DESCRIPTION

MANAGEMENT METHOD AND MANAGEMENT SERVER FOR USING PLURAITY OF
SIM CARDS

Technical Field

[0001]

The present invention relates to a management method and
a management server for using a plurality of SIM cards.
Background Art
[0002]

Recently, with the advent of a mobile virtual network
operator (MVNO), retailing of a wireless communication line is
becoming popular. Conventionally, a mobile network operator
(MNO) having a wireless communication infrastructure provided
a wireless communication service to an end user directly.
However, MVNOs provide original wireless communication services
to the end user using the wireless communication infrastructure
of an MNO.

[0003]

MVNOs can be roughly classified into a form where a company
does not have an in-house communication infrastructure and a
form where a company itself has an in-house communication
infrastructure and the communication infrastructure is
connected to the communication infrastructure of an MNO to
provide a wireless communication service (see Fig. 1). As

compared with the case of the former, in the case of the latter,



because the company has the in-house communication
infrastructure and price setting according to communication
gquality such as communication speed and communication capacity
isenabled, attempts tomeet variousneedsaremade. Forexample,
SIMcards for awireless communication service of which theprice
is suppressed by setting maximum communication capacity that
allows high-speed data communication are sold in mass
merchandisers.

[0004]

Specifically, such an MVNO receives SIM cards from an MNO
and provides the SIM cards to the end users. The MVNO manages
communication quality such as speed limit and capacity limit
set to each SIM card together with the identification number
of each SIM card by a database and provides a wireless
communication service according to the contract details for a
portable terminal such as a smart phone and a tablet requesting
an access to the Internet.

[0005]

Also, there is a case in which a mobile virtual network
enabler (MVNE) providing a support service to enable MVNOs to
run a business smoothly intervenes between an MNO and an MVNO
and the MVNE receives SIM cards from the MNO and provides the
SIM cards to the MVNO.

[0006]

When the MVNO or the MVNE holds a gateway (GGSN in 3G and



P-GW in LTE) as an end point of a core network as an in-house
communication infrastructure, L2 connection (full MVNO
connection (S5/88 interface in LTE and Gn interface in 3G)) with
a communication infrastructure (SGSN in 3G and S-GW in LTE) of
an MNO is enabled and an L2 tunnel is formed between a wireless
terminal on which a SIM card of an end user is mounted and the
gateway. Because the L2 connection has higher freedom in
designing of awireless communication service than L3 connection
(light MVNO connection), the L2 connection is attracting

attention.

Summary of Invention
Technical Problem
[0007]

A movement of IoT to connect all things to the Internet
by adding wireless communication functions is the example of
recent remarkable increase in the needs for wireless
communication service. Hereinafter, awireless apparatus that
can be connected to a computer network including the Internet
is called an "IoT apparatus".

[0008]

The I0oT apparatus also includes a portable terminal such
as a smart phone and a tablet held by a person. However, the
IoT apparatus i1s expanding to apparatuses requiring

communication of a form different from a communication form for



aperson, likea transportationmeans suchasanautomobilemoving
faster than a person and a sensor rarely moving from a specific
position. For this reason, the required communication speed
or communication frequency is various. It may be said that
optimal communication quality is changing. For example, in the
case in which it is considered that SIM cards are incorporated
into 10 or 100 industrial machines to realize IoT and the
industrial machines areremotely caused toperformcommunication
with other apparatuses, installation of a large number of SIM
cards 1is required even if each IoT apparatus performs
communication of low capacity at a low frequency.

[0009]

With the spread of IoT apparatuses, the number of users
such as providers managing a plurality of IoT apparatuses
increases, but on theother handit isdifficult under the present
conditions for each user to make a contract with an MNO as an
MVNO and collectively manage the plurality of IoT apparatuses,
that is, a plurality of SIM cards mounted on the plurality of
IoT apparatuses. First, the needs diversify together with the
spread of IoT apparatuses and a situation where a small number
of SIM cards such as several to several tens of SIM cards are
used, like the case of making apparatuses Io0T apparatuses on
atrial basis, canbeenvisioned. When theuser desires tomanage
the SIMcards collectively, insteadofusing the SIMcards through

individual contracts, an MVNO contract with an MNO is necessary.



However, there aremany cases in that the small-scale MVNO cannot
make a contract with the MNO to begin with. Then, even if the
user can make a contract with an MNO as a small-scale MVNO, to
increase SIM cards by several to several tens of pieces, the
MVNO needs tomake a request to the MNO to associate theadditional
SIM cards with the ID of the MVNO (hereinafter, referred to as
an "user ID"). After completion of the association, the MVNO
receives the additional SIM cards and these become available
for use. Specifically, as an association, a name of the MVNO,
an identification number of each SIM card such as IMSI and ICCID,
status such as in-use and inactive, etc. are input to each SIM
card manually by a dedicated device and are registered in a
database of the MNO. A series of procedures accompanying the
circulation of SIM cards to an MVNO are complicated and requires
several weeks. In addition, initial investment i1s necessary
from economic point of view and it is not possible to meet the
needs of a user who desires to use necessary number of SIM cards
necessary for IoT apparatuses as needed.
[0010]

An environment where a large number of users can become
MVNOs easily is strongly required while it is anticipated that
the number of small-scale and medium-scale MVNOs increases
rapidly.
[0011]

The present invention has been made in view of the above



problem and an objective thereof is to enable a large number
of users to start usage easily, in a management method and a

management server for using a plurality of SIM cards.

Solution to Technical Problem
[0012]

To achieve this objective, the aspect 1 of the present
invention is a management method for using a plurality of SIM
cards, comprising steps of: receiving registration information
for registering one or more SIM cards; and associating one or
more SIM cards, one or more identification numbers of which are
specified by the received registration information, with a user
ID of a user of the plurality of SIM cards.

[0013]

The aspect 2 of thepresent invention is themanagement method
according toaspectl, whereinmanagement of communicationstatus
of the associated one or more SIM cards are started as inactive.
[0014]

The aspect 3 of thepresent invention is the management method
according to aspect 2, wherein the communication status 1is
changeable on a management screen provided for the user ID.
[0015]

The aspect 4 of thepresent invention is themanagement method
according to aspect 3, wherein the communication status is

changeable by selecting from at least more than two of inactive,



in-use, cancelled, and dispatching.
[0016]

The aspect 5 of thepresent invention is the management method
according to aspect 3 or 4, wherein communication quality of
each SIM card is changeable on the management screen.

[0017]

The aspect 6 of thepresent invention is themanagement method
according to aspect 5, wherein the communication quality is at
least one of speed limit, capacity limit and time slot limit.
[0018]

The aspect 7 of thepresent invention is themanagement method
according to aspect 5 or 6, wherein management of the
communication status or the communication quality is performed
on a instance on a cloud.

[0019]

The aspect 8 of thepresent invention is the management method
according to any one of aspects 1 to 7, comprising the steps
of: receiving a change application.of a user of one or more SIM
cards associated with the user ID; and generating registration
information for one or more SIM cards which are targeted by the
change application in response to the change application.
[0020]

The aspect 9 of thepresent invention is themanagement method
according to aspect 8, wherein communication status of one or

more SIM cards which are targeted by the change application is



changed in response to receiving the change application.
[0021]

The aspect 10 of the present invention is the management
method according to any one of aspects 1 to 9, wherein the
registration information includes one or more identification
numbers of the one ormore SIMcards; wherein thestepof receiving
the registration information comprises the steps of detecting
a click or tap of a registration button on a management screen
provided for the user ID; displaying an input screen for
registering the one or more SIM cards in response to detection;
and associating the one or more SIM cards, one or more
identification numbers of which are input on the input screen,
with the user ID.

[0022]

The aspect 11 of the present invention is the management
method according to any one of aspects 1 to 9, wherein the
registration information includes a group ID allocated to the
one or more SIM cards as a set of SIM cards, comprising a step
of specifying one or more identification numbers of the one or
more SIM cards by referring to a correspondence table between
the group ID obtained from the receivedregistration information
and the one or more SIM cards to which the group ID is allocated.
[0023]

The aspect 12 of the present invention is the management

method according to aspect 11, wherein the registration number



includes a passcode corresponding to the group ID.
[0024]

The aspect 13 of the present invention is the management
method according to aspect 11 or 12, further comprising steps
of: generating a registration code corresponding to the
registration information; and sending the registration code to
a terminal of the user.

[0025]

The aspect 14 of the present invention is the management
method according to any one of aspects 11 to 13, wherein
association of the one or more SIM cards with the user ID is
performed without requiring an additional input from the user
after obtaining the group ID.

[026]

The aspect 15 of the present invention is the management
methodaccording toanyoneof aspectslltol3, furthercomprising
a step of displaying an input screen for designating a group
name of the one or more SIM cards to be associated with the user
ID after obtaining the group ID; wherein the registration
information further includes the group name.

[0027]

The aspect 16 of the present invention is the management
method of aspect 14 or 15, wherein a SIM card associated with
the user ID is displayed on a management screen provided for

the user ID after the association.



[0028]

The aspect 17 of the present invention is a program for having
a computer to perform a management method for using a plurality
of SIM cards, the management method comprising steps of:
receiving registration information for registering one or more
SIM cards; and associating one or more SIM cards, one or more
identification numbers of which are specified by the received
registrationinformation, withauser IDofauserof theplurality
of SIM cards.

[0029]

The aspect 18 of the present invention is a management
server forusingapluralityof SIMcards, comprising: a receiving
unit for receiving registration information for registering one
or more SIM cards; and a registering unit for associating and
registering one or more SIM cards, one or more identification
numbers of which are specified by the received registration
information, with a user ID of a user of the plurality of SIM
cards.

[0030]

Conventionally, SIM cards cannot be supplied to an MVNO
unless the MVNO goes through a series of complicated procedures
withanMNO. According toan embodiment of the present invention
utilizing a user ID, the MVNO to which SIM cards are provided
can assoclate the SIM cards with its user ID afterwards.

Therefore, SIM cards can be circulated in a state without

10



association with a user ID of an MVNO and a large number of MVNOs

can start to use a plurality of SIM cards easily.

Brief Description of Drawings
[0031]

Fig. 1 is a schematic diagram illustrating an MVNO whose
communication infrastructure is connected to a communication
infrastructure of an MNO to provide a wireless communication
service.

Fig. 2 is a diagram illustrating a circulation route of
a plurality of SIM cards enabled by an embodiment of the present
invention.

Fig. 3 isadiagramillustratingan initial setting method
for using a plurality of SIM cards according to an embodiment
of the present invention.

Fig. 4 is a diagram illustrating a management screen of
aplurality of SIMcards according to an embodiment of the present
invention.

Fig. 5 is a diagram illustrating a registration screen
of a SIM card according to an embodiment of the present invention.

Fig. 6 is a diagram illustrating an example of a gateway
on a cloud executing a function of a management server according
to an embodiment of the present invention.

Fig. 7 is a diagram illustrating another example of a

gateway on a cloud executing a function of a management server
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according to an embodiment of the present invention.

Fig. 8 is a diagram illustrating a management screen of
aplurality of SIMcards according to an embodiment of the present
invention.

Fig. 9 is a diagram illustrating a method of a group
selection of a plurality of SIM cards according to an embodiment

of the present invention.

Description of Embodiments
[0032]

Hereinafter, embodiments of the present invention will
be described with reference to the drawings.
[0033]

In the present specification, a user who manages and uses
a plurality of SIM cards collectively may be called an "MVNO".
[0034]

In addition, definitions of terms such as an MNO and an
MVNEmay bedifferent by countries. Inthepresentspecification,
as in Japan, the case in which an MNO holds SGSN of 3G or S-GW
of LTE as a communication infrastructure and an MVNE holds GGSN
of 3G or P-GW of LTE as a communication infrastructure will be
described as an example.

[0035]
First Embodiment

Fig. 2 illustrates a circulation route of a plurality of

12



SIM cards enabled by an embodiment of the present invention.
[0036]

First, when an MVNE 210 makes a reguest to an MNO 220 for
a certain amount of SIM cards, the MNO 220 inputs the name of
the MVNE 210, an identification number of each SIM card, status
such as in-use and inactive, etc. to each SIM card manually by
a dedicated device, and makes’ registration to a database 221
of the MNO 220, and then provides the SIM cards to the MVNE 210
by a method such as mailing. By pooling a large amount of
registered SIM cards in advance at the MVNE 210, one or more
SIM cards can be rapidly supplied to a plurality of MVNOs 2302
and 230B that are users. This 1s a business model where the
MVNE 210 holds the SIM cards for the plurality of MVNOs 230A
and 230B as shared resources in order to provide necessary amount
of SIM cards when necessary and allocates them on demand.
[0037]

Circulation routes for obtaining the SIM cards for the
MVNOs 2304 and 230B can be roughly classified into the case in
which the SIM cards are received directly from the MVNE 210 and
the case in which the SIM cards are received indirectly via a
retail channel such as an e-commerce site and a mass merchandiser
market. As described below, according to an embodiment of the
present invention utilizing a user ID, the SIM cards for the
MVNOs 230A and 230B can be circulated using the retail channel

and it will be possible to meet the needs of a user who desires
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to use the SIM cards in an environment in which the SIM cards
necessary for IoT apparatuses can be collectively managed as
necessary. Particularly, this greatly promotes generation of
a large number of small-scale and medium-scale MVNOs that are
expected to be needed in future.

[0038]

The order can be changed, but the MVNE 210 receives user
data such as a name, a domicile or residence, a card number or
account number for payment, etc. from each of the MVNOs 230A
and 230B to make a contract, and then provides a user ID to each
of the MVNOs 230A and 230B in advance. The'user data is stored
in a management server MVNE 210 or a database 211 accessible
therefrom. This status is defined as "under MVNO contract".
The MVNE 210 can provide a management screen on the management
server for each of the MVNOs 230A and 230B. The contract with
the MNO 220 is made by the MVNE 210. For this reason, depending
on a decision of the MVNE 210, if a user who desires to become
an MVNO satisfies a minimum condition looser than the contract
with the MNO, the user can perform collective management of a
plurality of SIM cards as an MVNO.

[0039]

Here, an initial setting method for using a plurality of
SIM cards according to the embodiment of the present invention
utilizing a user ID will be described with reference to Fig.

3. The description starts from a situation where the MVNO 230A
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has received one or more SIM cards. At this time, the MVNO 230A
may have SIM cards that are already in use, or it may be in
a situation where it is going to start using for the first time
by the received SIM cards

[0040]

First, the MVNO 230A that has obtained one or more SIM
cards logs in to a management screen provided by the MVNE 210
in association with the user ID of the MVNO 230A. From the side
of the MVNE 210, it determines whether the user ID of the user
who has accessed the management screen of the management server
of the MVNE 210 is under MVNO contract (S301).

[0041]

When the user ID is under MVNO contract and the login is
performed, an identification number given to each SIM card and
a passcode for authentication given as needed are received as
registration information (S302).

[0042]

If the management server of the MVNE 210 can receive the
necessary registration information, each SIM card of which the
identification number is specified by the registration
information is associated with the user ID as the SIM card used
by the MVNO 2302 and the association is registered in the
management server of the MVNE 210 or the database 221 accessible
therefrom (S303).

[0043]

15



For example, a management screen 400 illustrated in FIG.
4 can be used. A "SIM registration" button 420 is clicked or
tapped after performing the login using a user ID (for example,
"userl@xxxx.jp") 410, and an input screen to input necessary
input items as illustrated in Fig. 5 can be displayed in response
to the detection of theclick or tap. It is possible to identify
the necessary input items by photographing and uploading a
physical medium where the identification number, etc. of each
SIMcard is described as an image and performing an image analysis
at the side of the management server of the MVNE 210 where the
image is received. The passcode given to each SIM card can be
set as a one-time password that becomes invalid when the passcode
is once associated with the user ID.

[0044]

The description has been given on the assumption that the
management screen 1is provided on the management server of the
MVNE 210. However, themanagement screencanbedisplayedwithin
an application operated on a wireless terminal such as a smart
phone and a tablet.

[0045]

The SIM card associated with the user ID may be displayed
continuously on the management screen after association with
the user ID.

[0046]

Conventionally, SIM cards could not be supplied to the

16



MVNO unless the MVNO goes through a series of complicated
procedures with the MNO. However, according to the embodiment
of the present inventionutilizing the user ID, the MVNO to which
SIMcards areprovided can associate the SIMcards with an account
(user ID) of the MVNO afterwards. Therefore, the SIM cards can
be circulated in a state without association with the account
of the MVNO.

[0047]

The fact that it is possible tocirculate SIM cards without
specifying the MVNO using the SIM cards means that the SIM cards
can be supplied to the MVNO via a retail channel such as an
e-commerce site and a mass merchandiser market and plays a major
role in supplying SIM cards to a large number of small-scale
and medium-scale MVNOs to be born from now on.

[0048]

In a current situation, the individual SIM cards can be
purchased via the retail channel such as the e-commerce site
and the mass merchandiser market. However, it shall be noted
that all of the SIM cards need to be individually managed and
collectivemanagement of aplurality of SIM cards such as several
to several tens of SIM cards is not possible.

[0049]

The management server according to the embodiment of the

present invention includes a processing unit such as a CPU and

a storage unit. Programs stored in the storage unit are read
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and are executed by the processing unit, so that the individual
functions of the management method can be realized, and the
management server can be configured.

[0050]

Second Embodiment

In the first embodiment, the example of the case in which
necessary registration information is input by clicking an "SIM
registration” button 420 of amanagement screen 400 is described.
Alternatively, registration information can be sent together
with one or more SIM cards received by an MVNO 230A in a form
of a QR code (registered trademark) for example and the MVNO
230A can read the registration information and associate the
received SIM cards with the user ID. This is effective to the
case of one SIM card. However, in the case of a plurality of
SIM cards, association with the user ID becomes significantly
easy.

[0051]

Specifically, first, a management server of an MVNE 210
allocates a group ID (for example, "groupl23456789") not
associatedwith a specificuser ID toa set of SIM cards including
one or more SIM cards. The management server of the MVNE 210
holds a correspondence table showing a correspondence relation
of a group ID and identification numbers of a set of SIM cards
to which the group ID is allocated, for each group ID.

[0052]
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Next, the management server of the MVNE 210 generates a
registration code such as a barcode, a QR code (registered
trademark), and URL representing registration information
including the group ID and a passcode for authentication given
as needed. The passcode or the registration information
including the passcode can be set as a hash value. The
registration information or the registration code can be stored
in the management server or a storage medium accessible from
the management server in association with the group ID. The
URL can be set as URL including a group ID and a necessary passcode
or a hash value thereof and can include a portion showing the
management server of the MVNE 210 and a portion showing the group
ID and the necessary passcode or the hash value thereof (for
example: " https://www.soracom.io/groupl23456789/").

[0053]

The MVNO 230A that receives the registration code can
receive the registration code in an application operated on a
wireless terminal for example and can input the registration
information represented by the registration code to the
management server of the MVNE 210. When the registration code
is a URL, the registration information can be input to the
management server of the MVNE 210 by accessing the URL
corresponding to the registration code, such as a web page
uniquelydetermined for eachgroupID. Thatis, if themanagement

server of the MVNE 210 receives the registration information,
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in the case in which a user ID is under MVNO contract and login
is performed, identification numbers of the SIM cards to which
the group ID included in the registration information is
allocated can be specified by referring to the correspondence
table. Association of one set of SIM cards with the user ID
can be performed without requiring an additional input of the
user after obtaining the group ID from the registration
information. The passcode corresponding to each group ID can
be set as a one-time password which becomes invalid when the
SIM cards to which the group ID is allocated are once associated
with a user ID.

[0054]

Conventionally, the user data needed to be registered for
each SIMcard. However, byprovidingthemanagementmethodusing
the group ID, the initial setting of an MVNO which requires a
plurality of SIM cards can be markedly simplified.

[0055]

In the example described above, an example in which the
registration code is provided to the MVNO 230A is described.
Alternatively, theregistration information including the group
ID can be directly transmitted.

[0056]

Further, an input screen to designate a group name of one

set of SIM cards to be associated with a user ID can be displayed

after, at or before obtaining the group ID from the registration
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information. In this way, the already registered SIM cards in
association with the user ID and newly added SIM cards can be
managed separately. When theregistration code is aURL, a group
name can be included in theregistration information by providing
agroupname by usingaURLparameter, insteadof the input screen.
[0057]

For example, in the case inwhich an IoT apparatus provider
is the MVNO 2302, the case where the IoT apparatus provider
provides its apparatuses to a plurality of providers by lease
contracts can be considered. At this time, it is possible to
separatelymanageawireless communicationserviceprovided from
the IoT apparatus provider as the MVNO to each provider by giving
a group name to each provider.

[0058]

When the MVNO 230A is specified at the MVNE 210, the
registration code or the registration information may be
transmitted digitally to the MVNO 2302 and the SIM cards may
be delivered separately. Here, 1if the case in which the IoT
apparatus provider is the MVNO 230A is considered as an example
again, the registration code or the registration information
may be transmitted to the IoT apparatus provider to perform the
associationwith the user ID, and the SIM cards may be dispatched
to the entity to whom the IoT apparatuses are provided from the
IoT apparatus provider.

[0059]
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Third Embodiment

In the first and second embodiments, description is given
on the assumption that a management server of an MVNE 210 is
configured using one or more servers. However, the management
server can be configured as an instance on a cloud.

[0060]

More specifically, (at least a part of) a gateway to cause
data from a wireless terminal to pass through to an IP network
and the like held by the MVNE 210 may be implemented on a cloud
and the gateway or the instance on a cloud accessible therefrom
may perform functions of the above mentioned management server.
[0061]

In the present specification, the "cloud" means a system
that can dynamically performprovisioning and provide computing
resources such as a CPU, a memory, a storage, and a network band
according to a demand on the network. For example, by AWS, etc.,
a cloud can be used.

[0062]

In the gateway, controls such as speed limit, capacity
limit and time slot limit for thewireless terminal are possible.
For this reason, communication quality, communication status,
etc. of one or more SIM cards to be associated with a user ID
can be changed on a management screen.

[0063]

Executing such processing at the gateway necessarily

22



causes reduction in the number of simultaneously connectable
apparatuses required for the gateway by the physical limit of
the server which the gateway is implemented. In addition, the
number of gateways by which the MVNE 210 can make L2 connection
(or L3 connection) with the communication infrastructure of an
MNO 220 is in most cases predetermined by the MNO 220 and a number
limit is imposed. For thisreason, evenifacostisdisregarded,
it is not possible to accept the increase in the number of
simultaneously connectable apparatuses by adding hardware more
than the number limit. Therefore, as illustrated in Fig. 6,
at a gateway 610 comprising a communication system 600, a first
server group 611 which is a portion connected to a communication
infrastructure of the MNO 220 and a second server group 612 which
is a portion to perform additional data processing and the like
are divided and a function of the management server is performed
at the second server group 612 or a server group 620 accessible
therefrom to avoid the occupation of computing resources which
suppresses the increase in the number of simultaneously
connectable apparatuses at the gateway 610 even when an
additional data processing at the gateway 610 is added, and rich
functions and complicated functions can be implemented at the
gateway 610.
[0064]

Both of the first server group 611 and the second server

group 612 may be on a cloud. Particularly, by realizing each
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server configuring the second server group 612 as an instance
on a cloud, it can be scaled out by increasing the number of
instances as needed. Therefore, computingresources canbe used
substantially unlimitedly.

[0065]

As in an example of a gateway 710 illustrated in Fig. 7,
the number of servers configuring a second server group 712 is
preferably larger than the number of servers configuringa first
server group 711. When the number of servers configuring the
second server group 712 is equal to or smaller than the number
of servers configuring the first server group 711, resources
suchas thenumber of sessions and thenumber of IP flows determined
by the number of servers or instances are not increased and
sufficient scalability may not be obtained. Fig. 7 illustrates
the case in which the second server group 712 is commonly used
by each server of the first server group 711. However, the
present invention is not limited to this example. Here, an
example of the case inwhich the function of themanagement server
is performed at the second server group 712 is considered.
[0066]

Further, each server configuring the first server group
611 can be realized as an instance on a cloud. In this way,
an IP address of each server can be virtualized and failure
resistance can be improved. Even if a certain server goes down,

by holding a correspondence relation of the first server group
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611 and the second server group 612 in a newest state in real
time on a database of the third server group 620 for example,
failure recovery is enabled instantly by changing IP addresses
todifferent servers. Also, because scalingup and scaling down
can be performed freely by using cloud, instances having optimal
CPU, memory, storage, and network band according to processing
load can be selected. As a result, hardware adjusted to the
maximum demand at the peak does not need to be always prepared
and optimization of the cost is enabled. This is applicable
to cloud migration of the second server group 612.

[0067]

From the MNO 220 to the MVNE 210, IP addresses of the first
server group 611 are registered in advance in a database of the
MNO 220 and for example it can be determined in a round robin
manner to which server of the first server group 611 the data
fromawireless terminal is transmitted. Other thanIPaddresses,
registered information may be destination addresses to identify
destinations, such as MAC addresses.

[0068]

Each server configuring the first server group 611 has
a receiving unit that receives data from a wireless terminal,
aselectingunit thatselectsanyoneofapluralityofdestination
addresses on the basis of a header of the received data, and
a transferring unit that transfers the received data to the

destination address selected by the selecting unit.
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[0069]

Transfer of the data from the wireless terminal, that is,
a packet including a payload and a header from the first server
group 611 to the second server group 612 can be performed by
rewriting an IP address designated by the header added to the
payload received from the wireless terminal at the first server
group 611 with any one of the plurality of IP addresses
corresponding to the second server group 612. Each of the first
server group 611 transfers the data to the server configuring
the second server group 612 that after rewriting corresponds
to one of theplurality of IP addresses. Rewriting is an example
of processing necessary when an IP address to transfer the data
received by each of the first server group 611 to the server
configuring the second server group 612 is selected and the data
can be transferred by performing other tunneling (IPIP, GRE,
IPsec, GTP, etc.).

[0070]

At the third server group 620, the number of servers
configuring the second server group 612 can be controlled on
the basis of metrics of processing capabilities and scaling-out
and scaling-in can be performed. The third server group 620
canmonitor metrics of processing capabilities of instances used
by the first server group 611 and the second server group 612
and can allocate connection to instances having low processing

load every time there is a connection request from the wireless
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terminal. As examples of the monitored metrics, there are a
CPU load, a memory utilization rate, disk read, disk write, a
network traffic reception amount, and a network traffic
transmission amount.

[0071]

Inaddition, a correspondence relation of the first server
group 611 and the second server group 612 can be selected using
the third server group 620. When the first server group 611
recelves a GTP connection start request (GTP-C) including IMST,
TEID, etc. of the wireless terminal, the first server group 611
transmits a CreateSession message to the third server group 620
and the third server group 620 receiving the message can select
the second server group 612 as the destination on the basis of
the metrics of the processing capabilities generated by
continuously or intermittently monitoring a utilization
situation of the CPU, the memory, the storage, and the network
traffic of the computing resources of the second server group
612. By recording a correspondence of an identifier of an L2
tunnel, an identification number of the wireless terminal, IP
addresses of the first server group 611, IP addresses of the
second server group 612 at the third server group 620 when there
is the GTP connection start request, a session of the L2 tunnel
can be recovered when a failure occurs in the first server group
611 or the second server group 612.

[0072]
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The connection start request can be received at the first
server group 611 and the first server group 611 can perform a
functiononaCplane. However, aCplaneserver groupperforming
the function on the C plane can be separately provided as a part
of the gateway 610 or a part of the communication system 600.
In this way, the computing resources of the first server group
611 canbeused for simultaneous connectionwithmore apparatuses.
In this case, the first server group 611 does not receive the
connection start request and does not have the function on the
C plane.

[0073]

As examples of the additional data processing at the
gateway, analert can be generated in response to a communication
situation of one set of SIM cards to which a group ID is allocated
for example. It is possible to output an alert or adjust the
communication band when a predetermined communication amount
set by a contract of the SIM cards is exceeded by monitoring
the communication situation using each SIM card.

[0074]

As examples of an IP network accessed by the wireless
terminal, there is a private system in addition to the Internet.
The private system includes an on-premise private system, a
different IP network on the same cloud or an IP network on the
different cloudwhen at least apart of thegateway 610 isrealized

on a cloud. The communication system 600 or the gateway 610
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and these private systems can be connected by a dedicated line
or a virtual dedicated line.

[0075]

Fourth Embodiment

Fig. 8 illustrates a setting change screen 800 of a
plurality of SIM cards according to an embodiment of the present
invention. When an MVNO 230A who is a user of SIM cards makes
access to a web page on a management server of an MVNE 210 or
on a server accessible to information stored in the management
server, the management screen 800 of the plurality of SIM cards
of which the MVNO 230A is the user can browsed.

[0076]

In addition to an identification number 801 given to each
SIM card, a name 802, a group name 803, utilization status 804,
a type 805 of communication quality given to the SIM card, an
expiration date 806, etc. are displayed.

[0077]

Here, the type 805 of the communication quality can be
selected by a click and the like and set speed limit, capacity
limit, time slot limit, etc. can be changed as needed. The
changed communication quality is stored at the management server
together with the identification number of the SIM card.
[0078]

When there aremore than two groups 803, a search specifying

a group can be performed by selecting the group by pull-down
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900 to select a search condition placed on the right side of
the search window of Fig. 9. If the group is designated and
the search is performed, a list of SIM cards associated with
the group is displayed as illustrated in Fig. 8, in this case
"test group 1". Therefore, the setting can be collectively
changed by checking the left check box and appropriately
selecting from the "operation" for example.

[0079]

For example, if the list of SIM cards associated with the
"test group 1" is displayed and the group is changed to "test
group 3", a transition of SIM registration between the groups
is easily made.

[0080]

After one or more SIM cards and a user ID are associated
with each other, the management can be started by setting the
communication status 804 to "inactive". By setting the
communication status to inactive, generation of communication
charges can be suppressed until communication is actually
necessary.

[0081]

In the case in which the MVNO 230A is specified at the
MVNE 210 and a registration code or registration information
is transmitted digitally to the MVNO 230A and the SIM cards are
delivered separately, when the SIM cards are dispatched, the

communication status 804 can be set to "dispatching". It can
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be changed to "in-use" when the MVNO 230A inputs the registration
information for example by inputting the registration code.
Alternatively, when a predetermined date and time or a
predetermined period passes, the communication status can be
changed to "in-use".

[0082]

Fifth Embodiment

If the case in which an IoT apparatus provider is an MVNO
230A described in the first embodiment is used as an example
again, the case in which an IoT apparatus leased from the IoT
apparatus provider is assigned can be considered. In this case,
a user of SIM cards mounted on the IoT apparatus also changes
from a first MVNO to a second MVNO. In a management server of
an MVNE 210, this change can be reflected.

[0083]

The first MVNO that desires to change the user of one or
more SIM cards it has been using by assignment, re-renting, etc.
first sends a change application of the user to the MVNE 210.
After receiving the change application, the MVNE 210 generates
registration information including a passcode or a registration
code representing the registration information. At this time,
themanagement server of theMVNE 210 can change the communication
status 804 of the SIM cards targeted by the change application
to "inactive" and it is possible not to display these SIM cards

on a management screen 800 of the first MVNO.
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[0084]

The first MVNO receives the registration code or the
registration information generated by the MVNE 210 and provides
the registration code or the registration information to the
secondMVNO, togetherwithanapparatus insomecases. Thesecond
MVNO inputs the received registration code or registration
information to the management server of the MVNE 210, similar
to the first embodiment or the second embodiment, so that the
SIM cards can be associated with a user ID of the second MVNO.
[0085]

In this way, giving and receiving of SIM cards between
MVNOs, that is, the change of user ID can be performed easily
and securely, and for example assigning and re-renting of the

IoT apparatuses can be easily performed.

Reference Signs List
[0086]

210 MVNE

211 database of MVNE
220 MNO

221 database of MNO
230A, 230B MVNO

400 management screen
410 user ID

420 "SIM registration" button
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403 group name corresponding to group identifier
600 communication system (communication platform)
610 gateway

611 first server group

612 second server group

620 server accessible from second server group (third server
group)

700 communication system (communication platform)
710 gateway

711 first server group

712 second server group

800 setting change screen (management screen)

801 identification number

802 name of SIM card

803 group name

804 status

805 SIM type

806 expiration date

900 pull-down to select search condition
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CLAIMS

1. A management method for using a plurality of SIM cards, comprising
steps of:

a computer receiving registration information for registering one
or more SIM cards; and

the computer associating one or more SIM cards, one or more
identification numbers of which are specified by the received
registration information, with a user ID of a user of the plurality
of SIM cards,

wherein communication status of the associated one or more SIM
cards i1s changeable on a management screen provided for the user ID,
and

wherein communication quality for each SIM card is changeable on

the management screen.

2. The management method according to claim 1, wherein the
communication status is changeable by selecting from at least more

than two of iInactive, In-use, cancelled, and dispatching.

3. The management method according to claim 1 or 2, wherein management

of the communication status is started as inactive.

4. The management method according to any one of claims 1-3, wherein
the communication quality is at least one of speed limit, capacity

limit and time slot limit.
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5. The management method according to any one of claims 1-4, wherein
management of the communication status or the communication quality

Is performed on an instance on a cloud.

6. A management method for using a plurality of SIM cards, comprising
steps of:

a computer receiving registration information for registering one
or more SIM cards;

the computer associating one or more SIM cards, one or more
identification numbers of which are specified by the received
registration information, with a user ID of a user of the plurality
of SIM cards; and

the computer receiving change application of a user of one or more
SIM cards associated with the user 1D,

wherein communication status of the associated one or more SIM
cards is changeable on a management screen provided for the user ID,
and

wherein, in response to the change application, communication
status of one or more SIM cards which are targeted by the change

application is changed.

7. A management method for using a plurality of SIM cards, comprising
steps of:

a computer receiving registration information for registering one
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or more SIM cards; and
the computer associating one or more SIM cards, one or more
identification numbers of which are specified by the received
registration information, with a user ID of a user of the plurality
of SIM cards,
wherein communication status of the associated one or more SIM
cards is changeable on a management screen provided for the user 1D,
wherein the registration information includes one or more
identification numbers of the one or more SIM cards,
wherein the step of receiving the registration information
comprises the steps of
detecting a click or tap of a registration button on a management
screen provided for the user ID;
displaying an input screen for registering the one or more SIM
cards in response to detection; and
associating the one or more SIM cards, one or more identification

numbers of which are input on the input screen, with the user ID.

8. A management method for using a plurality of SIM cards, comprising
steps of:

a computer receiving registration information for registering one
or more SIM cards; and

the computer associating one or more SIM cards, one or more
identification numbers of which are specified by the received

registration information, with a user ID of a user of the plurality
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of SIM cards,

wherein communication status of the associated one or more SIM
cards is changeable on a management screen provided for the user 1D,
and

wherein the registration information include a group ID allocated
to the associated one or more SIM cards as a set of SIM cards and

a passcode corresponding to the group ID.

9. A program for having a computer to perform a management method
for using a plurality of SIM cards, the management method comprising
steps of:

a computer receiving registration information for registering one
or more SIM cards; and

the computer associating one or more SIM cards, one or more
identification numbers of which are specified by the received
registration information, with a user ID of a user of the plurality
of SIM cards,

wherein communication status of the associated one or more SIM
cards is changeable on a management screen provided for the user 1D,
and

wherein communication quality for each SIM card is changeable on

the management screen.

10. A management server for using a plurality of SIM cards,

wherein registration information for registering one or more SIM
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cards is received,

wherein one or more SIM cards, one or more identification numbers
of which are specified by the received registration information, is
associated with a user 1D of a user of the plurality of SIM cards,

wherein communication status of the associated one or more SIM
cards is changeable on a management screen provided for the user 1D,
and

wherein communication quality for each SIM card is changeable on

the management screen.
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