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radio telephone network (HPLMN). To this end, a first IMSI| number (IMSI1) from a number range of the subscriber's home mobile
telephone network (HPLMN) and a second IMS| number (IMSI2) from the number range of a parther network (PPLMN) are
assigned to the subscriber. The parther network (PPLMN) can be used via additional roaming agreements, and a common
subscriber's number (MSISDN) Is assigned to both aforementioned IMS| numbers (IMSI1, IMSI2Z). Both IMS| numbers

(IMSI1, IMSI2) can preferably be stored on a common identification module or on different identification modules.
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(57) Abstract

R MN
The invention relates to a telecommunications method which enables

a visited mobile radio telephone network (VPLMN, VPLMN’) to be "SC

connected to a subscriber of a home mobile telephone network (HPLMN)
B

MSC/VLR

without roaming agreements with the home mobile radio telephone network
(HPLMN). To this end, a first IMSI number (IMSI1) from a number 4
range of the subscriber’s home mobile telephone network (HPLMN) and a
second IMSI number (IMSI2) from the number range of a partner network
(PPLMN) are assigned to the subscriber. The partner network (PPLMN)
can be used via additional roaming agreements, and a common subscriber’s
number (MSISDN) is assigned to both aforementioned IMSI numbers
(IMSI1, IMSI2). Both IMSI numbers (IMSI1, IMSI2) can preferably be
stored on a common identification module or on different identification
modules.

MSC/VLR

(57) Zusammenfassung

Telekommunikationsverfahren, das einem Teilnehmer eines Heim-
mobilfunknetzes (HPLMN) ermdglicht, sich an ecin besuchtes Mobil-
funknetz (VPLMN, VPLMN?’) ohne Roaming—-Abkommen mit dem Heim-
mobilfunknetz (HPLMN) anzuschliessen, indem dem Teilnehmer eine er-
ste IMSI-Nummer (IMSI1) aus dem Nummerbereich seines Heimmobil-
funknetzes (HPLMN) und eine zweite IMSI-Nummer (IMSI2) aus dem
Nummerbereich cinecs Partnernetzes (PPLMN) zugewiesen wird, wobei das Partnemetz (PPLMN) fiber zusitzliche Roaming—Abkommen
verfigt, und wobel den beiden benannten IMSI-Nummem (IMSII1, IMSI2) eine gemeinsame Rufnummer (MSISDN) zugeteilt wird. Die
beiden IMSI-Nummem (IMSI1, IMSI2) kénnen vorzugsweise auf einem gemeinsamen oder auf verschiedenen Identifizierungsmodulen
gespeichert werden.
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Roaming Method and Devices Appropriate Therefor

Technical Field
The present invention relates to a roaming method and appurtenant

devices. The invention relates in particular to a roaming method and appurtenant

devices which are based on the GSM specifications and which are a further

development of international roaming.

Roaming is understood to mean the operation of a GSM terminal
outside the home network. However, the invention may also be utilized for the
problem of roaming between different GSM networks and/or non-GSM networks,
for example for roaming between networks working according to different
standards such as, e.qg., GSM, UMTS, intelligent networks (IN), etc.

Background
By means of so-called "indirect roaming," an operator of a mobile

radio network, that is, a mobile operator, can offer his mobile subscribers blanket

coverage without having to set up the whole radio network in his licensed territory.

In addition, through "indirect roaming," quick access to worldwide roaming is also

made possible.

Patent document W0O98/10614 describes a method for "indirect
roaming" which enables a subscriber of a home mobile radio network (Home
Public Land Mobile Network, HPLMN) to connect to a visited mobile radio network
(Visited Public Land Mobile Network, VPLMN) without a roaming agreement with
the home mobile radio network (HPLMN), the connection taking place through
means, for example an IMSI| number (IMSl=International Mobile Subscriber
Identity) and a MSISDN number (MSISDN=Mobile Subscriber Integrated Services
Digital Network), which are made available by a partner network (Partner Public
Land Mobile Network, PPLMN) having a roaming agreement with the home mobile
radio network (HPLMN), on the one hand, and with the visited mobile radio

network (VPLMN), on the other hand.
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In the method described in WO98/10614, each SIM card (SIM
=Subscriber ldentity Module) of the subscribers of the HPLMN contains two IMSI
numbers. Each IMSI number is assigned a different call number (MSISDN). The
first IMSI number belongs to the number range of the home mobile radio network
(HPLMN), the second to the number range of the partner network PPLMN. In order
to log on to a visited network (VPLMN-NR, NR=No Roaming) which has no
roaming agreement with the HPLMN, the subscriber can exchange the first IMSI
(of the HPLMN) for the second IMSI (of the PPLMN) and is thereby regarded in the
visited network (VPLMN) as a subscriber of the partner network (PPLMN).

Since in the method described in W0O38/10614, each IMS! is
assigned another, differing MSISDN, calls with the first MSISDN for the subscriber

must be diverted by means of an extravagant mechanism, in a so-called UBICOM

turntable. Subscriber-specific data, for example call diversions, additional

numbers, etc., are, moreover, quite conventionally assigned to the IMSI and are
thus available only in the home mobile radio network (HPLMN) or in visited mobile

radio networks (VPLMN-WR, WR=with roaming) having a roaming agreement with
the HPLMN.

Hence an object of the invention is to offer a method and a system

which avoid these drawbacks.

Summary of the Invention
In particular, this goal is achieved by the invention in that, in the

method according to the invention, which enables a subscriber of a home mobile
radio network (Home Public Land Mobile Network, HPLMN) to connect to a visited
mobile radio network (Visited Public Land Mobile Network, VPLMN) without a

roaming agreement with the home mobile radio network (HPLMN), in that the
subscriber receives an identification module having a first mobile subscriber
identification (International Mobile Subscriber ldentity, IMSI|) from the number
range of his home mobile radio network (HPLMN) and having a second mobile

subscriber identification (IMSI) from the number range of a partner network
(Partner Public Land Mobile Network, PPLMN), which partner network
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(PPLMN) possesses additional roaming agreements, a common call number
(Mobile Subscriber Integrated Services Digital Network, MSISDN) is allocated
to the two said mobile subscriber identifications (IMSI). The allocation of a
common call number (MSISDN) to the different mobile subscriber identifications
(IMSI) has the particular advantage that a subscriber can be reached via this
one call number (MSISDN) even if he logs on with different mobile subscriber
identifications (IMSI) to his home mobile radio network (HPLMN) and to a
visited mobile radio network (VPLMN), respectively. The assignment of two (or
more) mobile subscriber identifications (IMSI) to a subscriber, one from the
number range of the home mobile radio network (HPLMN) and one from the
number range of a partner network (PPLMN) has, moreover, the advantage
that the subscriber does not depend merely upon the roaming agreements of
the operator of the partner network (PPLMN), but that he can additionally profit
also by roaming agreements of his home network operator possibly concluded
later. As has already been mentioned at the beginning, the invention relates to
mobile networks according to the GSM standard; but it may also be utilized in
other mobile networks, for instance in UMTS mobile networks (UMTS =
Universal Mobile Telephone System), or in particular also for roaming between
different GSM and/or non-GSM networks.

In a preferred modification, the identification module activates
the second mobile subscriber identification (IMSI) from the humber range of a
partner network (PPLMN) when it cannot log on to a network with the first
mobile subscriber identification (IMSI) from the number range of its home
mobile radio network (HPLMN). The activation of an alternate mobile
subscriber identification (IMSI]) may be initiated in various modifications, which
may be implemented as common, situation-dependent modifications or as
separate modifications, automatically or by the subscriber, for instance by
means of the input means of his terminal.

In various modifications, the first mobile subscriber
identification (IMSI)--from the number range of the home mobile radio network
(HPLMN)--is (sub-modification a1) filed in the home file (Home Location
Register, HLR) of this home mobile radio network, and the second mobile
subscriber identification (IMSI)--from the number range of the partner network

—— e . -
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(PPLMN)--is converted from the first mobile subscriber identification (IMSI), or
(sub-modification a2) the first and the second mobile subscriber identification
(IMSI) are both filed in the home file (HLR) of the home mobile radio network
(HPLMN) and linked to a single call number (MSISDN). Preferably, only one
mobile subscriber identification (IMSI) is active at any one time.

Preferably, separate bilis are prepared for the respective
subscriber for at least certain ones of the at least two mobile subscriber
identifications (IMSI) linked to the same call number (MSISDN), whereas a
common bill is prepared for the respective subscriber for at least certain others
of the at least two mobile subscriber identifications (IMSI) linked to the same
call number (MSISDN). This situation-specific billing has the advantage that it
is very flexible and that according to the application, and not just in connection
with “indirect roaming,” separate bills may be prepared for a subscriber for
different purposes of use, the mobile subscriber identification (IMSI)
corresponding to the purpose and the billing being active in each particular
instance, for instance different mobile subscriber identifications (IMSI) for

official use and personal use.

The goal of the invention is especially also achieved in that an
identification module according to the invention, which is intended for use in a
mobile apparatus and makes possible the storage of at least two mobile
subscriber identifications (IMSI), contains at least one first mobile subscriber
identification (IMSI) from the number range of a home mobile radio network
(HPLMN) and a second mobile subscriber identification (IMSI) from the number
range of a partner network (PPLMN), the two mobile subscriber identifications
(IMSI) being linked to a common call number (MSISDN).

The goal of the invention is especially also achieved in that a
programmable device according to the invention having a home file (HLR) in
which for every subscriber of a home mobile radio network (HPLMN) contains
[sic] at least one mobile subscriber identification (IMSI) and at least one
appurtenant call number MSISDN), this home file (HLR) containing for at least
certain subscribers a first mobile subscriber identification (IMSI) from the
number range of their home mobile radio network (HPLMN), a second mobile
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subscriber identification (IMSI) from the number range of a partner network
(PPLMN), and a call number (MSISDN) assigned to these two mobile subscriber
identifications (IMSI) jointly. Preferably in this programmable device, a flag

Indicates for each subscriber which of the mobile subscriber identifications (IMSI)

IS active at the moment.

In accordance with one aspect of the present invention, there is
provided telecommunication method which enables a subscriber of a home
mobile radio network to connect to a visited mobile radio network without a
roaming agreement with the home mobile radio network in that a subscriber is
assigned a first mobile subscriber identification from the number range of his
home mobile radio network and a second mobile subscriber identification from the
number range of a partner network, the partner network having additional roaming
agreements, the method comprising: filing said first mobile subscriber
identification in the home file of the home mobile radio network; computing said
second mobile subscriber identification from the first mobile subscriber
identification contained in a first signaling message transmitted from the home
mobile radio network to the partner network and replacing in said first signaling
message the first mobile subscriber identification with the computed second
mobile subscriber identification, and computing said first mobile subscriber
identification from the second mobile subscriber identification contained in a
second signaling message transmitted from the partner network to the home
mobile radio network and replacing in said second signaling message the second
moblle subscriber identification with the computed first mobile subscriber
identification, said second mobile subscriber identification having the same format
as the first mobile subscriber identification; and allocating a common call number

to the two said mobile subscriber identifications.

Brief Description of the Drawings

An embodiment of the present invention is described below by
means of an example. The example of the embodiment is illustrated by the

following enclosed figures:
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Figure 1 shows an overall functional diagram which represents

diagrammatically the signaling relationships upon check-in according to the
modification a1), in which modification one mobile subscriber identification (IMSI)

linked to a call number (MSISDN) is registered in the home file (HLR).

Figure 2 shows an overall functional diagram which represents

diagrammatically the signaling relationships upon check-in according to the
modification a2), in which modification two mobile subscriber identifications (IMSI)

linked to a common call number (MSISDN) are registered in the home file (HLR).

Figure 3 shows an overall functional diagram which represents

diagrammatically the signaling relationships at the time of a terminating

connection according to the modification a1), in which modification one mobile
subscriber identification (IMSI) linked to a call number (MSISDN) is registered in
the home file (HLR).

Figure 4 shows an overall functional diagram which represents

diagrammatically the signaling relationships at the time of a terminating

connection according to the modification a2), in which modification two mobile
subscriber identifications (IMSI) linked to a common call number (MSISDN), are

registered in the home file (HLR).

Detailed Description of Preferred Embodiments

According to the present invention, a licensed home mobile network

operator (hereafter called lic-operator) sets up and operates in his
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licensed home mobile radio network territory HPLMN (see Figures 1 to 4) one
or more Mobile Switching Centre/Home Location Register (MSC/HLR) and a
home mobile radio network, for instance a mobile radio network based upon the
GSM, UMTS, or other mobile network standard, according to his economic
considerations (possibly only in the centers of urban concentration).

The lic-operator of the home mobile radio network area
HPLMN makes possible for his customers (subscribers) the operation of mobile
terminals 1 in visited mobile radio networks VPLMN, VPLMN'’ outside their own
network through the indirect roaming function. For this purpose, a partner
operator of a partner network PPLMN makes his roaming relationships

available to the lic-operator.

In international roaming, the mobile subscriber identification
according to GSM specifications is based on the IMSI humber (IMSI =
International Mobile Subscriber ldentity = mobile subscriber identification). The
partner operator therefore makes available to the lic-operator an IMSI number
range from the partner operator number range. The following two modifications

shall first be described:
Modification a):

An identification module, for example a SIM card (Subscriber
Identity Module), which is removably connected to a mobile terminal 1, contains
two IMSI numbers, the first IMSI number IMSI1 from the number range of the
lic-operator, the second IMSI| number IMSI2 from the number range of the
partner operator. A common call number MSISDN (MSISDN number, Mobile
Subscriber Integrated Services Digital Network number) is assigned to both
IMSI| numbers IMSI1, IMSIZ2. All subscriber-specific data, as for instance call
diversions, additional numbers for fax and data transmission, etc., are allocated
to the call number MSISDN and are thus always available, independently of the
particular IMSI number IMSI1, IMSI2 being used in the network.

The advantage of this preferred modification a) consists in the
fact that IMSI numbers IMSI1 of the lic-operator network HPLMN are assigned
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to the subscribers. A lic-operator can thereby build up his own roaming partner

relationships. In addition, upon a possible later cancellation of the indirect
roaming, the SIM cards need not be exchanged.

Modification b):

5 The SIM card contains only one IMSI number IMSI2. It comes
from the IMSI number range of the partner operator. A call number MSISDN

from the number range of the lic-operator is assigned to this IMSI number
IMSI2.

The advantage of this modification b) consists in the fact that it
10 is a simpler solution as regards SIM card, mobile radio terminal 1, and network.
Above all as to the possibilities of the further development of the lic-operator,
however, modification b) has great drawbacks, especially because parallel to
“the indirect roaming, the setting-up of direct roaming relationships is not
possible. In addition, the SIM cards must be exchanged upon cancellation of

15 the indirect roaming. This modification b) is therefore not described in detail
below.

The mobile subscribers of the home mobile radio network
territory HPLMN are preferably registered in one or more home files HLR

(Home Location Register) of the lic-operator, who thereby also takes over the
20 customer administration.

For the preferred modification a), the following sub-
modifications are described for handling the two IMSI humbers IMSI1, IMSI2:

Sub-modification a1), (see Figure 1):

In the home file HLR of the lic-operator, only the IMSI number
25 IMSI1 of the lic-operator is registered. The appurtenant IMSI number IMSI2 of
the partner operator of the partner network PPLMN differs from the IMS!
number IMSI1 of the lic-operator only in the Mobile Country Code (MCC), in the
Mobile Network Code (MNC), and if need be, in two (h,h,) or additional further
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digits of the Mobile Subscriber Identity Number (MSIN), as shown in the
following example:

Example: IMS] Numbér Format
—
MCC MNC MSIN
IMS| Number from number range 999 07 26 24680135‘
of the lic-operator, IMSI1 : A
(h,h, = 26)

IMS| Number from number range of 228 | 01

the partner operator, IMSI2 : ‘

In the SS7-MAP messages (SS7 = signaling system No. 7, MAP =
Mobile Application Part) which are transmitted between the partner operator
and the lic-operator, the IMS]I number IMSI1, IMSI2 is in each case converted in
block 3 (see Figure 1 and Figure 3, respectively) (IMSI2 from the partner
operator into IMSI1 from the lic-operator and vice versa). Block 3 is for
instance a programmed software module which is installed and executed for
instance in the same computer as the home file HLR of the lic-operator or in
any other desired network element suitable therefor. The signaling traffic
between the partner network PPLMN and the home mobile radio network
HPLMN, and between the partner network PPLMN and the roaming partner
network VPLMN, respectively, is diagrammatically represented in Figure 1 by
the broken-line double arrow.

37 24680135
(hih, = 37)

According to the GSM standard, a SIM card is authenticated
upon check-in in the network for reasons of security. The authentication relates
to the IMSI number. Because only the lic-operator IMSI number IMSI1 is
registered in the home file HLR in sub-modification a1), only a single
authenticity (Ki key) exists for the two IMSI| numbers IMSI1, IMSI2. Therefore,

) S o PP o A 11 oo Sl : = B e e e
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the SIM card in the mobile apparatus 1 must likewise be programmed with a
single authenticity (Ki key) for both IMSI| humbers IMSI1, IMSI2.

Sub-modification a2), (see Figure 2):

In the home file HLR of the lic-operator, both IMSI humbers
IMSI1, IMSI2 are registered and linked to a common call number MSISDN.
Only one of the two IMSI numbers IMSI1, IMSI2 is active at any one time
(which is supposed to be suggested in Figure 2 and in Figure 4, respectively,
by the broken-line block around IMSI2), depending on which network the
customer last checked in on. The home file HLR contains for instance a list of
mobile subscriber identifications (IMS| numbers) which comprises in addition for
each mobile subscriber identification (IMSI number) IMSI1, IMSI2 an active flag
which can be set in such a way that only one mobile subscriber identification
IMSI11, IMSI2 is considered to be active simultaneously at any one time. For
the specialist, there are various methods of marking a mobile subscriber
identification IMSI1, IMSI2 as active In the respective list in the home file HLR,
for instance this can be undertaken during the location update which is carried
out according to the GSM standard when a subscriber concerned checks in
with his mobile terminal 1 in a Visitor Location Register MSC/VLR. However,
both IMSI| nhumbers IMSI1, IMSI2 also have individual authenticities (Ki keys),
whereby sub-modification a2) differs from sub-modification a1) on the SIM card

side as well.

At this time, it shall moreover be pointed out that sub-
modification a2) may likewise be utilized for other applications, for instance for
two SIM cards having a common call number MSISDN or for two IMS| numbers
IMSI11, IMSI2 on a single SIM card for distinguishing between different
application purposes, such as personal and business calls, for instance. For
example, according to the application, a separate bill may be issued for the
charging of outgoing calls (originating calls) by a clearing center, not shown, for
each, or at least for certain mobile subscriber identification IMSI1, IMSI2 linked
to the same call number MSISDN, or a common bill be issued for all, or at least
for certain mobile subscriber identification IMSI1, IMSI2 linked to the same call

number MSISDN. For this purpose, the clearing center correspondingly



10

15

20

25

30

CA 02293384 1999-12-07

10

assigns several billing addresses to all, or at least to certain mobile subscriber
identification IMSI1, IMSI2, or assighs a common billing address to the call
number MSISDN, or at least to certain mobile subscriber identifications IMSI1,
IMSI2, respectively. For the calculation of the costs, the respective Call Data
Records may, for instance, be used as usual.

In all above-specified modifications a1), a2), and b), the home
file HLR, as already mentioned, is preferably situated in the network of the lic-

operator.

According to GSM specifications, the address of the home file
HLR, that is, the HLR address, for the sending of SS7 messages to the home
file HLR Is derived among other things from the IMS| number (hnumber format
CCITT E.212 is converted into CCITT E.214). Because the messages arriving
in the partner network PPLMN from the visited networks VPLMN, VPLMN’
contain the address of the partner network PPLMN, either the message
addresses, that is, the Global Title in the SS7 Signalling Connection Control
Part (SCCP) must be converted, or the messages must be forwarded without
SCCP routing in the public network, for instance over leased lines or via the
Internet, to the home mobile radio network territory HPLMN of the lic-operator.
In messages sent from the home file HLR to the visited Visitor Location
Register (VLR) MSC/VLR, an HLR address from the number range of the
partner network PPLMN must be contained as sender in order to ensure the

return of messages. The transiation of the SS7 SCCP global title (Global Title)

Is carried out, as illustrated in Figures 1 to 4, in block 2, block 2 being, for
instance, a programmed software module which for example is installed and
executed in the same computer as the home file (Home Location Register) of
the partner network PPLMN or as the Mobile Switching Centre/Visitor Location
Register MSC/VLR of the partner network PPLMN or in any other desired
network element suitable therefor.

Because SS7 messages for the check-in are routed from the
visited networks VPLMN, VPLMN' via partner network PPLMN to the home file
HLR of the lic-operator (Location Update), the partner operator has the
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possibility of checking the IMSI number ranges used by the lic-operator for the
indirect roaming.

In modification a) (with sub-modifications a1) and a2)), which
work with two IMSI numbers IMSI1, IMSI2, the check-in (Location Update)
takes place in dependence on the whereabouts.

As long as the mobile subscriber concerned stays in the area
covered by the lic-operator, that is, in the home mobile radio network area or in
a visited network PPLMN having a direct roaming agreement with the operator
of the home mobile radio network HPLMN, the mobile apparatus 1
automatically checks into this network with the IMS| number IMSI1 from the
number range of the lic-operator, as is illustrated in Figures 1 and 2 by the
arrows 10 and 11, respectively. This procedure corresponds to the
standardized GSM procedures.

If the mobile subscriber of the lic-operator leaves his own
coverage area HPLMN, the subscriber can check automatically or manually into
a visited network VPLMN of an operator who has a roaming agreement with the
partner operator, as is lllustrated in Figures 1 and 2 by the arrow 20. According
to the desired convenience for the subscriber, for example according to
whether the IMSI change is carried out manually or automatically, special
functions may be implemented therefor on the SIM card or if necessary also in
the mobile apparatus 1. Preferably, the IMSI change takes place by means of
a programmed software function, without for instance the SIM card having to be
removed from the mobile apparatus 1 or manipulated. The programmed
software function preferably runs in the SIM card. However, a programmed
software function in the infrastructure of the network may also be preferred. In
this latter case, the first or the second IMSI number IMSI1, IMSI2 is activated
from the infrastructure of the network by means of special messages which are
transmitted to the mobile radio terminal 1 concerned, for instance by means of
SMS (SMS = Short Message Services) or USSD messages (USSD =
Unstructured Supplementary Services Data).
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Incoming calls are routed into the network of the lic-operator on
the basis of the call number MSISDN which is situated in the number range of
the lic-operator. Because the address of the Visitor Location Register (VLR)
MSC/VLR in which the subscriber has checked in is registered in the home file
HLR of the lic-operator, the sequence of functions (requesting the roaming
number and setting up the connection with the roaming number) takes place
fundamentally according to GSM specifications. In Figures 3 and 4, the
signaling relationships for a connection terminating in a mobile radio terminal 1,
that is, for a call arriving at a mobile radio terminal 1, is shown diagrammatically
in each case for sub-modification a1) and for sub-modification a2), respectively.
As an example, the incoming call is illustrated in Figures 3 and 4 by the arrow
4, which reaches the home mobile radio network HPLMN via a Gateway Mobile
Switching Centre GMSC. In Figures 3 and 4, the broken-line double arrows
llustrate diagrammatically the signaling for the inquiry for a roaming number
(Roaming Number Request), while the solid-line arrows show in a simplified
manner the connection setup with the roaming number obtained since,
according to the circumstances, routing over other networks may also be
connected therewith. In the SS7 MAP messages which are sent to the
respective Visitor Location Register MSC/VLR for requesting the roaming
number, however, an HLR address from the number range of the partner
operator must appear as sender, and the IMS]I nhumber of the partner operator
must be contained in the MAP message. The Figures 3 and 4 illustrate in
addition how, through the above-described check-in according to Figures 1 and
2, the subscriber concerned is entered with his mobile radio terminal 1 in the
partner network PPLMN with the IMSI number IMSI1 from the number range of
the lic-operator, and/or in the visited networks VPLMN, VPLMN’ with the IMSI
number IMSI2 from the number range of the partner operator in the respective
Visitor Location Register MSC/VLR.

Some roaming partners ask for a fee for terminating
connections as well. The settlements take place via roaming data clearing and
finance clearing of the partner operator in the same way as is described below
for outgoing connections.



3

10

15

20

25

CA 02293384 1999-12-07

13

Outgoing calls are treated like “roaming cases” of the partner
operator, i.€.,

- Call setup according to GSM specification.

- Settlement via roaming data and finance clearing of the
partner operator.

- The charging-back and the data clearing of these connections
to the lic-operator take place by means of a separate clearing through the

partner operator.

Terminating short messages (Short Messages) are delivered
according to GSM specifications on the basis of the address registered in the
home file HLR of the Visitor Location Register concerned, that is, the VLR
address and the IMSI| number. The SS7 message sent to the Visitor Location
Register MSC/VLR must contain as sender an IMS| humber IMSI2 from the
number range of the partner operator, and the IMSI| number IMSI2 of the
partner operator must be contained in the MAP message. Short messages
(Short Messages) produced are sent according to GSM specifications to the
short-message service center (Short Message Service Centre, SMSC) of the
lic-operator and/or to other SMSCs.

In countries or covered areas, respectively, in which the lic-
operator has direct roaming agreements with other mobile operators (home
mobile radio network area HPLMN or partner network PPLMN and/or visited
network with roaming agreement), roaming with the IMSI number IMSI1 from
the number range of the lic-operator functions according to GSM specifications.

In countries, or In areas, respectively, in which no visited
network VPLMN, VPLMN' has a direct roaming agreement with the home
network HPLMN, the subscriber can check into a roaming network VPLMN,
VPLMN’ of the partner automatically or manually with the partner-IMSI IMSI2.
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The settlement of these roaming connections takes place via
roaming data clearing and finance clearing of the partner operator with
corresponding charging-back to the lic-operator via data clearing.
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Legend of the Reference Characters

1 Mobile radio apparatus.
2 Translation of the SS7 SCCP global title (Global Title).

3 Conversion of the IMSI of the lic-operator (IMSI1) into the IMSI
5 of the partner operator (IMSI2) and vice versa.

4 Call with Mobile Subscriber Integrated Services Digital
Network number (MSISDN) from the number range of the lic-operator.

10 Check-in with IMSI of the lic-operator (IMSi1).

11 Check-in with IMSI of the lic-operator (IMSI1), (conventional
10 international roaming).

20 Check-in with IMSI of the partner operator (IMSI2).
GMSC Gateway Mobile Switching Centre.
HLR  Home file (Home Location Register).

HPLMN Home mobile radio network area of the lic-operator or lic-
15 operator network (Home Public Land Mobile Network).

IMSI1  International Mobile Subscriber ldentity Number from
number range of the lic-operator.

IMSI2 International Mobile Subscriber Identity Number from the
number range of the partner operator.

20 MSC/VVLR Mobile Switching Centre/Visitor Location Register.
MSISDN Mobile Subscriber Integrated Services Digital Network number of the
lic-operator.
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PPLMN Partner network (“indirect roaming” provider), (Partner
Public Land Mobile Network).

VPLMN Visited network of a roaming partner of the partner
operator (worldwide), (Visited Public Land Mobile Network). VPLMN’ Visited
5 network in the country of the lic-operator (Visited Public Land Mobile Network).




CA 02293384 2007-09-04

17

What is Claimed is:

1. Telecommunication method which enables a subscriber of a home mobile
radio network to connect to a visited mobile radio network without a roaming
agreement with the home mobile radio network in that a subscriber is assigned a
first mobile subscriber identification from the number range of his home mobile
radio network and a second mobile subscriber identification from the number
range of a partner network, the partner network having additional roaming
agreements, the method comprising:

filing said first mobile subscriber identification in the home file of the home
mobile radio network;

computing said second mobile subscriber identification from the first
mobile subscriber identification contained in a first signaling message transmitted
from the home mobile radio network to the partner network and replacing in said
first signaling message the first mobile subscriber identification with the computed
second mobile subscriber identification, and computing said first mobile
subscriber identification from the second mobile subscriber identification
contained In a second signaling message transmitted from the parther network to
the home mobile radio network and replacing in said second signaling message
the second mobile subscriber identification with the computed first mobile
subscriber identification, said second mobile subscriber identification having the
same format as the first mobile subscriber identification; and

allocating a common call number to the two said mobile subscriber

identifications.

2. The telecommunication method according to claim 1, wherein at least

certain ones of said first and second mobile subscriber identifications linked to a

common call number are stored on a common identification module.

3. The telecommunication method according to claim 2, wherein said

identification module activates the second mobile subscriber identification when it

cannot log on to a network with the first said mobile subscriber identification.
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4. The telecommunication method according to claim 2, wherein said at least

certain ones of said first and second mobile subscriber identification can be

activated by the subscriber with input means of a terminal.

d. The telecommunication method according to claim 2, wherein common
identification module is programmed with a single authenticity key for the two said
mobile subscriber identifications, which authenticity key is used for authentication

of the identification module upon checking into a mobile radio network.

6. The telecommunication method according to claim 1, wherein for at least
certain ones of said first and second mobile subscriber identifications linked to a

common call number separate bills are issued to the subscriber concerned.

/. The telecommunication method according to claim 1, wherein for at least
certain ones of said first and second mobile subscriber identifications linked to a

common call number a common bill is issued to the subscriber concerned.

8. The telecommunication method according to claim 1, wherein said mobile
radio networks are GSM networks.

9. The telecommunication method according to claim 1, wherein, in signalling
traffic between the partner network and the home mobile radio network, said first
mobile subscriber identification is computed into said second mobile subscriber
Identification, or respectively said second mobile subscriber identification is
computed into said first mobile subscriber identification, when the subscriber is
checked into a visited mobile radio network with the second mobile subscriber
iIdentification, which visited mobile radio network has a roaming agreement with

the partner network.

10.  The telecommunication method according to claim 1, wherein during
computation of said second mobile subscriber identification from the first mobile

subscriber identification, at least a mobile country code and a mobile network
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code of the first mobile subscriber identification are replaced with values from the

number range of the partner network.

11.  The telecommunication method according to claim 1, wherein said first
mobile subscriber identification comprises a first mobile subscriber identity
number, said second mobile subscriber identification comprises a second mobile
subscriber identity number and said second mobile subscriber identity number is

computed from said first mobile subscriber identity number.

12.  An identification module for use in a mobile apparatus (1) comprising at
least a first and second mobile subscriber identification, the first mobile subscriber
identification (IMSI11) selected from the number range of a home mobile radio
network (HPLMN) and the second mobile subscriber identification (IMSI12)
selected from the number range of a partner network (PPLMN), both mobile

subscriber identifications (IMSI1, IMSI2) being linked to a common call number
(MSISDN).

13. A computer readable memory having recorded thereon statements and
Instructions for execution by a computer to carry out the method of any one of

claims 1 to 11.

14. A computer program product, comprising:

a memory having computer readable code embodied therein, for execution
by a CPU, said code comprising a home file (HLR) which contains for each
subscriber of a home mobile radio network (HPLMN) at least one mobile
subscriber identification (IMSI1, IMSI2) and at least one appurtenant call number

(MSISDN), characterized in that
said home file (HLR) contains for at least certain subscribers:

(a) first mobile subscriber identification (IMSI1) means selected from the
number range of their home mobile radio network (HPLMN):;

(b) second mobile subscriber identification (IMSI12) means selected from

the number range of a partner network (PPLMN): and
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(c) call number (MSISDN) means allocated to the first and second mobile
subscriber identification means (IMSI1, IMS12) jointly.

15. The computer program product according to claim 14 wherein a flag
indicates for each subscriber which of the two said mobile subscriber
identifications (IMS11, IMSI12) is active at the moment.

16. A memory for storing data for access by an application program being
executed on a data processing system, comprising:

a data structure stored in said memory, said data structure including
Information resident in a database used by said application program and
inciuding:

a home file (HLR) which contains for each subscriber of a home mobile
radio network (HPLMN) at least one mobile subscriber identification (IMSI1,
IMSI2) and at least one appurtenant call number (MSISDN), said home file (HLR)
containing for at least certain subscribers:

(a) a first mobile subscriber identification (IMS11) from the number range

of their home mobile radio network (HPLMN),

(b) a second mobile subscriber identification (IMSI2) from the number

range of a partner network (PPLMN), and

(c) a call number (MSISDN) allocated to these two mobile subscriber

identifications (IMSI1, IMS12) jointly.
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