Then, the quality manager 120 may
transmit the information, which cancels the standby of
execution of the QoS control corresponding to the control
request REQs1, to the quality control apparatus 302 of the
controllable network 300. The quality manager 120 may
transmit, to the quality control apparatus 302 of the non-
controlled network 300, information (e.g., negative
acknowledgement NACKs) that prevents execution of the
QoS control depending on the control request REQs1.
[0210] In the fifth modification, effects which are substan-
tially the same as those of the foregoing embodiment and the
first to fourth modifications can be obtained.

Sixth Modification

[0211] In the foregoing embodiment and the first to fifth
modifications, the cases in which the terminal apparatus 200
transmits the control request REQs1 to the management
apparatus 100 have been shown. However, the present
invention is not limited to these modes. For example, an
application management apparatus (not shown in FIG. 1,
etc.), which is a communication destination of the terminal
apparatus 200 executing the application program PRap
serving as the QoS control, may transmit (i) the control
request REQs1 of the QoS control for the terminal apparatus
200, and (ii) the terminal information TEINF about the
terminal apparatus 200 to the management apparatus 100. In
other words, the quality manager 120 of the management
apparatus 100 may acquire, from the application manage-
ment apparatus, the control request REQs1 of the QoS
control for the terminal apparatus 200, and the terminal
information TEINF about the terminal apparatus 200. The
function of the application management apparatus may be
included in the app provider apparatus 400.

[0212] In the sixth modification, the effects which are
substantially the same as those of the foregoing embodiment
and the first to the fifth modifications can be obtained.

3. Other Matters

[0213] (1) Inthe foregoing embodiments, the memory 160
is a recording medium readable by the processor 110, such
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as ROM and RAM. However, the memory 160 may be
flexible disks, magneto-optical disks (e.g., compact disks,
digital multi-purpose disks, Blu-ray (registered trademark)
discs, smart cards, flash memory devices (e.g., cards, sticks,
key drives), Compact Disc-ROMs (CD-ROMs), registers,
removable discs, hard disks, floppy (registered trademark)
disks, magnetic strips, databases, servers, or other suitable
storage mediums. The program may be transmitted by a
network or system via telecommunication lines.

[0214] (2) The aspects and embodiments described herein
are applicable to at least one of systems utilizing long term
evolution (LTE), LTE-advanced (LTE-A), SUPER 3G, IMT-
Advanced, 4th generation mobile communication system
(4G), 4th generation mobile communication system (5G),
future radio access (FRA), new radio (NR), W-CDMA
(registered trademark), GSM (registered trademark),
CDMA2000, ultra mobile broadband (UMB), IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMax (registered trademark)),
IEEE 802.20, Ultra-WideBand (UWB), Bluetooth (regis-
tered trademark), systems using other proper systems, and
next generation systems extended based thereon, or to a
combination of more than one system (e.g., a combination of
at least one of LTE or LET-A and 5G).

[0215] (3) In the foregoing embodiments, information,
signals and the like may be presented by use of various
techniques. For example, data, instructions, commands,
information, signals, bits, symbols, chips, and the like may
be presented by freely selected combination of voltages,
currents, electromagnetic waves, magnetic fields or mag-
netic particles, light fields or photons.

[0216] (4) In the foregoing embodiments, input and/or
output information, etc., may be stored in a specific location
(e.g., memory) or may be managed by use of a management
table. The information, etc., that is input and/or output may
be overwritten, updated, or appended. The information, etc.,
that is output may be deleted. The information, etc., that is
input may be transmitted to other devices.

[0217] (5) In the foregoing embodiments, determination
may be made by values that can be represented by one bit (0
or 1), may be made in Boolean values (true or false), or may
be made by comparing numerical values (for example,
comparison with a predetermined value).

[0218] (6) The order of processes, sequences, flowcharts,
etc., that have been used to describe the embodiments may
be changed as long as they do not conflict. For example,
although a variety of methods has been illustrated in this
disclosure with a variety of elements of steps in exemplary
orders, the specific orders presented herein are by no means
limiting.

[0219] (6) Each of functions shown in FIG. 1 and other
drawings is implemented by freely selected combination of
at least one of hardware and software. The method of
realizing each functional block is not limited thereto. That is,
each functional block may be implemented by one piece of
device that is physically and/or logically aggregated. Alter-
natively, each functional block may be realized by directly
and/or indirectly connecting two or more physically and/or
logically separate pieces of device (by using cables and/or
radio, for example), and using these devices. The functional
block may be realized by combining the software with one
device described above or these devices.

[0220] The communication devices 170 and 270 are hard-
ware (a transmitting and receiving device) for communicat-
ing between computers via at least one of a wired network
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and a wireless network. The communication device 170 is
referred to as, for example, a network device, a network
controller, a network card, or a communication module. The
communication devices 170 and 270 may include a high-
frequency switch, duplexers, filters, or frequency synthesiz-
ers to realize Frequency Division Duplexing (FDD) and/or
Time Division Duplexing (TDD: Time Division (Duplex-
ing).

[0221] (8) In the foregoing embodiments, programs,
whether referred to as software, firmware, middleware,
microcode, hardware description language, or by any other
name, are instructions, instruction sets, code, code segments,
or program code. It should be interpreted broadly to mean
programs, subprograms, software modules, applications,
software applications, software packages, routines, subrou-
tines, objects, executable files, execution threads, proce-
dures, functions, etc.

[0222] Software, instructions and so forth may be trans-
mitted and received via communication media. For example,
when software is transmitted from a website, a server, or
other remote sources, by using wired technologies such as
coaxial cables, optical fiber cables, twisted-pair cables, and
digital subscriber lines (DSL), and/or wireless technologies
such as infrared radiation, radio and microwaves, etc., these
wired technologies and/or wireless technologies are also
included in the definition of communication media.

[0223] (9) In the foregoing aspects, the terms “system”
and “network™ are used interchangeably.

[0224] (10) The information and parameters described in
this disclosure may be represented by absolute values, may
be represented by relative values with respect to predeter-
mined values, or they may be represented by using other
pieces of applicable information. For example, radio
resources may be identified by predetermined indices. The
names used for parameters in this specification are in no
respect limiting. In addition, equations and/or the like to use
these parameters may be other than those explicitly dis-
closed in this specification. For example, since a variety of
channels (for example, PUCCH, PDCCH, etc.) and infor-
mation elements (for example, TPC) can be identified by any
suitable names, a variety of names to assign to these various
channels and information elements are in no respect limit-
ing.

[0225] (11) In the foregoing embodiments, the terminal
device 200 may be a mobile station (MS). A mobile station
(mobile device) may be referred to, by one skilled in the art
as a “subscriber station”, a “mobile unit”, a “subscriber
unit”, a “wireless unit”, a “remote unit”, a “mobile device”,
a “wireless device”, a “wireless communication device”, a
“remote device”, a “mobile subscriber station”, a “access
terminal”, a “mobile terminal”, a “wireless terminal”, a
“remote terminal”, a “handset”, a “user agent”, a “mobile
client”, a “client”, or some other suitable terms. The terms
“mobile station”, “user terminal”, “user equipment (UE)”,
“terminal”, and the like may be used interchangeably in the
present disclosure.

[0226] (12) In the foregoing embodiments, the terms “con-
nected” and “coupled”, or any modification of these terms,
may mean all direct or indirect connections or coupling
between two or more elements, and may include the pres-
ence of one or more intermediate elements between two
elements that are “connected” or “coupled” to each other.
The coupling or connection between the elements may be
physical, logical, or a combination of these. For example,
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“connection” may be replaced with “access.” As used in this
specification, two elements may be considered “connected”
or “coupled” to each other by using one or more electrical
wires, cables and/or printed electrical connections, and to
name a number of non-limiting and non-inclusive examples,
by using electromagnetic energy, such as electromagnetic is
energy having wavelengths in radio frequency regions,
microwave regions and optical (both visible and invisible)
regions.

[0227] (13) In the foregoing embodiments, the phrase
“based on” as used in this specification does not mean
“based only on”, unless identified otherwise. In other words,
the phrase “based on” means both “based only on” and
“based at least on.”

[0228] (14) The term “determining” as used in this speci-
fication may encompass a wide variety of actions. For
example, the term “determining” may be used when prac-
tically “determining” that some act of calculating, comput-
ing, processing, deriving, investigating, looking up (for
example, looking up a table, a database, or some other data
structure), ascertaining and so forth has taken place. Fur-
thermore, “determining” may be used when practically
“determining” that some act of receiving (for example,
receiving information), transmitting (for example, transmit-
ting information), inputting, outputting, accessing (for
example, accessing data in a memory) and so forth has taken
place. Furthermore, “determining” may be used when prac-
tically “determining” that some act of receiving (for
example, receiving information), transmitting (for example,
transmitting information), inputting, outputting, accessing
(for example, accessing data in a memory) and so forth has
taken place. That is, “determining” may be used when
practically determining to take some action. The term
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“determining” may be replaced with “assuming”, “expect-
ing”, “considering”, etc.

[0229] (15) As long as terms such as “include”, “com-
prise” and modifications of these are used in the foregoing
embodiments, these terms are intended to be inclusive, in a
manner similar to the way the term “provide” is used.
Furthermore, the term “or” as used in this specification or in
claims is not intended to be an exclusive disjunction.
[0230] (16) In the present disclosure, when articles such
as, for example, “a”, “an” and “the” are added in the English
translation, these articles may also indicate plural forms of
words, unless the context clearly indicates otherwise.
[0231] (17) In this disclosure, the phrase “A and B are
different” may mean “A and B are different from each
other”. The phrase “A and B are different from C, respec-
tively” may mean that “A and B are different from C”. Terms
such as “separated” and “combined” may be interpreted in
the same way as “different”.

[0232] (18) The examples and embodiments illustrated in
this specification may be used individually or in combina-
tion, which may be altered depending on the mode of
implementation. A predetermined piece of information (for
example, a report to the effect that something is “X”) does
not necessarily have to be indicated explicitly, and may be
indicated in an implicit way (for example, by not reporting
this predetermined piece of information, by reporting
another piece of information, etc.).

[0233] Although the disclosure is described in detail, it
should be obvious to one skilled in the art that the present
invention is by no means limited to the embodiments
described in this specification. The present disclosure can be
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implemented with a variety of corrections and in a variety of
modifications, without departing from the spirit and scope of
the present invention defined as in the recitations of the
claims. Consequently, the description in this specification is
provided only for the purpose of explaining examples and
should by no means be construed to limit the present
invention in any way.

DESCRIPTION OF REFERENCE SIGNS

[0234] 10 . . . network system, 100 . . . management
apparatus, 110 . . . processor, 120 . . . quality manager, 130
. charge manager, 160 . . . storage device, 170 . . .
communication device, 200 . . . terminal apparatus, 210 . .
. processor, 220 . . . requester, 260 . . . storage device, 270
. . communication device, 280 . . . input device, 290 . . .
output device, 300 . . . network, 302 . . . quality control
apparatus, 400 . . . app provider apparatus, and 500 . . .
Internet.

1. A management apparatus communicable with a termi-
nal apparatus connected to one or more networks of a
plurality of networks managed by one or more carriers, the
management apparatus comprising:

a quality manager configured to:

acquire (i) a control request for requesting control of
quality of communication, the communication being
executed when an application program installed in
the terminal apparatus is executed, and (ii) terminal
information related to the terminal apparatus; and

based on the control request and the terminal informa-
tion, execute a control process causing at least one of
the one or more networks to execute the control of
quality; and

a charge manager configured to:

acquire, from each of the plurality of networks, fee
information showing a usage fee of the control of
quality; and

charge a fee based on the fee information to an appli-
cation provider providing the application program to
the terminal apparatus.

2. The management apparatus according to claim 1,

wherein the charge manager is configured to:

acquire selection information showing a network that is
the network to execute the control of quality from
among the plurality of networks and is selected by
the application provider based on a plurality of fee
plans about usage of the control of quality; and

based on the selection information, manage a list in
which the network selected by the application pro-
vider is registered.

3. The management apparatus according to claim 2,

wherein the charge manager is configured to:

notify the application provider of the plurality of fee
plans; and

when any fee plan of the plurality of fee plans is
changed, notify the application provider of the
changed fee plan at a predetermined timing.

4. The management apparatus according to claim 2,

wherein the quality manager is configured to execute the

control process based on the list, the control request,
and the terminal information.

5. The management apparatus according to claim 4,

wherein the quality manager is configured to:
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based on the terminal information, identify a network
that is currently connected to the terminal apparatus
from among the plurality of networks; and
when the network identified based on the terminal
information includes a network that is not registered
in the list, execute the control process such that the
network that is not registered in the list does not
execute the control of quality of the communication,
the communication being executed when the appli-
cation program is executed.
6. The management apparatus according to claim 2,
wherein each of the plurality of networks is configured to
execute the control of quality on condition that from
among the plurality of fee plans, the usage fee has not
reached an upper fee limit defined in a corresponding
fee plan, and
wherein the charge manager is configured to notify the
application provider of suggestion information suggest-
ing a change of the fee plan of a network for which the
usage fee has reached the upper fee limit from among
the plurality of networks.
7. The management apparatus according to claim 2,
wherein each of the plurality of networks is configured to
execute the control of quality on condition that from
among the plurality of fee plans, the usage fee has not
reached an upper fee limit defined in a corresponding
fee plan, and
wherein the charge manager is configured to:
change a fee plan of the network for which the usage
fee has reached the upper fee limit from among the
plurality of networks to a fee plan having the higher
upper fee limit than a current fee plan; and
notify the application provider that a fee plan has been
changed.
8. The management apparatus according to claim 2,
wherein each of the plurality of networks is configured to
execute the control of quality on condition that the
usage fee has not reached an upper fee limit defined in
a corresponding fee plan from among the plurality of
fee plans, and
wherein when the upper fee limit of any of the plurality
of fee plans is changed to a first fee that is designated
by the application provider or higher, the charge man-
ager is configured to delete, from the list, the network
corresponding to the fee plan having the upper fee limit
changed to the first fee or higher.
9. The management apparatus according to claim 1,
wherein the quality manager is configured to reject the
control request, when the charge to the application
provider has reached a second fee designated by the
application provider.
10. The management apparatus according to claim 1,
wherein the quality manager is configured to terminate the
control of quality when the charge to the application
provider has reached a third fee designated by the
application provider during execution of the control of
quality.
11. The management apparatus according to claim 3,
wherein the quality manager is configured to execute the
control process based on the list, the control request,
and the terminal information.
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