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base 1is updated using the data. In one example, different
Subscriber Identity Module (SIM) cards with different Inter-
national Mobile Subscriber Identities (IMSI) can be tied to

the same user account for roaming.

W02005081962 describes a method for keeping costs down for
voice communication when roaming, by establishing a corre-
sponding Voice over IP (VoIP) call when requesting a wvoice

call from a mobile unit over a cellular network.

W02008103446 describes a method in which the IMSI of a SIM is
associated with a local telephone number (MSISDN) when roam-

ing, in order to enjoy local tariffs.

W02001076188 describes a method in which a care of address is
used with a mobile device when performing IP-based communica-

tion.

The international patent application PCT/SE2011/050886, which
has not been published on the filing date of the present
application, describes a method according to which a local
IMSI is automatically distributed to a SIM card in a mobile

device roaming into a visited country.

A further problem ig the provision to users of access to
inexpensive data roaming in a predictable and uncomplicated

way, especially in terms of user experience.

Thus, the invention relates to a method for use when a mobile
communication device roams between a mobile communication
home network in a home country and one or sgeveral mobile
communication networks in one or several wvisited countries,
which mobile communication device comprises a Subscriber

Identity Module (SIM) card, wherein a digital data intercon-



10

15

20

25

30

nection can be established between at least one collaborating
network in a respective visited country and the home network
gso that Internet access can be provided to the mobile device
by the home network via said interconnection when the mobile
device ig connected to the said collaborating network, which
method 1is characterized in that the method comprises the
steps of:
a)  &F-the mobile device roaming in the coverage area of
a first collaborating network in a first visited
country;
b) Bi-upon a detection of this roaming of the mobile de-

vice, a system instructing the home network adtdtow—

iregto allow Internet accesg, for the mobile device,

to a predetermined Internet address, to which prede-

termined Internet address the sgsystem i1s connected,

but not general Internet access fte—the—mobite—devie
@i

c) the mobile device contacting the predetermined Inter-

i

net address and the user providing login credentials
via the predetermined Internet address+—e+— to the
system;

d) upon the said provision of login credentials, the
system associating an IMSI (International Mobile Sub-
scriber Identity) and/or an MSISDN (Mobile Subscriber
Integrated Services Digital Network-Number) of the
SIM card with a user account identified by the login

credentials ;—el—attowing

the system ingtructing the home network to allow Internet

access to the mobile device in accordance with an agreement

tied to the user account.

The invention alsc relates to a system for providing Internet
access to a mobile communication device when the mobile de-

vice roams between a mobile communication home network in a



home country and one or several mobile communication networks
in one or several visited countries, which mobile communica-
tion device comprises a Subscriber Identity Module (SIM)
card, wherein a digital data interconnection can be estab-
lished between at least one collaborating network in a re-
spective visited country and the home network so that Inter-
net access can be provided to the mobile device by the home
network via saild interconnection when the mobile device is

connected to the said collaborating network, and wherein the
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said system 1s connected for communication with the home
network, which system is characterized in that the system is
arranged to receive information from the home network that
the mobile device roams in a collaborating network, and upon
the reception of such information instruct the home network
to allow Internet access for the mobile device only to a
predetermined Internet address but not general Internet ac-
cess, in that the system comprises an Internet server which

is accesgible through said Internet access and arranged to be

contacted by the mobile device and to accept a login creden-

tial from a user of the mobile device via the mobile device,

and in that the system is arranged to, upon reception of a
valid login credential from the mobile device, store an asso-
ciation between an IMSI (International Mobile Subscriber
Identity) and/or an MSISDN (Mobile Subscriber Integrated
Services Digital Network-Number) of the SIM card with a user
account identified by the login credentials and to instruct
the home network to allow Internet access to the mobile de-
vice in accordance with an agreement tied to the user ac-

count.

In the following, the invention will be described in detail,

with reference to the appended drawings, where:

Figure 1 is a simplified overview diagram of a system accord-
ing to the present invention for use in a method according to
the present invention;

Figure 2 is a flow chart of a method according to the present
invention;

Figure 3 1s a simplified overview diagram of a HLR, and
MSISDN database and an IMSI database according to the inven-
tion; and

Figure 4 1s a simplified overview diagram of a mobile device

having a SIM card according to the present invention.



All figures share vreference numerals and annotations.
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1. Method for use when a mnobile communication devic (40)
roams between a mobile communication home network (¥0) in a

home country (3) and one or several mobile comﬁiﬁication

networks (20,26,30,36) in one or several visited countries.

{(4,5), which mobile communication device
ubscriber Identity Module (SIM) card (41), whgrein a digital
data interconnecticn can be established between at least one
collaborating network {20} in a respective visited country
{4y and the home network (10) so that Infernet access can be
provided to the moblile device (40} by /the home network (10)
via said interconnection when the molile device (40) is con-
nected to the sald collaborating ngtwork (20}, c¢charac~

terized in that the method comprises the steps of
a) the mobile device (40) /rcaming in the coverage area

of a first collaboratifg network (20) in a first vis-

ited country {(4);
b) upon a detection o

{40), the home

“this roaming of the mobile device
twork (10) allowing Internet access
to a predetermined Internet address but not general

Internet accefs to the mobile device (40):

c) the mobile/device (40) contacting the predetermined
Internet_éadresé and the user providing login creden-
tials vfa the predetermined Internet address;

d} upon e said provision of login credentials, associ~

atiply an IMSI (Inﬁernational Mobile Subscriber Iden-

t} y) and/or an MSISDN {(Mobile Subscriber Integrated
fLervices Digital Network-Number) of the SIM card with

" a user account identified by the login credentials;

allowing Internet access to the mobile device ({40) in

accordance with an agreement tied to the wuser ac~

{ PR
~ puog ALLLLTE
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2. Method according to claim 1, character ijé e d

ed by the first collaborating network (20) via an # {Sup-
port GPRS Support Node) (23) of the first collabqfating net~
an Internet

(13) cof the

work (20), a GR¥X {(GPRX Roaming Exchange) (2) oﬁf
tunnel, and a GGSN (Gateway GPRS Support Nod ’
home network (10). /
3. Method according to c¢laim 2, ¢ h_f r acterdized
in that a system (50}, which is exte»ﬁal to the home net-
work {10}, is connected to the GGSN (¥2) of the home network
{10}, in that the system (50) is cog'écted to the sald prede-
termined Internet address, in t%fﬁ it is the system (50)

which, in step ¢}, is provided wf’h the login credentials, in

that it 18 the system (50) whigh, in step d), associates the
IMSI and/or MSISDN of the SI

f the home network (10} to allow

card with the user account, and
in that it is the system A(50) which, in steps k) and e),
instructs the GGSN (13)

Internet access to the bile device (40).

4, Method according/ to claim 3, characterized
i n that, in an inftial step, the SIM card (41) is provided
with an IMSI assoﬁiated with the home network (10), in that
The home netwoy
b), in that t

the IMSI

(10) receives a signaling message in step

home network (10} then decides to, based upon

Q

itained in the signaling message, forward the
signaling Message to the system (50), which then instructs
the GGS {13) of the home network (10) to allow Internet

access /Ao the predetermined Internet address.

ethod according to any one of the preceding claims,

characterized in that, in step d), the IMSI
nd/or MSISDN of the SIM card (41l) is ldentified based upon
the—catHing—FPtinrternet—Protocot—address—af—the—contacti
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in step ¢}, and by querying the first collaborating netywork

{(20) what IMSI and/or MSISDN is asscciated with the ¢
ip.

ling

6. Method accerding to any one of the precedipg claims,
characterized in that, in step by, the hone
network (10) first checks if the IMSI and/cr Ahe MSISDN of
the SIM card (41) is or are already associagted with a user
account, and that an Internet connection only allowed in
case no such associlation exists, or if the user account does

not allow the user Internet access.

7. Method according teo any one the preceding claims,
characterized in thet, in step b), tThe home
network (10} first sends an insyruction message over the alr
to the mobile device (40) to cHange the IMSI and/or MSISDN of
the SIM card (41) to the prgdetermined IMSI and/cr predeter-—
mined MSISDN to which the Aiser account will be assoclated in

step e).

8. Method according/ to claim 7, d haracterized
i n that the prede¥ermined IMSI and/or MSISDN are taken from
a predetermined urality of IMSI codes and/or MSISDN num-
bers, which plurality comprises less IMSI codes and/or MSISDN
numbers than /the total number of SIM cards avalilable for

using the method.

9. Methgd according to any one of the preceding claims,
charzacterized 1in that the PIN code protection of

M card (41) is initially disabled or not enabled.

. Method according to any one of the preceding claims,
characterized in that, in step d), it is an

MSISDN of the 8SIM card (41} which is associated with the

o

wredeterniTedUSETTETTTUITET
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11. Method according to claim 10, characterized

i n that the MSISDN initially stored on the SIM card (414 is

blank or does not allow data traffic when roaming.

12. Method according to claim 10 or 11, charafdter ~
ized i n that the MSISDN is not changed when/the meobile
device (40} later rcams to a second collabor

{30}, but that the method ig then resumed fr

Ting network
step e) with
the second collaborating network (30) instgad of the first

collaborating network (20).
13. Method according to any one of Ahe preceding claims,
¢characterized in that, An an initial step, the
SIM card (41} 1is provided with a /hrome IMSI assoclated with
the home network (10), and in Ahat step a) comprises the
substeps of

al) initiating a locatiod update procedure after or in
connection to the bile device (40) moving from the
coverage area of ALhe home network (10} to the cover-
age area of a first visited network (26) in the first

visited count ‘

az) triggered by the location update message, sending an
message over the alr to the mobile device
(40) to fLhange, to a first visited country IMSI which
asgociated with the first collaborating network
the IMSI used for network identification of the
card (41); and
a3) ausing the mobile device (40) to store the first
Visited country IMSI on the SIM card (41) and to use

it for network ildentification of the SIM card (41).

4. Method according to claim 13, characterized

. . !
S thetr—uporr-roamirg - fromT e T COVETEgE Tatea  Of  Lhs LLirsL
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collaborating network (20} to the coverage area of a sefond

visited network (36) in a second visited country (5)

step e) has been performed, the method comprises ti addi~
tional steps
£ causing the mobile device (40) to chang he IMSI

used for network identification of the M card (41)
back to the home IMSI and then to pefform a device
network refresh;
g) triggered by a location update messige resulting from
the change of IMSI used for neblork identification
and received by the home networl (10}, sending an in-
struction message over the alf to the mobile device
{40) to change, to a secofnd vislted country IMSI
which 1s associated with second collaborating mo-
bile communication netwo {30) in the second visited
country (5), the IMSI ed for network identification
of the 5IM card {(41);
h) resuming the methoed/from step b), but with the second
visited country { and the second collaborating net-
work {30) instefd of the first visited country (4)
and the first fgolleborating network (20), respective-
ly.
15, Method according to any one of claims 1-12, characg -
terized n that, in step a), the SIM card {(41) 1is
configured to/be able to connect to the first collaborating
network (20 only 1f the first collabeorating network (20
belongs t¢ a set of predetermined collaborating networks for

visited country (4).

{50) for providing Internet access to a mobile
unication device (40) when the mobile device (40) roans

bétween a moblle communication home network (10 in a home

(o . ‘ 5
LLLHETLLTY [ Al UNE UL oW VL GL GGG CORLNAII T -t.LU.[.t lLCtWUJ..!\.D
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1,59,

which mobile communication device comprises a Sufscriber

(20,26,30,36) in one or several visited countries
Identity Module (SIM) card (41), wherein a digital data in-
terconnection can be established betwéen at least/one collab-
orating network (20) in a respective visited Cruntry {4) and
the home network (10) so that Internet access/can be provided
to the mobille device (40) by the home netybrk (10} wvia said
interconnection when the mobile device (A0} is connected to
the said collaborating network (20), /and wherein the sald
system (50) is connected for commphication with the home
network (10), characteri z‘r d in that the system
is arranged to receive informatig' from the home network (10)
that the mobile device roams i;*é cellaborating network (20},
and upon the reception of syth information instruct the home
network (10) to allow Int;”het access for the moblle device
{40) only to a predeterm}:ed«lnternet address but not general
Internet access, in t_ft the system (50) comprises an Inter-
net server (55) arra'Qed to be contacted by the mobile device
(40) and to accept/a login credential from the mobile device
(40}, and in thaf the system (50} is arranged to, upon recep-
tion of a wvalJid login credential from the mobile device,
store an asgoclation between an IMSI (International Mobile
Subscriper/ Identity) and/or an MSISDN (Mobile Subscriber
Integrateéd Services Digital Network-Number) of the 3IM card
th a user account identified by the login credentials
to instruct the home network (10) to allow Internet ac-
to the mobile device (40) in accordance with an agree-

ient tied to the user account.
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1. Method for use when a mobile communication device

roams between a mobile communication home network in a home

country and one or several mobile communication networks in

one or geveral visited countries, which mobile communication

device comprises a Subscriber Identity Module (8IM) card,

wherein & digital data interconnection can be established

between at least one collaborating network in a respective

vigited country and the home network so that Internet access

can be provided to the mobile device by the home network via

galid interconnection when the mobile device g connected to

the gaid collaborating network, characterized imn

that the method comprises the steps of

a) the mobile device roaming in the coverage area of a

first collaborating network in a first visited country;

b) upon a detection of this roaming of the mobile device,

a syatem instructing the home network to allow Internet

access, for the mobile device, to a predetermined In-

ternet address, to which predetermined Internet address

the svstem is connected, but not general Internet ac-

cess

¢} the mobile device contacting the predetermined Internet

address and the user providing login credentials wvia

the predetermined Internet address to the system;

d) wupon the sald provisicn of login credentials, the gye-

tem agsociating an IMSTI (International Mobile Subscrib-

ar Identity) and/or an MSISDN (Mobile Subsgcriber Inte-

grated Services Digital Network-Number) of the SIM card

with a user account iddentified by the login creden-

&) the gystem instructing the home network to allow In-

ternet access to the mobile device in accordance with

an agreement tied to the uger account.
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2. Method according to claim 1, character iszed

in that, in steps b) and e), the Internet accegs is provid-

ed by the first collaborating network wvia an SGSN (Support

GPRS Support Node) of the first collaborating network, a GRX

{GPRX Roaming Exchange) or an Internet tunnel, and a GGSN

(Gateway GPRS Support Node) of the home network.

3. Method according to claim 2, ¢tharacterized

in that the system is external to the home network, in that

the system isg connected to the GGSN of the home network, and

in that it iz the gystem which, in steps b) and e), instructs

the GGSN of the home network to allow Internet accegs to the

mobile device.

4. Method according to claim 3, characterized

in that, in an initial step, the SIM card is provided with

an TMSI associated with the home network, in that the home

network receives a signaling message in step b), in that the

home network then decides to, based upon the IMSI contained

in the sgignaling message, forward the signaling mesgage Lo

the system, which then instructs the GGSN of the home network

to allow Internet access to the predetermined Internet ad-

dress.

5. Method according to any one of the preceding claims,

characterized in that, in step d), the 1IMSI

and/or MSISDN of the SIM card is identified based upon the

calling IP (Internet Protocol) address of the contacting in

step ¢}, and by guerving the first collaborating network what

IMST and/or MSISDN is assoclated with the calling IP address.

6. Method according to any one of the preceding claimg,

characterized in  that, in egtep b), the home

network first checks if the IMSI and/or the MSISDN of the SIM

card d1s or are already assocliated with a user account, and
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that the said Internet connection Lo a predetermined Internet

address but not general Internet access is only allowed in

case no such assoclation exists, or 1f the user account does

not allow the user Internet access.

7. Method according to any one of the preceding claims,

characterized imn that, in step Db}, the home

network first sends an instruction message over the alr to

the mobile device to change the IMSI and/or MSISDN of the SIM

card to the IMSI and/or MSISDN to which the user account will

be agsociated in step d).

8. Method according to claim 7, characterized

&

i n that the predetermined IMSI and/or MSISDN are taken from

a predetermined plurality of IMSI codeg and/or MSISDN num-

bers, which plurality comprises legs IMS8I codeg and/or MSISDN

numbers than the total number of 8IM cards available for

uging the method.

9. Method according to any cone of the preceding claimg,

charactbterized in that the PIN code protection of

the SIM card is initially disabled or not enabled.

10. Method according to any one of the preceding claing,

charactexrilzed in that, in step d), it is an

MSISDN of the SIM card which is associated with the predeter-

mined uger acoount.

11. Method according to claim 10, characterized

in that the MSISDN initially stored on the S8IM card (41) is

blank or doesg not allow data traffic when roaming.

12. Method according to claim 10 or 11, characterzxr -

ized in that the MSISDN is not changed when the mobile

device later roamg to a second collaborating network, but

that the method is then resumed from step e) with the second
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network.,

13 . Method according to any one of the preceding claims,

characterilized imn that, in an initial step, the

SIM card is provided with a home IMSI associated with the

home network, and in that step a) comprises the gubsteps of

al) initiating a location update procedure after or in

connection to the mobile device wmoving from the cov-

erage area of the home network to the coverage area

of a first visited network in the first wvisited coun-

try;

az)  triggered by the location update message, sending an

instruction message over the air to the mobile device

to change, to a first visited country IMSI which is

aggociated with the first collaborating network, the

IMST used for network identification of the 8IM card;

and

a3)  causing the mobile device to store the first visited

country IMSI on the B8IM card and to use it for net-

work i1dentification of the SIM card.

14. Method according to claim 13, characterilszed

in that, upon roaming from the coverage area of the first

collaborating network to the coverage area of a second visit-

ed network in a second visited country after step e) has been

performed, the method comprises the additional steps

£) causing the mobille device to change the IMSI uged for

network identification of the 8IM card back to the

home IMSI and then to perform a device network re-

fresh;

g) triggered by a location update message resgulting from

the change of IMSI used for network identification

and received by the home network, sending an instruc-
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tion message over the air to the mobile device to
S

change, to a second visited country IMSI which is as-

sociated with a sgecond collaborating mobile communi-

cation network in the second vigited country, the

IMS8I used for network identification of the SIM card;

and

) resuming the method from step b)), but with the second

vigited country and the second collaborating network

instead of the first visited countyry and the first

collaborating network, respectively.

15, Method according to any one of claimg 1-12, charac -

terized in that, in step a), the SIM card ig config-

ured to be able to connect to the first collaborating network

only i1f the first collaborating network belongs to a set of

predetermined collaborating networks for the first wvisited

country.

16. Svstem for providing Internet access to a mobile communi-

cation device when the mobile device roamg between a mobile

communication home network in a home country and one or sgev-

eral nmobille communication networks in one or several visited

countriesg, which wmobile communication device comprises a

Subscriber Identity Module (8IM) card, wherein a digital data

interconnection can be established between at least one col-

laborating network in a respective wvigited country and the

home network so that Internet access can be provided to the

mobile device by the home network via sald interconnection

when the mobile device is connected to the said collaborating

network, and wherein the saild syvstem is connected for commu-

nication with the home network, characterized in

that the gystem is arrvanged to receive information from the

home network that the mobile device roams in a collaborating

network, and upon the reception of such information instruct
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+he home network to allow Internet access for the mobile

device only to a predetermined Internet address but not gen-

eral Internet access, in that the system comprises an Inter-

net server which isg accessible through =said Internet access

and arrvanged to be contacted by the mobile device and to

accept a login credential from a user of the mobile device

via the mobile device, and in that the system is arranged to,

upon reception of a valid login credential from the mobile

device, store an asgsociation between an IMSI (International

Mobile Subscriber Identity) and/or an MSISDN (Mobile Sub-

goriber Integrated Services Digital Network-Number) of the

SIM card with a user account identified by the login creden-

tials and to instruct the home network to allow Internet

accegs to the meobile device in accordance with an agreement

ried to the user account.




