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METHOD OF DETERMINING A RELATIVE DISTRIBUTION OF INBOUND ROAMING MOBILE SUBSCRIB
ERS BETWEEN PLURAL MOBILE NETWORKS, AND CORRESPONDING ANALYSER AND TELECOMMUNICA
TIONS SYSTEM

Field of the Invention

The present invention relates to methods for determining a relative distribution
of inbound roaming mobile subscribers between a plurality of mobile networks. The
5  present invention also relates to analysers for determining a relative distribution of
inbound roaming mobile subscribers between a plurality of mobile networks, and
telecommunications systems including such analysers.
Background of the Invention
Mobile radio networks such as, for example, the Global System for Mobiles

10 (GSM) and the Universal Mobile Telecommunications System (UMTS) provide a
facility for mobile user equipment to communicate within a coverage area provided by
the mobile radio network. The radio coverage is provided by base stations which
include radio transmitting and receiving equipment for communicating using radio
signals. Bach of the base stations provides a radio coverage area within which radio

" 15 communications with the user equipment is possible. An efficiency of the radio
coverage provided by the base stations may be one factor in determining an amount of
revenue that a network operator can generate from a mobile radio network.

A mobile radio network to which a user has subscribed is referred to as the
subscriber’s home mobile radio network. When the subscriber moves to another

20 country, where no radio communication is available using its home network, the
subscriber’s mobile user equipment can attach to a second mobile radio network. The
subscriber has therefore roamed to the second mobile radio network and can
communicate via the second mobile radio network referred to as a visited mobile radio
network.

25 If there is more than mobile network available to the mobile subscriber’s user
equipment within the same geographical area, then the user equipment may become
attached to a any of the available networks. As such, if the radio coverage of the
second mobile network is deficient in some way then a mobile subscriber may become
attached to a third mobile network, which is in competition with the operator of the

30 second mobile radio network. The operator of the second network may therefore lose
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an opportunity to generate revenue from that mobile subscriber and any further
communications made via the competitor’s mobile network.

As will be appreciated therefore identifying a relative measure of performance
of a mobile network to capture mobile subscribers which roam to a coverage area
provided by that mobile network is valuable to the operator of the mobile network.

US 6,324,399 discloses a method of controlling subscriber registrations in a
mobile communication system where subscriber data concerning mobile subscribers
which have roamed to a visited mobile access network is temporarily stored in a visitor
location register. The visitor location register is arranged to count a number of
subscribers within each of a plurality of sub groups of subscribers and to reject further
subscriber registrations after the number of registrations has reached a predetermined
quota.

US/2003/0064722 discloses a mobile access network which includes a control
centre operable in combination with a plurality of data gathering modes which each
gather data from different wireless communications networks to generate marketing

information for each wireless communications network.
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Summary of the Invention

According to the present inventions there is provided a method of determining
a relative distribution of inbound roaming mobile subscribers between a plurality of
mobile networks. The method comprises detecting signalling data sent from or
received by a message service centre of a home mobile network of sending mobile
subscribers for delivering message data-grams from the sending mobile subscribers to
receiving mobile subscribers. The signalling data provides an international mobile
subscriber identity number and an identifier indicative of a mobile network with which
the receiving mobile subscribers are currently affiliated. The method includes
determining from the international mobile subscriber identify number whether each of
the receiving mobile subscribers is an inbound roaming mobile subscriber visiting the
mobile network with which the receiving mobile subscriber is currently affiliated. If
the receiving mobile subscriber is an inbound roaming mobile subscriber, the method
includes determining from the identifier indicative of the network, whether the mobile
network with which the inbound roaming mobile subscriber is currently affiliated is
one of the plurality of mobile networks with respect to which the relative distribution
of inbound roaming mobile subscribers is being determined. If the mobile network
with which the inbound roaming mobile subscriber is currently affiliated is one of the
plurality of networks, the method includes counting the inbound roaming mobile
subscriber as being affiliated with the identified one of the plurality of networks to
determine the relative distribution of the inbound roaming subscribers.

Operators of mobile networks can take various measures to improve a
likelihood of capturing roaming mobile subscribers with respect to other mobile
networks with which the roaming subscribers could become attached. As will be
known to those acquainted with mobile radio systems, a roaming mobile subscriber’s
user equipment may select one of a plurality of possible visited mobile networks, when
the mobile subscriber has roamed to an area in which the mobile subscriber’s home
network does not provide any radio coverage. This may be for example if the mobile
subscriber has travelled from a county where its home network is located to a different
country. The various measures, which the network operator may take, include
improving radio coverage or adapting signalling messaging to the effect that the user

equipment prefers to affiliate with the operator’s mobile network as opposed to
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another mobile network. As such, it would be valuable to provide the network
operator with an indication of a relative amount of roaming mobile subscribers, which
have roamed to the operator’s mobile network with respect to other mobile networks,
which may be available to the roaming mobile subscribers.

Embodiments of the present invention can provide a facility for determining a
relative distribution of inbound roaming mobile subscribers between a plurality of
mobile radio networks. To this end, embodiments of the invention detect signalling
data communicated when a data-gram message is sent from a sending mobile
subscriber to a receiving mobile subscriber. The message data-gram for the GSM
system for example is a Short Message Service (SMS) text message. The signalling
data includes an international mobile subscriber identity number communicated to or
from a message service centre in order for the messaging service centre to be provided
with information for delivering the message data-gram. The method arranges for the
signalling data to be analysed to determine whether or not the receiving mobile
subscriber is an inbound roaming mobile subscriber, which has become affiliated with
one of the mobile networks. If so, then the inbound roaming mobile subscriber is
counted with respect to the identified mobile network, so that for a plurality of inbound
roaming mobile subscribers a relative distribution between networks may be
established.

The term inbound roaming mobile subscriber is used to imply a mobile
subscriber which has roamed to a location which is outside a coverage area provided
by its home mobile network. Accordingly, the mobile subscriber attaches to one of a
plurality of possible mobile networks as a visited network.

In some embodiments the count of the number of inbound roaming mobile
subscribers may be corrected to remove false positive indications. For example, if the
SMS message originated from one of the mobile networks under analysis then this is
not included in the count. This may occur, for example, when a mobile network sends
a welcome message to an inbound roaming subscriber, which it has already captured.
A further example concerns eliminating counts associated with sending signalling data

repeatedly for delivering the same message data-gram where the mobile subscriber is

currently in-active.
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Various aspects and features of the present invention are defined in the
appended claims and include an analyser a telecommunications system and a computer

program.
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Brief Description of the Drawings

Embodiments of the present invention will now be described by way of
example only with reference to the accompanying drawings where like parts are
provided with corresponding reference numerals and in which:

Figure 1 is a schematic block diagram illustrating a telecommunications system
which includes a first home mobile network and a second visited mobile network;

Figure 2 is a schematic block diagram illustrating a simplified representation of
signalling messages exchanged between network elements to deliver an SMS message
data-gram to an inbound roaming mobile subscriber;

Figure 3 is a schematic block diagram illustrating a collection of mobile
networks in which a relative distribution of inbound roaming mobile subscribers is
being determined for three of these networks;

Figure 4 is a graphical representation illustrating a distribution of inbound
roaming mobile subscribers between three example mobile networks for inbound
roaming mobile subscribers from any other mobile network operator;

Figure 5 is a graphical representation illustrating a distribution of inbound
roaming mobile subscribers where the subscribers are from the same competing
operator; and

Figure 6 provides a flow diagram illustrating the operation of the analyser to
determine the relative distribution of inbound roaming mobile subscribers between a

group of mobile networks.
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Description of Example Embodiments
Delivering Message Data-Grams

In order to provide a better explanation and appreciation of example
embodiments of the present invention described below a telecommunications system
will be described with reference to the Global System for Mobiles (GSM) standard
architecture, and in particular the operation of the GSM system when delivering a
message data-gram. As mentioned above a message data-gram in the GSM standard is
referred to as a Short Message Service (SMS) message to an inbound roaming mobile
subscriber.

Figure 1 provides an example telecommunications system in which a roaming
mobile subscriber’s user equipment R-UE roams from a first Public Land Mobile
Network (PLMN) PLMNI1 to a second mobile network PLMN2. For this example, the
first mobile network PLMNT1 is the home network of the roaming user equipment R-
UE and the second mobile network PLMN 2 is a visited mobile network. The roaming
mobile subscriber is therefore an inbound roaming mobile subscriber with respect to
the second mobile network PLMN2. As shown in Figure 1 base stations 2 of the first
and second mobile networks PLMNI1, PLMN2 provide a facility for radio
communications with the mobile user equipment R-UE in accordance for example
with the GSM standard.

Although Figure 1 provides an example of a telecommunications system
according to the GSM standard, it will be appreciated that embodiments of the present
invention find application with other types of mobile networks such as for example
2.5G and 3G operating in accordance with the Universal Mobile Telecommunications
System (UMTS).

As shown in Figure 1 the first mobile network PLMN1 according to the present
example is the home network of the roaming mobile user equipment R-UE. The first
mobile network comprises a plurality of base stations 2 which serve to provide a radio
access interface for providing radio communications to mobile user equipment within
a coverage area provided by the first mobile network PLMN1. The first mobile
network PLMNT1 also includes a Visited Mobile Switching Centre (VMSC) 4 which
includes a Visited Location Register 6, and a Short Message Service Centre (SMSC) 7.
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As will be explained shortly, the VMSC/VLR 4, 6 and the SMSC 7 are concerned with
delivering SMS messages to inbound roaming mobile user equipment. A Gateway
Mobile Switching Centre (GMSC) 8 forms a gateway network element for incoming
and outgoing communications including both voice calls and SMS messages. A Home
Location Register (HLR) 10 stores user profile information and data relating to mobile
subscribers which have subscribed to the operator of the first network PLMNI]. Thus,
for example, the HLR 10 will includes user profile and context information for a
mobile subscriber which has subscribed to an operator of the first mobile network
PLMN1, which includes an indication of the location of the user equipment within the
first mobile network PLMNI1 or another network if the subscriber has roamed to
another network.

According to the GSM system a subscriber may roam to a second mobile
network and enjoy a facility for mobile communications within a coverage area
provided by the second network. Thus, in Figure 2 as illustrated by an arrow 12 a
roaming mobile subscriber’s user equipment R-UE may roam to a location in which
radio communications can only be provided by a radio access interface provided by the
base stations 14 of the second mobile network PLMN2. As shown in Figure 1 the
second mobile network PLMN2 also includes a Visited Mobile Switching Centre
(VMSC) 16 including a Visited Location Register (VLR) 18 and a Gateway MSC 20
in correspondence with the elements which are present in the first mobile network
PLMNI. The second mobile network PLMN? also includes a Home Location Register
(HLR) 22 to store user profile data and information about mobile subscribers which
have subscribed to the operator of the second mobile network PLMN?2.

When the subscriber roams to another mobile radio network, the subscriber can
communicate via the other mobile radio network (referred to as a visited mobile radio
network) providing a roaming agreement exists with the operator of the visited mobile
radio network. Upon roaming to the visited mobile radio network a location up-date is
performed. According to the location up-date process, IMSI for the roaming user
equipment is stored in the VLR 18 of the visited mobile radio network PLMN?2 and
signalling is exchanged between the visited mobile network and a HLR 10 of the home
mobile radio network PLMN2. The signalling data identifies that the roaming user

equipment R-UE of the subscriber is now attached to the visited mobile radio network.



10

15

20

25

30

WO 2006/058586 PCT/EP2005/011546

Thus, when a call is placed to the roaming user equipment signalling data is exchanged
between the visited mobile network PLMN2 and the HLR 10 of the home mobile radio
network PLMNTI so that a call can be routed to the roaming user equipment on the
visited mobile radio network. More particularly relevant to the present technique is the
delivery of a short service message (SMS) to the roaming mobile user equipment
which will be described with reference to Figure 2.

In Figure 2 a simplified representation of the elements associated with delivery
of an SMS message to roaming mobile user equipment R-UE is presented. As
illustrated in Figure 1 each of the first and second mobile networks PLMN1, PLMN2
includes a Short Message Service Centre 7, 24 which controls the routing and delivery
of SMS messages to mobile user equipment. According to the GSM standard an SMS
message is always routed to the SMSC of the home mobile network of the mobile
subscriber which is sending the SMS message. As shown in Figure 2 a sending mobile
subscriber’s user equipment S-UE generates an SMS message which is sent via the
radio access network provided by the base stations 4 to the SMSC 26 of the second
mobile network PLMN2. Thus the sending mobile user equipment S_UE is a home
subscriber to the second mobile network PLMN2. As shown in Figure 1 the SMS
message is received by the SMSC 26 with a mobile subscriber international services
directory number (MSISDN) of the mobile subscriber to which the message is to be
sent along with the text of the message. The SMS message forms a message data-
gram to be sent to the receiving mobile user equipment R-UE.

In order to deliver the SMS message to the receiving mobile subscriber R-UE
the SMSC 24 must acquire the International Mobile Subscriber Identity (IMSI)
number and an identification of the VLR of the mobile network to which the roaming
mobile user equipment R-UE is currently affiliated. As represented in Figure 2 by a
message exchange M2 the SMSC sends a Mobile Application Part (MAP) message
referred to as a Send Routing Information for Short Message (SRI for SM) message
for the SMS message to the HLR of the home network of the roaming mobile user
equipment R-UE. For the present example the HLR is the HLR 10 of the first mobile
network PLMNI1. As indicated by the message exchange M2, the SRI for SM includes
the MSISDN to allow the HLR to identify the appropriate mobile subscriber. The
HLR 10 returns the IMSI of the roaming mobile user equipment R-UE together with
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an identifier of the VLR of the network with which the roaming mobile user
equipment R-UE is currently attached.

As illustrated by the message exchange M3, once the SMSC 26 has received
the IMSI and the identifier of the VLR of the visited network, the SMS is forwarded
using the message exchange M3 to the MSC and VLR 30 of the network with which
the roaming mobile user equipment R-UE is currently affiliated. According to the
message exchange M4 the SMS message is then delivered to the roaming mobile user
equipment R-UE. ‘

Explanation of Example Embodiments

Embodiments which utilise the present technique to identify a relative market
share between a plurality of mobile networks utilise the Signalling System 7 message
exchange according to the MAP in order to identify a relative share of inbound
roaming mobile user equipment between a plurality of networks. As illustrated in
Figure 1 it is conventional for a mobile network to include a Signalling Transfer Point
(STP) 40 which provides a concentration point for SS7 signalling communications
between a mobile radio network and other networks. Thus the STP 40 will be
provided with connection channels to the GMSC and the VMSC and the HLR of the
mobile network as illustrated by dashed lines. According to the present technique
signalling data is captured by a signalling capture device 42 utilising probes which
detect signalling data communicated to the STP 40. As illustrated by a large arrow 44,
an analyser 46 then analyses the captured signalling data in order to determine a
relative distribution of inbound roaming mobile subscribers between the plurality of
networks. However, as will be appreciated the various types of signalling data which
are exchanged between networks and the many SMS messages communicated will not
all relate to inbound roaming mobile user equipment and accordingly a first step is
required in order to identify that an SMS message is being routed to an inbound
roaming mobile user equipment.

Figure 3 provides an example illustration of a telecommunications system in
which roaming mobile user equipment many communicate via a plurality of networks.
For the present example the illustrated embodiment will determine a relative

distribution of inbound roamers between three mobile networks PLMN2, PLMN3,
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PLMN#4 although in order to complete the explanation a fourth mobile network is also
shown in Figure 3 which corresponds to the first mobile network PLMN1 shown in
Figure 1. Furthermore, the signalling data messages exchanged in Figure 2 are also
represented in Figure 3 and bear the same alphanumeric references M1, M2, M3.

As explained above, embodiments of the present invention provide a facility
for determining a relative distribution of inbound roaming mobile user equipment
between a plurality of networks in this case the second, third and fourth networks
PLMN?2, PLMN3, PLMN4 as shown in Figure 3. Accordingly, a relative performance
of the network in capturing mobile user equipment can be provided. Thus, in one
embodiment the three mobile networks PLMN2, PLMN3 and PLMN4 will provide
mobile radio coverage in the same geographical area for example within one country.
The first mobile network which will be for the present example a home mobile
network for a roaming mobile user equipment R-UE may be located in a different
geographical location and therefore will not form part of the relative performance
analysis.

In order to provide a relative distribution of inbound roaming mobile user
equipment between the plurality of networks shown in Figure 3 it is first necessary to
idehtify that the mobile subscriber’s user equipment to which an SMS message is to be
directed is in fact an inbound roaming mobile subscriber. To this end signalling data is
captured by the signalling capture device 42 and analysed by the analyser 46 to the
effect of identifying that an SMSC is attempting to send an SMS message to a roaming
mobile user equipment. Thus for the present example the second mobile network
PLMN2 which is one of the networks for which the relative distribution is being
determined provides the capture point for the signalling data concerned. Thus as
illustrated in Figure 2 a sending mobile user equipment S-UE communicates an SMS
message to the SMS Centre 24 of the second mobile network PLMN2. Signalling data
is then detected in response to an SRI for SM message forming the message exchange
M2 or the message exchange M3 which provides the IMSI and an identifier of the
mobile network which the receiving mobile user equipment R-UE is currently
attached. Therefore, to identify that a receiving mobile user equipment of an SMS

message is firstly an inbound roaming mobile user equipment and secondly is attached
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to one of the three mobile networks PLMN2, PLMN3, PLMN4 for which the relative
distribution is being analysed the following steps are required:-

e The IMSI of the receiving mobile user equipment is analysed with respect
to a range of possible values of IMSI which are assigned to each network
operator of a mobile network. Thus from the IMSI it is possible to
determine that the receiving mobile user equipment is not a subscriber of
one of the three networks PLMN2, PLMN3, PLMN4 being analysed. In
other words one of the three networks is not a home mobile network of the
receiving mobile user equipment.

o Using the identifier of the VLR of the mobile network to which the SMS
message is to be sent for receiption by the roaming mobile user equipment,
the mobile network with which the roaming inbound mobile subscriber is
attached is identified which can therefore be counted as an inbound
subscriber acquired by that network.

By counting the number of inbound roaming mobile subscribers captured by
each of the mobile networks a relative distribution of inbound roaming mobile
subscribers can be determined. An example of results illustrating a distribution of
market share throughout a year for three sample networks is illustrated in Figure 4. An
alternative representation provides a relative market share between three networks for
capturing inbound roaming mobile subscribers from the same rival operator. This is
illustrated in Figure 5.

Correction of Counted In-bound Roaming Mobile Subscribers

In order to improve the accuracy with which the relative distribution of
inbound roaming mobile subscribers is determined, some embodiments include a step
of filtering messages which are not pertinent to determining this relative distribution.
For example it is conventional for some networks to generate so called welcome SMS
messages when an inbound roaming mobile subscriber attaches to that network. These
messages are generated by an element within the mobile network concerned and
therefore correspond to subscribers, which have already been captured by the network
concerned. Accordingly, such messages are ignored. Furthermore, in message M2

illustrated above, if a mobile subscriber is currently inactive then the SMSC 26 will
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repetitively communicate the Send Routing Information for short message (SRI for
SM) message and obtain the IMSI and the identifier of the VLR of the network to
which the receiving subscriber is attached, until the SMS message is delivered.
Therefore, repetitive messages (transactions with same IMSI and VLR) are just taken
into account once. Alternatively only the message M3 may be used to identify the
inbound roaming mobile subscribers and the network with which they are attached.

The signalling capture device 42 maybe provided from a Process7 tool used
within the framework of roaming. A Process7 is the tool, marketed by STELEUS (ex
NMG Telecom), captures the messages of identified protocols such as GSM (MAP,
CAP) which are exchanged between the network operators. This tool allows counting
statistics to be generated, the decoding of the messages of protocols, and the
generation of alarms with respect to thresholds for particular parameters.

The limitations of the method are:

1) Need for a volume of sufficient SMS (100). This may require an
aggregation of the results of several days to give a significant result.

2) A time of establishment of the results (request + post processing) should be
relatively consequent. This is because it is necessary to capture the results within a
particular time because the result can evolve on a daily basis. However, a periodic
follow-up (weekly or semi-monthly) can be considered.

3) An agreement SMS-IO should be preferably in force (or, if not of agreement
SMS-IO, not of filtering of messages SRI for SM sent to the foreign HLR).

Summary of Operation

A flow diagram illustrating the operation of the data analyser 46 in determining
a relative distribution of inbound roaming mobile subscribers between a plurality of
networks is provided in Figure 6. The flow diagram provided in Figure 6 is
summarised as follows: |

S2: The analyser receives the captured Signal System 7 MAP messages and
identifies an IMSI and an identifier of a VLR of a mobile network to which an SMS
message is to be delivered to a receiving mobile subscriber.

S4: The IMSI value of the signalling message associated with the delivery of
an SMS ‘message to a receiving mobile subscriber is analysed with respect to a

possible range of values associated with each of the mobile networks for which the
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relative distribution of inbound roamers is being evaluated. From the analysis of the
range of the IMSI values the analyser determines whether the receiving mobile
subscriber is an inbound roaming mobile subscriber. The receiving mobile subscriber
will be an inbound roaming mobile subscriber if the IMSI value is outside a range
associated with each of the plurality of mobile networks.

S6: As a result of the analysis in the step S4 it is determined whether the IMSI
is for a receiving subscriber having a home network which is different to that of the
mobile networks being analysed. That is, is the receiving mobile subscriber an
inbound roaming mobile subscriber?

S8: If the receiving mobile subscriber is not an inbound roaming mobile
subscriber the signalling messages associated with the delivery of the current SMS
message are ignored and processing continues to step S2 for the next SMS message.

S10: If the SMS message is to be delivered to an inbound roaming mobile
subscriber then the identifier of the VLR of the network with which the inbound
roaming mobile subscriber is attached is used to identify the mobile network to which
the SMS message is to be routed. If the VLR identifier is for one of the mobile
networks for which the relative distribution is being determined then one is added to
the mobile network concerned.

Optionally before proceeding to step S12 step Sl4 and S16 may be performed.

S14: From the SMS message being delivered it is determined from, for
example, the mobile subscriber number of the sending user equipment whether the
SMS was generated by a network element within the mobile network in which the
SMSC is located. For example the SMS message maybe a welcome message. If it is
then the current SMS message is ignored and processing continues at step S2.
Otherwise processing proceeds to step S12.

S16: From the signalling messages M2 or M3 it is determined whether the
signalling messages are being repeated. Thus, if repetitive messages (with same IMSI
and VLR) occur then just one message is considered. Altematively, by reviewing
signalling message M3 only, then a problem of repeated messages does not occur
(easy to filter). If the message is not being repeated i.e. the subscriber is not inactive
then processing proceeds to step S12. Otherwise processing proceeds to step S18 and

the current SMS message is ignored and processing continues from step S2.
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Various aspects and features of the present invention are defined in the
appended claims. Various modifications may be made to the example embodiments
herein before described without departing from the scope of the present invention. For
example, although the GSM mobile network architecture has been described, other
mobile telecommunications system can be employed in which appropriate adaptation

of the system elements and signalling messages can be made.
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CLAIMS

1. A method of determining a relative distribution of inbound roaming mobile
subscribers between a plurality of mobile networks, the method comprising

detecting signalling data sent from or received by a message service centre ofa
home mobile network of sending mobile subscribers for delivering message data-
grams from the sending mobile subscribers to receiving mobile subscribers, the
signalling data providing an international mobile subscriber identity number and an
identifier indicative of a mobile network with which the receiving mobile subscribers
are currently affiliated,

determining from the international mobile subscriber identify number whether
each of the receiving mobile subscribers is an inbound roaming mobile subscriber
visiting a mobile network with which the receiving mobile subscriber is currently
affiliated, and

if the receiving mobile subscriber is an inbound roaming mobile subscriber,
determining from the identifier of the network, whether the mobile network with
which the inbound roaming mobile subscriber is currently affiliated is one of the
plurality of mobile networks with respect to which the relative distribution of inbound
roaming mobile subscribers is being determined, and

if the mobile network with which the inbound roaming mobile subscriber is
currently affiliated is one of the plurality of networks, counting the inbound roaming
mobile subscriber as being affiliated with the identified one of the plurality of

networks to determine the relative distribution of the inbound roaming subscribers.

2. A method as claimed in Claim 1, wherein the signalling data includes
first signalling data sent to the message switching centre from a home mobile network
of the receiving mobile subscriber in response to a send routing information for a
message data-gram sent from the message service centre to the home mobile network

to route the data-gram to the receiving mobile subscriber.

3. A method as claimed in Claim 2, comprising
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analysing the first signalling data to determine whether the first signalling data
includes a repetitive version of the signalling data which is sent more than once for the
same in bound mobile subscriber, and the counting comprises only counting the in

bound mobile subscriber once per international mobile subscriber identify number.

4, A method as claimed in Claim 1, wherein the signalling data includes
second signalling data sent from the message switching centre to the mobile network
with which the receiving mobile subscriber is currently affiliated, the second signalling
data including the international mobile subscriber number and an identifier of the

mobile network with which the receiving mobile subscriber is affiliated.

5. A method as claimed in any preceding Claim, comprising

determining from a predetermined range of number values of international
subscriber identity numbers associated with each operator of mobile networks that a
home network of the receiving mobile subscriber is not one of the plurality of

networks with respect to which the relative distribution is being determined.

6. A method as claimed in any preceding Claim, wherein the determining
from the international mobile subscriber identify number whether each of the receiving
mobile subscribers is an inbound roaming mobile subscriber, comprises ‘

determining from a predetermined range of values of international subscriber
identity numbers associated with each operator of mobile networks .that a home
network of the receiving mobile subscriber is not one of the plurality of networks with

respect to which the relative distribution is being determined.

7. A method as claimed in any preceding Claim, wherein at least one of
the home mobile network of the receiving mobile subscriber and the home network of
the sending mobile subscriber is one of the plurality of mobile networks with respect
to which the relative distribution of inbound roaming mobile subscribers is being

determined.
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8. An analyser for determining a relative distribution of inbound roaming.
mobile subscribers between a plurality of mobile networks, the apparatus comprising

a detector (42) operable to detect signalling data sent from or received by a
message service centre (7) of a home mobile network (PLMN1)of sending mobile
subscribers for delivering message data-grams from the sending mobile subscribers to
receiving mobile subscribers, the signalling data providing an international mobile
subscriber identity number and an identifier indicative of a mobile network with which
the receiving mobile subscribers are currently affiliated,

an analysing processor (46) operable to determine from the international
mobile subscriber identify number whether each of the receiving mobile subscribers is
an inbound roaming mobile subscriber visiting a mobile network with which the
receiving mobile subscriber is currently affiliated, and

if the receiving mobile subscriber is an inbound roaming mobile subscriber, to
determine from the identifier of the network, whether the mobile network (PLMN2)
with which the inbound roaming mobile subscriber is currently affiliated is one of the
plurality of mobile networks with respect to which the relative distribution of inbound
roaming mobile subscribers is being determined, and

if the mobile network (PLMN2) with which the inbound roaming mobile
subscriber is currently affiliated is one of the plurality of networks, to count the
inbound roaming mobile subscriber as being affiliated with the identified one of the
plurality of networks to determine the relative distribution of the inbound roaming

subscribers.

9. An analyser as claimed in Claim 8, wherein the signalling data includes
first signalling data sent to the message switching centre from a home mobile network
of the receiving mobile subscriber in response to a send routing information message
for a message data-gram sent from the message service centre to the home mobile

network to route the data-gram to the receiving mobile subscriber.

10.  An analyser as claimed in Claim 9, wherein the analyser is operable
to analyse the first signalling data to determine whether the first signalling data

includes a repetitive version of the signalling data which is sent more than once for the
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same in bound mobile subscriber, and the counting comprises only counting the in

bound mobile subscriber once per international mobile subscriber identify number.

11.  An analyser as claimed in Claim 8, wherein the signalling data includes
second signalling data sent from the message switching centre to the mobile network
with which the receiving mobile subscriber is currently affiliated, the second signalling
data including the international mobile subscriber number and the identifier of the

mobile network with which the receiving mobile subscriber is affiliated.

12. An analyser as claimed in any Claims 8 to 11, wherein at least one of
the home mobile network (PLMN1) of the receiving mobile subscriber and the home
network (PLMN1) of the sending mobile subscriber is one of the plurality of mobile
networks with respect to which the relative distribution of inbound roaming mobile

subscribers is being determined.

13, An analyser as claimed in any Claims 8 to 12, wherein the analysing
processor (46) is operable to detect that the message data-gram was generated by a
network element within the home mobile network (PLMN1), and the counting
comprises not counting the receiving mobile subscriber to which the message data-

gram is sent.

14. An analyser as claimed in any Claims 8 to 13, wherein the analysing
processor (46) is operable to determine from a predetermined range of number values
of international subscriber identity numbers associated with each operator of mobile
networks that a home network (PLMN1) of the receiving mobile subscriber is not one
of the plurality of networks with respect to which the relative distribution is being

determined.

15. A telecommunications system comprising

a plurality of mobile networks (PLMN1, PLMN2), and

an analysing apparatus (46) as claimed in any of Claims 8 to 14, operable to
determine a relative distribution of inbound roaming mobile subscribers between the
plurality of mobile networks.



WO 2006/058586 PCT/EP2005/011546
20

16. A computer program providing computer executable instructions which
when loaded onto a computer causes the computer to perform the method according to

any of Claims 1 to 7.

17. A data carrier having a recording medium, the recording medium

having recorded thereon a computer program according to Claim 16.’

18. A signal representing the computer program according to Claim 16.
10
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