| PREFERRED NETWORK SELECTION FIELD AND BACKGROUND OF THE INVENTION The
present invention relates to selection of a preferred network for roaming 5 and, more particularly, but
not exclusively to a method or system for influencing a roaming mobile unit to make such a selection.
Mobile telephones are becoming more and more a |?art of life, and people expect their mobile
telephones to work where, i w g.ywhen they cross International borders. That is to say people
do not expect to ha\gﬁy}%\e@?@ﬁrﬁ% %ii]rqg%ephones every time they travel abroad. As a
result, a secondary mobile telephone infrastructure has developed, known as the roaming
infrastructure, to pr}gﬂ j ephones that log in for cellular connections in countries
which are not their OWR=Ar A & RUBEAN cellular networks providing 15
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countries which are not their own.
Any given region or country has a number of cellular networks providing

15 signals. A user subscribes to one of these networks and whenever he switches on his
telephone it logs into the network to which he has subscribed, otherwise referred to as
his home network. The mobile telephone simply ignores other, competing networks.
When mobile devices are outside of their home region, there is also likely to be a
range of competing networks. However this time there is no default choice for

20 logging on since none of these networks are the user’s home network. Nevertheless
there may be good reason for selecting one network over another. One network
might simply offer a better tariff than the others, or may offer greater reliability, or the
home network may want to concentrate all of its roamers in a single network in order
to obtain a volume discount, or a particular network in the foreign country may

25 simply belong to the same group as the user’s home network.

Generally mobile telephones have preprogrammed settings, which are often
stored in an on-board programmable unit. In GSM telephones such settings may be
stored in the subscriber identification module or SIM card. It is possible to
preprogram the unit to carry a preference order for selecting networks in the given

30 region. Thus a mobile telephone whose home network is in France may have been
provided with a preference list giving the order for selection of networks in the UK.
When in the UK, the mobile telephone attempts first of all to log in to the network at

the top of the list, then the second and so on until it succeeds.



30 region. Thus a mobile telephone whose home network is in France may have been provic_ied with a
preference list giving the order for selection of networks in the UK. When in the UK, the mobile
telephone attempts first of all to log in to the network at the top of the list, then the second and so on
until it succeeds. 2 There are two major disadvantages with the preprogramme? list. Firzt of ?II the
capacity available op) board the SIM is Jimited. Thus it is possible to provide, preference data for a
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are established fadtonmdaddition grefetendesscan helizsedeoorhaddnd efdssess seaalied
more competitive, mobile network operators join larger business groups either as
subsidiaries or as members of an alliance organization.

15 Striving to maximize group or alliance revenue as well as recognizing the
roaming segment as an increasingly significant revenue generator, group members
want their outbound roamers to register with other group member networks in the
countries they visit. These networks are designated by operators as their Preferred
Networks.

20 Yet non-group network operators may also have reasons to designate some
networks as preferred networks in countries where their subscribers roam. Among
these reasons are different roaming agreements, potential coverage and traffic volume.
New roaming agreements, new tariff schemes and changing preferences are
established facts. In addition, preferences can be based on the kind of user, so—called

25 community-based preferences. Thus for example prepaid users may have different
preferences than GPRS users. The 3G arena may in fact present different preferences
per service, thus for example the preferred roaming network for voice services may be
different than the one for data services. For example the best network for voice may
be selected based on the tariff offered, whereas the best network for data services may

30 be selected on the basis of technical reliability and bandwidth.

For these reasons network operators would like to have the ability to direct the
handsets of their outbound roamers to preferred networks whenever they roam in

foreign countries. Such directing tools must be flexible enough to allow network



25 community-based preferences. Thus for example prepaid users may have different preferences
than GPRS users. The 3G arena may in fact present different preferences per service, thus for
example the preferred roaming network for voice services may be different than th(=T one for data .
services. For example the best network for voice may be selected based on the tariff offered, whereas
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Furthermore, there are networks that do not use SIM cards at all, such as

15 CDMA-based networks, but still want to control roaming distribution. In addition,
the mstall base of existing SIM cards includes devices of various generations with
different capabilities, so the problem is not only the lack of functionality of the SIM
as such, but the lack of a generic solution, which can cover 100% percent of the
devices on a given network, is applicable to all networks and is effective and provides

20 the desired features in an effective manner.

As aresult of the above, network operators seck a home-nerwork-based,
handset independent remote control of the network selection process that is carried
out by the roaming handset. That is to say, the solution is to be independent of the
SIM and handset themselves.

25 It is anticipated that operators may also want a complementary home-network
control on handset operation of the network selection process. Finally, operators wish
to have the flexibility to apply different activation policies for the preferred network
function based on different parameters such as the visited country/network, different
times and different subscriber segments.

30 There 1s thus a widely recognized need for, and it would be highly
advantageous to have, a roaming network selection preference system devoid of the

above limitations.



20 the desired features in an effective manner. As a result of the above, network operators seek a
home-network-based, handset independent remote control of the network selection process that is
carried out by the roaming handset. That is to say, the solution is to be independent of the SIM and
handset themselves. 25 It is anticipated that operators may also want a complementary home-network
control on handset operation of the network selection process. Finally, operators wish to have the
flexibility to apply diffefdAlVBdivAidAtpblididsitoENE Phéferred network function based on different
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There is thus a widely recognized need for, and it would be highly advantageous to have, a roaming
network selectiohlyerdrgnasiiedsteinaveirrbpriy rmpavedimibtionsia BUNNRYEORTHE

INVENTION Ong, aspeatohineRieseuhinis ion-REaviges atamata e faranasititifor yinfluencing

visited network selection by roaming mobile units, the preference unit ‘comprising: a detection unit for
detection of roaming aEfkAByAY nibpTEIL ARBIALFTRRERHIGT BseigmnToiipieabsmigieter assigning

different prefergpasafRrmation yrdst difflgrentcQnditions. Preferably, said conditions comprise time,
such that different network selection preferences are sent out based on different times. Preferably, a

time used to set said prefEiehbesidseatifnassompstmiig e cuah gt HifkspabRetesik conditions
comprise one of grafile,settings and ahiliies ehas-dadivignalreaming handset. Alternatively or

additionally, said conditions are based on a segment of users to which a current handset belongs,
such that said preferedcelffbmaomsIssshircert atd st eacermsiosek Banamgoaming

location.

Preferably, said conditions comprise one of profile settings and abilities of an
individual roaming handset.

Alternatively or additionally, said conditions are based on a segment of users
to which a current handset belongs, such that said preference information is applied
differently to different segments.

Another aspect of the present invention provides a remote preference unit for
influencing visited network selection by roaming mobile units, the preference unit
comprising: a detection unit for detection of roaming activity by mobile units a
database indicative of preferred networks for selection by roaming units, and an
output unit, associated with said detection unit and said database to output
indications to influence network selection by said detected roaming mobile units,
further comprising logic for assigning different preference information under
different conditions wherein said conditions comprise the proportions of roaming
users currently connected to different available networks in a given roaming region.

A further aspect of the present invention provides a remote preference unit
for influencing visited network selection by roaming mobile units, the preference
unit comprising: a detection unit for detection of roaming activity by mobile units a
database indicative of preferred networks for selection by roaming units, and an
output unit, associated with said detection unit and said database to output
indications to influence network selection by said detected roaming mobile units,
wherein said output indication comprises a failure to reply to a roaming request in a

given time, thereby inducing a time-out to said request.



Another aspect of the present invention provides a remote preference unit for influencing visited
network selection by roaming mobile units, the preference unit comprising: a detection unit for
detection of roaming activity by mobile units a database indicative of preferred networks for selection
by roaming units, and an output unit, associated with said detection unit and said database to output
indications to influence network selection by said det&cted roaming mobile units, further comprising

logic for assigning @Hﬁ@@ﬁﬁ@éﬁﬁ%ﬂ?&gﬁlﬁsﬁmfwﬂgﬁ%giﬂ‘é‘&ﬁﬂ&&?&ﬂﬂ%@[ﬂ@@” said conditions

comprise the proportions of roaming users currently connected to different available networks in a
given roamingfFesiiaeiurs. filrpecinybed: of doepradaatdieiatidtioprossigad aseidnoadieefeitence unit for
influencing visited nerork seleciion DY IoaMINGLMOALS AU IS AR s UMD SgRIprising: 2
detection unit for detection of roaming activity by mobile units a database indicative of preferred
networks forssgladtiparpy ¥aming units, and an output unit, associated with said detection unit and
said database to outpyt.dngisations i flHeReeMshwoskasiRctonRvRald Setprirdiioaming mobile
units, wherein said output indication comprises a failure to reply to a roaming request in a given time,
thereby induiplels Bl Yesalserebirs bt danasiibdiment the apparatus comprises a
connection to a SINycau iragtiupiiee HraHaRiich e sowplpadaRld 1R iodatsyversion to said
mobile units. Preferably, said connection is operable to download said up to date version using binary
SMS. Prefer&lfiy8igid-€8Hhection is further operable to download an applet to said mobile unit to
govern use of said Wp i, date Vel ieme RrelerrhlvsRIcanRBIRhcoNRING d Blng SRy (Ges fystomized for a

current roaming region. Another aspect of the presentinvention provides a remote preference unit for
influencing v@ﬂé@lﬁ@l&\iﬁﬁﬂ%@éﬂ@ﬁﬁtﬁ?]@&ﬁﬂﬁg’ reBilacuRieSi henyfefbedretetamge edithprising: a
detection unifarAeiecton-RLIRAMING BFHUBE Y IPRIE WS @i vity by mobile units a

database indicative of preferred networks for selection by roaming units, and an

output unit, associated with said detection unit and said database to output
indications to influence network selection by said detected roaming mobile units,
wherein said indications comprise an up-to-date version of at least a part of said
database for downloading to said detected mobile units, said mobile units thereby
being enabled to consult said up to date version for network selection, and further
comprising a connection to a SIM card infrastructure, through which to download
satd up to date version to said mobile units, wherein said connection is further
operable to download an applet to said mobile unit to govern use of said up to date
version said applet containing dialing services customized for a current roaming
region.

Another aspect of the present invention provides a remote preference unit for
influencing visited network selection by roaming mobile units, the preference unit
comprising: a detection unit for detection of roaming activity by mobile units a database
indicative of preferred networks for selection by roaming units, and an output unit,
associated with said detection unit and said database to output indications to influence
network selection by said detected roaming mobile units, wherein said indications
comprise an up-to-date version of at least a part of said database for downloading to said
detected mobile units, said mobile units thereby being enabled to consult said up to date
version for network selection, and wherein said output unit further comprises an
association with said detection unit for rejecting a roaming request from a respective
non-preferred roaming network, in association with said download of said up to date

version.



database indicative of preferred networks for selection by roaming units, and an output unit,
associated with said detection unit and said database to output indications to influence network
selection by said detected roaming mobile units, wherein said indications comprise an up-to-date
version of at least a part of said database for downloading to said detected mobile units, said mobile
units thereby being enabled to consult said up to date ygrsion for network selection, and further
comprising a connection to a SIM card infrastructure, through which to download said up to date

version to said mobBURFSRER R AhSRECSHBLEIPR ARG 8pRrRBr R SNANEd an applet to said
mobile unit to.giRMIRIsecohSaifdicinGalPaNersignaaid appiel canianadialing serices customized

for a current roaming region, Another aspect of the present invention provides a remote preference

unit for influlsHERRGVISEEASTERIS R SEILEABRADPFESRgsHIBS hinari et D eI comprising:

a detection unfbinfatleteation-of RRMUBE: Aty iy HYiRaohileAnisma databane Jnejealive of preferred
networks for selection by roaming_units, and an output unit, associated with said detection unit and

said databas®TEGHPLPTHUFEREHE I RFHOR SO HEIHE o stidrF iyl sarirabiertet rhlihg mobile

units, whereihgaidinsieaionsCORMHSEIRA Pt HIRY R $O0sel 2 IRaske:-parpdsaid database for
downloading to sajd detected mobile units, said maobile units thereby bein% enabled to consult said up
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with said detegiies titfasrejacioneng reamnowrguest koma fespeetiveononmislarsegroaming
network, in association with said dO\Q/nIoad of said up to date version, 5a Another aspect of the

present inveRHSR SPERGSEE Hobiks ATFSANIN OEBMBAGAG AL LaRTEEIRIROLEAHSI path for passing

control data for indivigeiabmepde delappeaeoRnesions: e @ssopilol Frthidaipassing binary data
for updating contrql . information at a%gﬁgiarg‘%\ ble card at an individ%al mgbijle unit, and an operable

connection BETNBERH X5if CUHGELaABS BAIBEIA Carrior igdisitud faphale

telephony connections, a card control path for passing binary data for updating control
information at a programmable card at an individual mobile unit, and an operable
connection between said connection control route and said card control route to enable
data obtained from said connection control route to be used to activate an update
operation via said card control route, wherein said data obtained from said connection
control route is an indication of a given mobile unit roaming in a given roaming
environment.

Another aspect of the present invention provides mobile infrastructure
comprising: a connection control path for passing controt data for individual mobile
telephony connections, a card control path for passing binary data for updating control
information at a programmable card at an individual mobile unit, and an operable
connection between said connection control route and said card control route to enable
data obtained from said connection control route to be used to activate an update
operation via said card control route, further comprising an output unit for sending a
roaming reject signal to a non-preferred network through which a roaming mobile
telephony connection is being attempted.

Another aspect of the present invention provides mobile infrastructure
comprising: a connection control path for passing control data for individual mobile
telephony connections, a card control path for passing binary data for updating control
information at a programmable card at an individual mobile unit, and an operable
connection between said connection control route and said card control route to enable

data obtained from said connection control route to be used to activate an update



data obtained from said connection control route to be used to activate an update operation via said
card control route, wherein said connection control route is a roaming control route for controlling
roaming telephony connections being one member of the group comprising an SS7-based control
route and a MAP-based control route. Another aspect of the present invention provides mobile
infrastructure comprising: a connection. control pathJor passing control data for individual mobile
telephony coppegtiansi.Asarthreotatpattuler RAssingRiBANAA 3 aMAdating fantRk dafogmation at
a programmable card at an individual mobile unit, and an operable connection between said
connection defA¥HE fute arpsals areddsiwerkdutewy eriacpats oihnsetnedierelid connection
control routecg%;%glg;@ activate ahJypdate operation via said card control route, wherein said data
obtained from said connection control route is an indication of a given mobile unit roaming in a given
roaming environmeYtORgotRIch§H e BraralIrESEHOIMDENtEes Frevdaamnebiier knfetesfigsture
comprising: &,A0PAGREGRAANIRE AL RGSRIICARtoldlataitas indidauah seabils delephony
connections, a card control path for passing binary data for updating control information at a
programmalsieeseH g BritiaRABgAEHE Gk kaxing amopaitond asiadstsivsetkic®s said connection
control route ang3aid:HardiseniebinvisAnisp bR Aa1R QRN eR ian saidcenaretgigontrol route to

be used to activate an update operatfion via said card control route, further comprising an output unit
for sending &'FBBARMBIIETBEMBRRISIME SOt HLBASTRIF SRR APEHE B Biskirnliem Ernaraam Mo bile
telephony CopRREHAR i5:b8ING AUSARIESH ABRIRSSASPRALARLEG PISRRILINYRRLGR.PY Qyidesmobile

infrastructure comprising: a connection control path for passing control data for individual mobile
telephony coiFdeRPS e dpt BN PRt Al methines B atdespdadmé €ontrol information at

a programmaplgsantal andncividushmabile s apR-ARLRRIRRIS GANRREUARRAGIRPASRIC
connection control route and said card control route to enable data obtained from said connection
control route“iyigé %WW&%@E@%E@&%@@ via a non-preferred network then controlling

said connection control signaling to refuse a roaming request to said non-preferred

network, thereby to cause said mobile unit to find another network within said
environment to reattempt a roaming request.
Preferably, said up-to-date information comprises updating one of a group of

SIM card network location features comprising a preferred network (PLMSEL) file, a



operation via said card control route, further comprising a preference unit for rejecting a request to
use a non-preferred network by preventing reply signaling and thereby causing said request to time
out. Another aspect of the present invention provides a roaming network selection influencing method
for influencing mobile units regarding network selection when connecting in a roaming environment
having a plurality of available networks, the method €omprising: probing roaming connection control
signaling betwes¢ resaidhmobildidkl €RRbNEUNit dnel mobikChédwenk! imfrabiddetunetieodbtain an indication
that a given GiffLigINatt@mpting a roaming connection from a given roaming environment, checking a
database giving a preference order amongst available networks in said given roaming environment,
and if said roaming control signaling indicates that said mobile telephone unit is making a current
roaming request via a non-preferred network then controlling said connection control signaling to
refuse a roaming request to said non-preferred network, thereby to cause said mobile unit to find
another network within said environment to reattempt a roaming request. Preferably, said up-to-date
information comprises updating one of a group of SIM card network location features comprising a
preferred network (PLMSEL) file, a 6 most recently used field (RPLMN field) of an LOCI file and a
forbidden network (FPLMN) file. 7 Unless otherwise defined, all technical and scientific terms used
herein have the same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. The materials, methods, and examples provided herein are illustrative only and not
intended to be limiting. Implementation of the method and system of the present invention involves
performing or completing certain selected tasks or steps manually, automatically, or a combination
thereof. Moreover, according to actual instrumentation and equipment 8



of preferred embodiments of the method and system of the present invention, several selected steps
could be implemented. by hardware or by software on any operating system of any firmware or a
combination thereof For example, as hardware, selected steps of the invention could be implemented
as a chip or a circuit. As software, 5 selected steps of the invention could be implemented as a
plurality of software, i stru&tions Q%L:Qﬁﬁgéeaﬁﬂe&g}/ 399 &E%Eiﬁ(s:i[:e%gsnxss%i ae%l:e %%ratgng system.
In any case, selecte eé%eopéleaytlﬁe method and sysfem of the invention could be described as being
performed byiraciataprgcessansucty asdsompitingsplaffordinfoy ekétutithg artpluvelih dfiinstructions.
10 BRIEF DESCRIPTION OI,:TEH&&%R;a WING%%éIéhe inveg}kon?ais Qgge&gddl?eég{}lbﬁd, by way of example
only, with re erence to° ﬁ%%iccfmpang/lnsg rawmg’s%i?ﬁ spgm i€ reference now fo the drawings in
detail, it is sthessatythatlthenpaxicutand shwre deibygvay of example and for purposes of 15
illustrative discussipp,gf;the pielered emaadiments,Ridheopiasentavenion8AM etk are presented

in the cause of providing what is believed to be the most useful and readily understood description of
the principleReaiaPEaaE FRmBPIEReEsTHIINE 66 (RskS 7 BB T e o aRRTScA I 238 to show
structural defails,ofihs, MREHN dR-BIRre Aetalilan is-neqessemn A bindrnegmahupderstanding of
the 20 invention, the description taken with the drawings making apparent to those skilled in the art
how the several forms of the invention may be embodied in practice. In the drawings: FIG. 1 is a
simplified diagram showing a network preference unit in relation to a home network and a roaming
environment in accordance with a preferred 25 embodiment of the present invention; FIG. 2 is a
simplified diagram showing the unit of Fig. 1 modified for achieving selection of a preferred network by
forcing a new log-in operation by the roaming unit; FIG. 3 is a simplified diagram showing the unit of
Fig. 1 modified for



30 influencing selection of the preferred. network by sending a preference list of available networks to
the roaming unit; 9 FIG. 4 is a simplified diagram showing the unit of Fig. 1 modified. for both sending
a preference list to the roaming unit and then forcing a new log in operation in accordance with the
list; FIG. 5 is a flow chart showing the preferred operation of the embodiments of 5 Figs3 and 4; FIG.

6 is a flow chart showing the preferred gperation of% e embodiments of Fig. 2; FIG. 7 is a more
detailed iIIus?(;ii1 Sheof %%%%% SRTHHY %ﬁé?ﬁ’?hg @Eﬁgﬁﬁﬁ Osig)ﬁé?fﬁéﬁg%ﬁ’%&@rbéﬁw&h the various

nodes of thesirirdstructredtidibg aigsneceddulraaming locatipnvadats procassafile. 8 is a
simplified flogv %hart ' Iustr?t_ingva‘gre;ferred procedu;; for p#oviding preferred network lists differentially
] R 4G Frs g iR piviic iBhPLhat Iiidtatmglostederred

to users beIOr%lng {o Aferdh

procedure fortgpplyiti ihsansiens doudtifferanpraetwndd.accdiding ia sunrenhytiizatian levels of the
network§; quélo is a furtpﬁr illustration of@:g S) stt?m infraETtructure, In particular showing a

provisioning 196 Fig: T & & ST SN Hatr 3R TP SUSRSHA PIHE R BOSHAtDf FIG. 2 in which
a MAP aborisignatiimusethioepeeveritpgisiagioryisianenynaiered neiskyd0nk|G, 12 is a signal
Showing a SENAT iy NbSIRGLIES TR 41 MEB At GAiaA PRGOTA SRR
configurationfdrsettingfupadsignakeiaysoedule agpast, 26mhaingtwerisnl&: taehaws a second
configuration fRr. ARG -8 aigna relay module as
10
BRIEF DESCRIPTION OF THE DRAWINGS
The invention is herein described, by way of example only, with reference to
the accompanying drawings. With specific reference now to the drawings in detail, it
is stressed that the particulars shown are by way of example and for purposes of
15 illustrative discussion of the preferred embodiments of the present invention only, and
are presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show structural details of the
invention in more detail than is necessary for a fundamental understanding of the
20 invention, the description taken with the drawings making apparent to those skilled in
the art how the several forms of the invention may be embodied in practice.
In the drawings:
FIG. 1 is a simplified diagram showing a network preference unit in relation to
a home network and a roaming environment in accordance with a preferred
25 embodiment of the present invention;
FIG. 2 is a simplified diagram showing the unit of Fig. 1 modified for
achieving selection of a preferred network by forcing a new log-in operation by the
roaming unit;
FIG. 3 is a simplified diagram showing the unit of Fig. 1 modified for
30 influencing selection of the preferred network by sending a preference list of available

networks to the roaniing unit;



part of a network; FIG. 16 is a simplified system diagram illustrating an implementation of the SIM

- update embodiment of FIG. 3; 30 FIG. 17 is a simplified diagram illustrating system infrastructure for a
preferred implementation of the integrated embodiment of FIG. 4; and FIG. 18 is a simplified flow chart
showing use of the three embodiments of FIGS. 2 to 4 side by side for comparison. 10

DESCRIPTION OF THE PREFERRE MBODIMI%NTS The present embodiments comprise a
system in which rodiing i aasé%gr’%‘? f%ﬁ{énéﬁb%fﬂ?ﬁéh? i%‘“égqggﬂéd}iﬁ’%ﬁg%f%mment by a
signaling relayndingnothet-embodintentdayhapriaheaanehin i embadispentByrgesiving

information from hoawe netWﬁJrk ahout users registering via roaming. Monitoring may be of the
signaling coMhatHSH A thE Hbthe Hétwork over which control signals are exchanged with the roaming

network, for exampla®IARs arthGShprelesohsignaling.Relayisaanay imoleymnenitalingthe same

signals but then ctivgellé_/ modifying the signal flow 10 control. The region., typically the country, in

which roami bgiss t4REn place, or roaming environment, may have two or more available networks that

the given roamer CRIGIrs practiee: chpReGbivinEhBSysiRm-aipinsR isireRmprisicanQster of
preference fgr the available networks and sends a corresponding output to influence the roaming

mobile unit's ¢hdTce of network. 15 In a first preferred embodiment, hereinafter the rejection

embodiment, the cEIQUYiB a kioek dbregigtintiontriacHandRelidinenha4asisatiand eiRsiiag signal.
More particulagr'(l%ihree péeferr d versions of this embodiment are provided, each using a different type
of reject. (1) BNABLHT é%?glg%ﬂ%er% OB 9 APAB BGOSR i 2and (3) rejecting the

registration atiecapifsimply by igoatingtpéteguesksand not
FIG. 8 is a simplified flow chart illustrating a preferred procedure for
providing preferred network lists differentially to users belonging to different
segments;
F1G. 9 is a simplified flow chart illustrating a preferred procedure for applying
15 users to different networks according to current utilization levels of the networks:
FiG. 10 is a further illustration of the system infrastructure, in particular
showing a provisioning tool;
Fig. 11 is a signal flow diagram for a variation of the embodiment of FIG. 2 in
which a MAP abort signal is used to prevent registration via a non-preferred network;
20 FI1G. 12 is a signal flow diagram showing a successful location update
procedure;
FIG. 13 is a simplified diagram showing a signal relay module included within
an intelligent gateway;
FIG. 14 shows a first configuration for setting up a signal relay module as part
25 of a network;
FIG. 15 shows a second configuration for setting up a signal relay module as
part of a network;
FIG. 16 1s a simplified system diagram illustrating an implementation of the
SIM update embodiment of FIG. 3;
30 FIG. 17 is a simplified diagram illustrating system infrastructure for a
preferred implementation of the integrated embodiment of FIG. 4; and
FIG. 18 is a simplified flow chart showing use of the three embodiments of

FIGS. 2 to 4 side by side for comparison.



sending any response. In any case the roaming registration attempt is stopped if it is noted from the
~ database that this is not the preferred network. As a result the mobile unit is forced to 25 try
registration again, and this time may find a more favorable network. In an embodiment there is also a
method for locking out the current network following such a rejection, and this is preferably achieved
by adding the current network into a forbidden list stored on the SIM card. The process is repeated
until the unit logs in to the highest network on the list that is in fact available, roaming registration
therefrom 30 bein@XalfwWd@ IO <eE didtepitdiment) refeerm exgigbelow as the SIM update

embodiment, the oytput is a signal that includes the preference ljst for the current .environment. The
ignal ]

i q
signal is sent to the handsst and 1S ead to GPURES R RN THEPEPMEPB P AKEFFBd networks for
the country iravhich direibandset ssireanmringinowilbhecappreciatedsinatine uARULNaREHREt merely be
a list of preferred networks in itself, but may. optionally inclyde data for modifying other files on the:
SIM, ang pe?%?jr%%%mgg vt Pﬁﬁ?’:ﬁiz%’t%ﬁl %%gffsgh%éy&?gﬂéhy \Rﬁ‘fﬁfﬁlfl%&%@’%tﬁ}éh%%@ to re-initiate
the 5 networkeselectioniprosassuserpaicitanghesfiesihat. carobronadified sadheSIM are: (1) The
PLMNSEL file, which contains the preferred list of networks (2) the | QClI file, which contains the
RPLMN - th(é1 ggﬁ%%ecr%lglﬁ!tﬁ&l% \?v%% %et%%%ﬂrrl?e%efo‘gmﬁég“)ﬂ’émtﬂg SHER G yistered to,
and (3) the FRIMIN rdheiforbietdenkisbot netywbr ké Athicld sistuidoretideisaieriedrREQ(mbich can be

modited = o [0 OCL TN s REb R el alpping s il e v,

otherwise the re-selection proce
generalthe network Técorgechin thiedlD @diteusttheidefaidhsetestionswhateyrcany preference list may

say. The FPMig%a%be used #'f the home network 15 d%j%s:b;ot want a ecgic network to be selected

at all. Such A SitUaton 18 Gnealky S RS RO SRS Bwaki A B ing agreement with

it, but it is roamer can in practice connect to. The system obtains a list comprising an order of
preference for the available networks and sends a corresponding output to influence
the roaming mobile unit’s choice of network.
i5 In a first preferred embodiment, hereinafter the rejection embodiment, the
output is a kind of registration rejection including a registration rejection signal.
More particularly three preferred versions of this embodiment are provided, each
using a different type of reject.
(1) a MAP protocol rejection signal
20 (2) a MAP protocol abort signal, and
(3) rejecting the registration attempt simply by ignoring the request, and not
sending any response.
In any case the roaming registration attempt is stopped if it is noted from the
database that this is not the preferred network. As a result the mobile unit is forced to
25 ftry registration again, and this time may find a more favorable network, In an
embodiment there is also a method for locking out the current network following such
a rejection, and this is preferably achieved by adding the current network into a
forbidden list stored on the SIM card. The process is repeated until the unit logs in {o
the highest network on the list that is in fact available, roaming registration therefrom
30 being allowed.
In a second embodiment, referred to hereinbelow as the SIM update
embodiment, the output is a signal that includes the preference list for the current

environment. The signal is sent to the handset and is used to update the SIM with the



available as a temporary option. All of the above operations can be triggered, not just as a result of
the herein-mentioned Update Location signaling, but preferably at any point of time, that point being
something that can be determined by the home 20 network. Typically the preference list is

. downloaded, say using GPRS or binary SMS, to tq? SIM card in the case of GSM, or other program

orogram ety THASARETE AR (BISHVGHE LD R TR BT e b e

program setting II’RI’&S ructure an

problems of lipyited GepdeitylernthpuSivbdars arselimely 1Rbimgating aresRIvedIadhe first
embodiment;the referenceulist isI ret 'n_e(% at the, home network and in the second case updated lists
5 n%i Y &K Hg%a#‘?é% LTIRRAHR e O TR Hobid- i RedsBdRedetected

go T10na
are sent for SPECITIC roaming” env

entering the aspiddifici exlvirniomente Tduksogataxelating toorlysaiemall @ed:matageablgnumber of
networks are sfore in th? handset, tﬂs bein‘% a rBa_ erﬁ#iitable for the limited storage 30 and
CRBIES Rt o er St

processing abiliies AVTAISIR P & bFg reamiisdrpotisniifseture,
network preferencelseleetitirvagpalatils, anddindateisysiemraesesding (o theJrrasent invention 12

may be better understood 'Egllr ference to the drawings and accompanying description. Before

explaining at least g)e%é%%e% m@?‘it‘% ‘@ecﬁ{%’ﬁ]ﬁc} § @%}\,]Fﬁi‘é‘%‘zﬁg‘%ﬂgm that the invention

is not limitedviiith apbhcationtoothe: details ofSieonstdietionandthelarangement of the components
ion.or ll ted.in the drawings. The invention is capable of other

Z(:Jr'][gggihmlgrfthse(:f ltlj?ﬁégﬁlg MH g}ectja??: sé%?%rb it %‘i’%ﬁ‘?%ﬁﬁhlﬂ%ﬁ“%“g 19 WHRsdtood that the
phrasedogy(arrdetecmihel ogyd gregbeyed herein is for the purpose of description and. should not be
;eg_arded as limiting,. %OL%%I E%_&%eeifs%?%%fﬁ#) I‘:ﬁlgb 1\%1ch illugtrat_es a rg;mgttiztzg({%gerence unit 10
or influencing visited hetwork selectio HFioBIE TS PocmetsiRga
SIM, otherwise the re-selection process falls back to the currently registered network.
That is to say in general the network recorded in the LOCI file is the default selection
whatever any preference list may say. The FPLMN may be used if the home network
15 does not want a specific network to be selected at all. Such a situation is unlikely
since the home network has some kind of a roaming agreement with it, but it is
available as a temporary option. All of the above operations can be triggered, not just
as a result of the herein-mentioned Update Location signaling, but preferably at any
point of time, that point being something that can be determined by the home
20 network. Typically the preference list is downloaded, say using GPRS or binary SMS,
to the SIM card in the case of GSM, or other program settings card of the mobile unit.
In this embodiment an operative connection is provided between the program setting
infrastructure and the telephone connection infrastructure.
In either case the problems of limited capacity on the SIM card and timely
25 updating are solved. In the first embodiment the preference list is retained at the
home network and in the second case updated lists are sent for specific roaming
environments only once the particular mobile unit has been detected entering the
specific environment. Thus data relating to only a small and manageable number of
networks are stored in the handset, this being a manner suitabie for the limited storage
30 and processing abilities available.

The principles and operation of a roaming support infrastructure, network

preference selection apparatus and update system according to the present invention



first preferred embodiment of the present invention, which is a generalized embodiment. Th(_a _

- preference unit 10 comprises a probe part 14 which may be part of a signaling relay and \(vhlch picks

up passing signals to carry out detection of roaming 15 activity by mobile units such as unit 12 in a

. roaming environment 16 such as a foreign countryléo which EometzJ ngtw_ls)r:k 18 do_es not _extend. It-kl)(rsne
network 18 i the network aof which the roaming unit 12 is subscribed.. The roaming environmen

has a numb%lra %%r(h%\%% REtWOrKke Bf.}%.fgfﬁe %("fctﬂ g%%‘ﬁ%ﬁo@ﬂ%fﬁ%ﬁ?ﬁﬁfﬁe with roaming unit

12 and whicHasaipiivg.unit 12 could use. As none of the mobile 20 networks is a home environment

there is no intrinsic xeason why roaming unit 12 should select any one of the networks over any other
and it is likely to sir#ﬁ%rsee%gﬁ%mﬁlgt%ggﬁsgtoﬁn% ‘g‘ﬁbe?ﬁé’f R PTHEDD Sefsbt tnbi SR network for

the duration widitsstay fimthiat towntiyreis langiasttdahfitstpeleeteshnetederamains available. The

reference unit also includes a database 22 which lists the available 25 nefworks 20.1..20.n in an
: Forefoyas AR & S%N éjf%?é)@ﬁ%ef&s %eé@&lhﬁlﬁlé f"4l3ilable networks,

order of preferenclé?t%ﬁgt ISto say arror
network 20. tesetyook 20iRuetcaindte tendtrorimant Tie thetthie soacaingenit dhfinds itself.'The order of
§et b&gftbhe provider gf the horrgle network 18 and may be set according to
i

Fg(?:]erlﬁigf?ell?aréﬁﬁylc}% %%ﬁ?iﬁror 2y Othar CrTSrom THE S APCR Sy BE S uptstedt 4t $oPperiodic intervals
due to changesdrstonditivtisearintive liks. indaprafesiedy emb@&ﬂ%téhﬁﬂﬁiﬁb@@%ﬁnsbi:\idwvi\lllltge
explained in 3 S T O] BB e B o IGE 4R of orteria. The critera may malude such
items ad for examplefdithdesiredomed caaripgidistiblutidnst2:pensisiengr&d@hmemanagement (4)
Community-l}g;ﬁ%L e@gfh%svigﬁlgé%re ]:A%r (s:gléjcqggg %%/ ?gar%liq‘f)guégg{fezuiit\,\éhﬁ? a% gli:' inrréat% ge part of the
first preferred embodiment of the present invention, which is a generalized
embodiment. The preference unit 10 comprises a probe part 14 which may be part of
a signaling relay and which picks up passing signals to carry out detection of roaming
15 activity by mobile units such as unit 12 in a roaming environment 16 such as a foreign
country to which home network 18 does not extend. Home network 18 is the network
of which the roaming unit 12 is subscribed. The roaming environment 16 has a
number of mobile networks 20.1..20.n which are technologically compatible with
roaming unit 12 and which roaming unit 12 could use. As none of the mobile
20 networks is a home environment there is no intrinsic reason why roaming unit 12
should select any one of the networks over any other and it is likely to simply select a
network at random and then continue to select that same network for the duration of
its stay in that country as long as that first selected network remains available.
The preference unit also inctudes a database 22 which lists the available
25 wetworks 20.1..20.n in an order of preference, that is to say an order of preferénce for
selecting between available networks, network 20.1, network 20.2 etc in the
environment 16 that the roaming unit 12 finds itself. The order of preference is
typically set by the provider of the home network 18 and may be set according to
technical reliability or tariff or any other criterion. The database may be updated at
30 periodic intervals due to changes in conditions and the like. In a preferred

embodiment the database is combined with logic circuitry to automatically select the

preferred netwosk in reaction to real time changes. As will be explained in greater



relay, and is associated with the database 22. In use the probe detects roaming 10 activity being
reported to home network 18. Typically the roaming activity that is reported is made at an initial
attempt by roaming unit 12 to log on in environment 16. In order to accept a log in attempt as a

- roamer, a roaming network determines which is the roaming device's home network and passes on
details of the roaming device to the home network! The home network checks that the roaming user is
authorized f&ei%?r}%ﬂgﬂ%bbﬁé%g%@mﬂ%’e%is@&%%rm HoW & Hetiwarr g 8én a4 Bdedauthorization
to the roamifig aefmerk: to confirm the roaming connection. The probe 22 preferably detects the traffic
involved in such a log in procedure, and reports to preference unit 10. Preference unit 10 determines
which roaming netﬁﬁ@‘éﬁé‘ﬁ@eﬁ‘f@%@ﬂf@ﬁﬁﬁé}ﬂ&ﬁ&ing to log into and which roaming environment
that network belongg1@etRR:4ben consults database 22 to find out the preference order for available
networks in that enyironment and then outputs a signal which can be used to influence network
selection by roaming U 21474€5H58Y that the output signal can be sent as soon as roaming is
detected. Additionglly efmaterativelydhecsigral may he sent at a later time. For example unit 25 12
may remain in environment 16 for some time. Thus it is possible to retain the information that unit 12 is
roaming in environment 16 and either send a signal at a later time, or send an initial signal upon first

detection of roaminglansigéaimdpaalehsignale dulaierimesRelemnee:isowmadado Fig. 2, which is

a simplified di%%ram [llustrating a 30 first modification of the roaming preference unit 10 of Fig. 1. The

modification "&He&) HS el &vildb i aMpo dimdntrsidiradabealssesds maitBat are the same

as in Fig 1 aterigivebding sapedeierense mmaraisand sranptrefeuesio Agin axseRt as necessary
for understanding the preﬁgnt embodiment. In Fig. 2, the maobile unit 12 14 attempts to log on to

network 20. T RBKFOMB8E SLLthatisgsb gg‘i?é’@/%ﬁ% ¥9iid 248 isatib e theievrebéhtifies the
home netwoik asibeingnepyerkd & ardbenasa ARG FeaUash{am rekindheame network.
Roaming prel];etrlr?enrcoeaxlrjlrﬁiltglcgavice’s home network and passes on details of the roaming device t
g ce to
the home network. The home network checks that the roaming nser is authorized for
15 roaming use and indeed exists at the home network and sends back an authorization to
the roaming network to confirm the roaming connection. The probe 22 preferably
detects the traffic involved in such a log in procedure, and reports to preference unit
10. Preference unit 10 determines which roaming network device 12 is currently
attempting to log into and which roaming environment that network belongs to. It
20 then consults database 22 to find out the preference order for available networks in
that environment and then outputs a signal which can be used to influence network
selection by roaming unit 12.
It is noted that the output signal can be sent as soon as roaming is detected.
Additionally or alternatively the signal may be sent at a later time. For example unit
25 12 may remain in environment 16 for some time. Thus it is possible to retain the
information that unit 12 is roaming in environment 16 and either send a signal at a
later time, or send an initial signal upon first detection of roaming and later update
signals at later times.
Reference is now made to Fig. 2, which is a simplified diagram illustrating a
30 first modification of the roaming preference unit 10 of Fig. 1. The modification
shown ir_l Fig. 2 is the rejection embodiment referred to above. Parts that are the same
as in Fig. 1 are given the same reference numerals and are not referred to again except

as necessary for understanding the present embodiment. In Fig. 2, the mobile unit 12



eavesdrops on the roaming request signal via probe part 14, which in this case is a 5 part of relay that

constitutes probe 14 and output 24. The probe detects from passing update location request signals

that device 12 is trying to log on to network 20.1 in environment 16. Preference unit 10 then consults

_ database 22 and determines that network 20.2 is in fact preferred over network 20.1. The preference

unit therefore outputs a roaming rejecg ii nal to netivork 20.1 and device 12 fails to complete the 10
4

registration. BERRLS19 Q%R laghlft ™k dlobdescpistibe o 20anésviprdfeience unit 10
does not intesdaig.anth thesRamingiaauesdsaseanterh: |l is shpgsasweivetk 29 3 hen the rejection

is repeated and so on until the roamin%%device selects the §referred network. The algorithm is

explained in'GAYATR? BROUFFLERSN ek Rsdirmoneinade & Eine wifsrereanaltPnative modification
of the 15 prefeigaespyait aferigankihe-lMundate.embedimant refaried in aRovsRarts that are the

same as in previous figures are given the same reference numerals and are not referred to again

except as ndBEEA R ARt H AR TARe Prbdah camBbdimdie momgletakdiprefising unit 10 is
connected ta:pyge theaais{ LAY S R4 tarlkitserver: 26, i\é@?{h%?tké Ygh ARk &BAURdRlg SIM cards 28
ike.

with new programming settings, 20 small user clients and the gpically it is used to allow a service

provider to GPYFRIEAY Lopdertersaseifitiaserrslifdtaby e Tasd wetesminssdhatypically small

capacity deviegsofieoQ TSI toaldttypisalbnuresRingry. SMS jnessagesal (RRRzOr the like to
update the SIM. In the prior art the OTA SIM toolkit is provider initiated and does not interfere with the

standard uséPOPEPATSHENEEARISE MEkh A5tV o it divrbdeaice 13fais lermpsalateticof Fig. 3 it is

actively gontrefisartiotherpraterence tinitidRegantol is-as. follpwsnhnedsing Loamingesonnection is
detected The preference unit determines which network and which roaming environment is in

question and’EORSHES tiatabhdecs soTHie i At Harrorainanesesisatpanchatat available via OTA

SIM toolkit teisiddesareh2SroDmolHentnl ffecTibg relRyentRar B MNANSTEeJAamINgG hgworks in that
a country, but may optionally include networks of neighboring countries

specific environment, typically
so that if and’ ?,y‘?%%ﬂ}‘?éw SErSeas s BlRisim s FEpYRES iR ST Wl ad et covers the new
Reference is now made to Fig. 3, which is an alternative modification of the

15 preference unit of Fig. 1, the SIM update embodiment referred to above. Parts that
are the same as in previous figures are given the same reference numerals and are not
referred to again except as necessary for understanding the present embodiment. In
Fig. 3, the preference unit 10 is connected to over the air (OTA) SIM toolkit server
26, which is a server that can update SIM cards 28 with new programming settings,

20 small user clients and the like. Typically it is used to allow a service provider to
upgrade his subscriber base but its use is limited by the fact that SIMs are typically
small capacity devices. The OTA SIM toolkit typically uses binary SMS messages or
GPRS or the like to update the SIM. In the prior art the OTA SIM toolkit is provider
initiated and does not interfere with the standard user operations, such as making and

25 receiving calls. . In the embodiment of Fig. 3 it is actively controlled by the
preference unit 10. Control is as follows. An existing roaming connection is detected
The preference unit determines which network and which roaming environment is in
question and consults database 22. The relevant part of database 22 is then made
available via OTA SIM toolkit to SIM card 28 of mobile unit 12. The refevant part

30 contains the roaming networks in that specific environment, typically a country, but
may optionally include networks of neighboring countries so that if and when the
roamer crosses the border, the list previously downloaded still covers the new

country. For subsequent attempts at log on, the mobile unit 12 can then consult its



country. For subsequent attempts at log on, the mobile unit 12 can then consult its 15 own SIM card
to find out the order of preference for the local networks and try each in turn. As mentioned above, the
downloaded data may go beyond the list itself and may include modifying other files etc. In the

~ embodiment of Fig. 3, the preference unit thus acts as a bridge between telephony including data

services on the ogﬁg%angls ind the infrastructyre for updating SIM cards on the other hand, thereby
for the first timé& g FRAIHhRUIIBRIATHTY BF RFESlcrs BT Rclnwrh el niis apfliar éoehts involving

the given mahilesunitsAscdisensbesh thalgonnestinmda e $iM card-soareralis igdewnjoad the up to
date version of the refereng data sirgf@%{ipr examégle binag( SMS or GPRS. In the 10 embodiment of
f5d enlie P

Fig. 3, the mBBIEMIIE PRLLVEE b e EIsgGMd tin TothegvelsTesaming
environmentuiiehinitiatdag inbmay: beivaa remmsalemerdaiuerksdawavss the dirdated list that is

downloaded in%o ﬁhe IM is not consulted until the next Iog on attempt, and typically requires a power
on or a SIM fitiARS AHEATBHErALSN 1 Eakas ML serdhanibe W peleperitfsnay. (o5 hefifénce is now
made to Fig.idnuvhighlisersimphifiach diggrasn dlustating afurthenemadification efdhg embodiment of

Fig. 1. in which the twq madifications of  Fig. 2 and Fig. 3 are combined, the above-mentioned
integrated ertBSUIMEALSHAEY RS U%e same as in Figs. 2 and 3 are given the same reference

numerals and are nak defeusestiiohagaimeNtapPiAS PSIREEAY o5 dsEsiaadinadhe messnt
embodiment, %}20 Figﬁ._4 tgg@ﬁis bath a roaming, request reject signal 24 and a SIM update path
i8 3@%

involving OTR ik YSGilGe PSIRIESE Rty HiHemedt Birpry S aesHpR o Brifs roaming

environmentehfhisitletectetivia  geratbneiwark Jheipnbe-d4 dogsihrtrvithpupiid.forms a
signaling relay. Probe 14 %erab%{detects the roaming?g_quest traffic and signals to the preference

unit that mobile CRENS i 98 1S AR roth g Eh i Hhieht 46 Vit thecagRrefstisdiwork is not the
preferred netetorkkheicavesaminguirieetisignakis septvhaskita the metwerk thasroehilgwmit 12 is

attempting t?.u%t?p%%cr%e}gf I'(\)/lgo Bg%étjggpjf,z aEdtg/%?cg?{g ergqtt?irre%pe? S(t)\%? !)%gc%ig Iol\r/} Initialization
operation to take place for the files to be operational.
15 Reference is now made to Fig. 4, which is a simplified diagram illustrating a
further modification of the embodiment of Fig. 1 in which the two modifications of
Fig. 2 and Fig. 3 are combined, the above-mentioned integrated embodiment. Parts
that are the same as in Figs. 2 and 3-are given the same reference numerals and are not
referred to again except as necessary for understanding the present embodiment. In
20 Fig. 4 there is both a roaming request reject signal 24 and a SIM update path
involving OTA SIM toolkit 26 and SIM 28. In the embodiment of Fig. 4 an attempt
to enter roaming environment 16 is detected via a certain network. The probe 14
together with output 24 forms a signaling relay. Probe 14 preferably detects the
roaming request traffic and signals to the preference unit that mobile unit 12 is
25 roaming within roaming environment 16, If the current network is not the preferred
network then a roaming reject signal is sent back to the network that mobile unit 12 is
attempting to connect to. Mobile unit 12 is thus forced to repeat the logging on
process as before, until it gets to the preferred network. Once it is logged on to the
preferred network, then the preference unit 10 consults database 22 and sends updated
30 preference information via the OTA SIM toolkit 26 to SIM 28 as before, at some time
during the newly started data session.
In order to achieve the above there is provided a mobile infrastructure which

includes a signaling path, such as S87 or MAP for passing control data for individual



process as before, until it gets to the preferred network. Once it is logged on to the preferred_ netv_vork,
then the preference unit 10 consults database 22 and sends updated 30 preference information via the
OTA SIM toolkit 26 to SIM 28 as before, at some time during the newly started data session. In order

to achieve the above there is provided a mobile infrastructure which includes a signaling path, such as
SS7or MAPII%bﬁgSSLQ control data for individual 1 mobile telephony connections between

networks. THOMS 1§ A1S A SN PR FOP SIS e Birisr el Rsraipcding Shrirstineimation at a

programmabpessérg shary dllﬁdiﬂdﬂi:}idﬂ@@@dﬂﬂgil Hreeid c_ﬁlﬁﬂgiﬁa%@i%ﬁt}]%aﬁb% @Jﬁ}aﬂg{' tﬁ?'ﬁit Dag;- In
ddition the preference unit provides an operable connection between the two paths 5 which enables
3ata obtaine%qgrlc‘f%ﬁ lfﬁ?en%(?g fjglmﬁtpiﬁﬁ gmﬁgltﬁéﬂﬁ’&ﬁ]ﬁﬁdhfeﬁge%éw RellEaid detivate the update

operation viaathiiStMbeatifReleeansepn s MagddanTie Snubich isadiew sharndisating the
operation flow,of the b%dime ts shown in Figs 3 and 4, in practice the combination of the SIM card
update émbod ﬁ]ﬁgﬁf}%ﬁ éi?oﬁg@h‘]Féﬁg{%ﬁh@rﬁﬁBa%fﬂ%ﬁf}t%(@% it sre B BsHeif. The flow
chart indicatés ascdpdatineroaibegdercupealing BEogragIvEkla settings on a mobile telephone unit.
The method comprgéf?grobing conne%ion control signaling between the mobile telephone unit and

mobile network inf AT LS ISOKIRGIR (9 ubartBr b Eiiflg YeehtestislisAlRg 1ha roaming request

signal is foungh¢hefvihoroaming ivkinmanthem whichdhesaquestesiginated dsnBipigigrably

determined. Typic his would be the country in which roaming is taking place. Typically the
environment%%%ea%lrtm%&l@?ciﬂgﬁm AL EHh B e HI B FHANLFRRRAS B Wr 8% of preference for

these usableimeproekisripdateshnelve tkowrefananee inormatiendar tRemayranmpentds obtained first
of all used to decide whether.to accept the current log-on attempt. If the log on attempt is not being

made 20 via TR BreTarag reReHe ot Bt Girohen e n! e ARt RIS FERGEEPRhe of the ways
described abovecQneecsutobsifulliaamingdagdanhasikagupiban thr prefesencadisidar the country

(plus data fo{n@%&?&c 1&'1%9 lggﬁpntg?ns p%?gc%ig%or roaming request signals. If a roaming request
signal is found then the roaming environment from which the request originated is
15 preferably determined. Typically this would be the country in which roaming is
taking place. Typically the environment has a number of usable networks and the
home network has an order of preference for these usable networks. Updated network
preference information for the environment is obtained first of all used to decide
whether to accept the current log-on attempt. If the log on attempt is not being made
20 via the preferred network for that environment then the attempt is rejected in one of
the ways described above. Once successful roaming log-on has begun then the
preference list for the country (plus data for neighboring countries and other
information as desired) is downloaded as a binary SMS message, or via GPRS or the
| like, to the SIM of the roaming unit. Thus the roaming unit receives up to date
25 information for its programmable settings.

It is stressed that the signaling used to activate the SIM update procedure need
not be an update location request but rather any control or signaling data that
indicates that the user is currently roaming. Furthermore the skilled person will be
aware that the data uploaded {o the SIM need not be restricted to network preference

30 data. Rather any kind of setting data can be uploaded to the SIM in response to
detection or a roaming connection so that the mobile unit can be updated with
program settings that are relevant to its current activities. For example the roamer

could be updated with codes to obiain local services.



information as desired) is downloaded as a binary SMS message, or via GPRS or the like, to the SIM

- of the roaming unit. Thus the roaming unit receives up to date 25 information for its programmable

settings. It is stressed that the signaling used to activate the SIM update procedure need not be an

_ update location request but rather any. control or s\j\?naling data that indicates that the user is currently
roaming. Furthermqre the skilled person will be a are that the data uploaded to the SIM need not be

restricted to networR PrefarEAt 8%t Bats RAMertam iGhds o Satnhi whils vah b ilpioadad to the SIM in

response to tHetgiipfoaniaTamimeceprastionsadiatibemabile ypitcan be updateshywith program
settings that ﬁre relev,ant to its current activities. For example the roamer could be updated with codes

to obtain locA e RIRELCY 7 TR REEHRTR SISt S RS C e mrdheid farcinilmnetn g sve bibart
illustrating thenaipespticnal flowefidRelseiReINLBHRRiNER A Fig.didh &igSniheprerational flow

provides a. roaming network selection influencing method for influencing mobile units regarding
it

network sele BOHAMReR CSANEEsIS ko drmirgarRaroieent havimgtbod prurariseofisvatiable
networks, asatlgsetbed-aheie. &mmm@ﬁmagfﬁﬁﬁgﬂ&&@% RrORA; TeATIRGLFERRARCtion control
e

signaling betwae the mobile telephane unit and the mobile network infrastructure to obtain an
indication th4PA GBI B 1E RSy BB e RPEBRABCHEIF i ByiveivsainihG environment. The
method furthereprivisesaeliaghipgradiaiahasehich aives ARISIsreRce.Lrdek Jmangst the 10

available netﬁ/oxks in the given roaming_environment. If the roaming unit has connected via the

preferred netWOPRARRMG 70 R aRsia fdabaee v iiehvaver, amisderrasmnges shtrprsighaling indicates

that theienobileatelblhenediitis eursentlyrlegged dRiamRan-preferednsivarkythen the method
involves rejectingithe rQaming request as described above, thus causing the mobile unit to find

another netWOR B SRS SHIRShATERPED TRettReript ygiFidors e hellorsaraint Bguest signal is
checked and-samprocestusbsigpsiats iisalixntithensvhina uprimviathe Risfered dagtuork. Many

handsets have a constant yalue setting, which limits the maximum

In via a non-preferred network, then the method involves rejecting the roaming
request as described above, thus causing the mobile unit to find another network

15 within the environment to reattempt logging on. The new roaming request signal is
checked and the procedure repeats itseif until the unit final logs on via the preferred
network. Many handsets have a constant value setting which limits the maximum
number of retries. This constant value is significant. It is usually three and can be
modified per network and even per subscriber if there is a need. If the limit set by the

20 constant is reached, then typically the handset enters into a long wait period, and will
not retry other networks until the wait pertod is over. Reaching this limit is thus
preferably avoided. One way of avoiding exceeding the limit is to accept any network
at the final allowed attempt.

The procedure of the rejection embodiment of Fig. 2 is now considered in

25  greater detail.

As explained, network operators may wish to have control over the automatic
network selection-process taking place when their subscribers travel abroad and try to
regisier at a visiting network (VPLMN).

The purpose of this service is to enable the home netWork (HPMN) of the

30 mobile subscriber, to effect or influence visited network (VPMN) selection, whilst

roaming.



number of retries. This constant value is significant. It is usually three and can be modified per
network and even per subscriber if there is a need. If the limit set by the 20 constant is reached, then
typically the handset enters into a long wait period, and will not retry other networks until the wait

~ period is over. Reaching this limit is thus preferably avoided. One way of avoiding exceeding the limit
is to accept any network at the final allowed attem {. The procedure of the rejection embodiment of

Fig. 2 is now considetedeiimaigreltignatsn ddasypidimseteddan iR perabie WidPwabihe have
control over thelladteematicsNelyprkcRRIOGHOMPIRERSSIB KAY RIagepian BSURsEhaIptravel

abroad and. try to register at a visiting network (VPLMN). The purpose of this service is to enable the
home netwoﬂ‘(;ﬂyﬁg T) of the 30 mobile subscriber, to effect or influence visited network (VPMN)

selection, whilst rogingndsisievasmicaksolationgivenbelow isjrgrierfen ®eiqaming,
although the skilled person will appreciate that the principles can be adapted to CDMA and TDMA

networks. REFBPETRENEH B hiBae b sy nontohitig ifistiakds 4 pretsr stenslingddakemopls
implementatigreatiperemraditeantef Rty bl Eig-Wead S8 Tosignaling:platiaim 39 Jsicapfigured as a

signaling relay between the home location register HLR 32 of home network 18 and the visitor

location regiErEoUE R8sl yhidfghasatinpAesisToN LRhcH RE fRsaisfeps B AS fotave alighted.
That is to sawhlabarerhisrcappestad avihginiemational SSAMARNRks 36 whichara the

International Ei naling and control 10 lines, on one side and to the HLR 32 on the other side. It is noted

that the conrtEEtBITE Wt SR IMEAD s sEhikb abe bdarpive risvtiivaradseation registers
but there mainbe selays suehmstinedigent TatRYSIACRIRIE YERS.T i platierm datghase includes

a prefgrred ng[tw rk Iis& for each of the potential roaming regions. The ‘se.rvic_e v_vorlfs according to the
following pr A e&afn%r: side to the SS7/MAP links need not be direct to the location registers but
there may be relays such as intelligent gateways when intervene. The platform
database includes a preferred network list for each of the potential roaming regions.
The service works according to the following procedure:

15 The handset makes a connection to one of the available networks in the region
in which it is roaming. Upon successful selection of the given network an update
location (UL) request, which is a request to connect from abroad as a roaming
handset, is sent from the foreign network’s VLR to the home network. All such
Update Location requests arriving from the foreign VLR’s are processed by the Home

20 Network.

The embodiment compares the requesting VLR against the preferred network
list for the corresponding region or country.

If the roaming network and corresponding VLR are the preferred network in
the visited country then the request is relayed to the HLR for the standard procedure

25 and no action is taken by the present embodiment.

The following terminology is used herein:

Rejection - a rejection response of any type to an Update_TLocation request
Acceptance — an acceptance of an Update Location request

Active Rejection ~ a rejection that is based on sending a rejection message.

30 Passive Rejection — a rejection that is based on ignoring the UL request.

Redirection — an attempt of the application to redirect a handset to the preferred

network. A redirection session includes a set of Update Location requests and their



15 The handset makes a connection to one of the available networks in the region in which it is
 roaming. Upon successful selection of the given network an update location (UL) request, which is a
request to connect from abroad as a roaming handset, is sent from the foreign network's VLR to the

. home network. All such Update Location requests arriving from the foreign. VLR's are processed by
the Home 20 Network. The embodiment compares]?he requesting VLR against the preferred network
list for the coffSSpSHHIAEPRGGH BRI aF st BaRTISIFAEARERE AR caifeibriting VLR are the
preferred netwetkpitantiae visited country then the request is relayed to the HLR for the standard
procedure 25 and nio ction is taken by the present embodiment. The following terminology is used
herein: Rejection =& Pffé? ISANL pASE Tr a1 dhal i evitoressigipbistpedheacceptance - an
acceptance qfrafetctpdaiadsacation request Active Rejection - a rejection that is based on sending a
rejectionsme asqée. 30 Plas%jfye Rejectign - a rejection that is based on ignoring the UL request.
Redirection - ah &ttempt F S S Bicabrireapseranahasends tHE prefsEE HowwBR: A redirection
session incluples:ars¢hefitdpdate Location requests and their 19 associated responses that include at
least one Rejection ana Wnd with an Acceptance. Successful redirection - a Redirection session

that ends with TagS#Eion 6 the retetrediBnibikhvshrcssst e amaishbn ¢ #Redirection session

that ends withtregistratiegideadedepiplarsad/mamosks Peactivaied YRMMesa MRMAM:URGR which no
redirections are fi%péﬁ%i.e. any attempt to register to a deactivated VPMN shaIIl be accepted
[

regardless its od ‘the list of PN. 10 Preferred Network - the network with the highest allocated
roamingshair¢tier?éll Network — the network with the highest allocated roaming share (in %)

General Flow
Reference is now made to Fig. 8, which is a simplified flow chart illustrating

general logic flow for the present embodiments.
15 Following are the main stages of the logic starting with receipt of an update

location request from the SRM. A more detailed flow of each stage is presented in the

following sections.

Stage 1 ~ Load preferred network (PN) list

Load country specific or user-segment specific PN list to the logic.

20 Stage 2 - Activation Filter
If the handset (HS) attempts to register to a non PN then check if the Intelligent

Preferred Network is activated for the visited country and network at this day and

time,

Stage 3 — Traffic Contro! Filter
25 Global Traffic Control - Check that the number of rejections sent to the attempted
VPMN meets pre-defined criteria.

Personal Traffic Control — Check that the number of redirections made to the given

handset meets pre-defined criteria.

Stage 4 — Roaming Distribution Test



General Flow Reference is now made to Fig. 8, which is a simplified flow chart illustrating general
* logic flow for the present embodiments. 15 Following are the main stages of the logic starting with
receipt of an update location request from the SRM. A more detailed flow of each stage is presented
. in the following sections. Stage 1 - Load preferred network (PN) list Load country specific or
user-segme%gg%%:\ilﬁ{%aﬁl list to. the logic. 20_Str§18@02 - Activation Filter If the handset (HS) attempts to
register to a non EHCHRER FHRE SESySREP e L PRASESHITR SEHRE S HPthe visited country
and network ditthia:day endpiiewiitage desiFéaffigeControl Filter 25 Global Traffic Control - Check that
the number of rejections sent to the attempted VPMN meets pre-defined criteria. Personal Traffic
Control - Ch%cl)(ughat ie number of redirections made to the given handset meets pre-defined criteria.
Stage 4 - Ro mtlr%(? %ﬂﬁ%ﬁn Test 20 Decide whether to reject or accept (relay) the UL based on the
~ current roamlr% it 0 d wijth the desired one. Country Profile 5 List of Preferred

g ( e .
Networks Using the pro¢isiSATHY NRHAe SRE a5 dhst 6P Re sl dv i thae e A Fist felch visited

country in a dedeeindiag iderohprigsentinat isdbe Applisationrigutematicallyrearders the list
according to the EFOViS' ned rﬁoam'n distributjon, as _ discussed in more detail below. 10 The PN list

typically inclGISSBHGANEHEF grfﬁli? LRCEYSLRsilRy By RISERPS RPRRE R GG iR rRsoperator.

discussed in more detail below.
10 The PN list typically includes only networks that have a roaming agreement
with the home network operator.

Rejection types
Any combination and order of the following rejection types can be globally
applied:
15 = Update_Location_Reject (System Failure)
+ Provider_Abort

= Update_Location_Reject (Roaming Not Allowed)
+ lgnore

20 Combinations can be provided separately per country as follows:

* Any combination and order of the above rejection types
can be applied to roamers in a specific country as part of
the country profile.

= It is preferably possible to define the settings at one
25 country and apply them to all countries,

Persistence Management
It has to be assumed that in some instances the conditions for succeeding in

selecting the preferred network will not exist. This case is more probable when using
30 the rejection embodiment. An example is when the preferred network does not have
the necessary air-link coverage in a certain area or at a certain point in time. Another
example is when the roamer tries to manually select a non-preferred network.
In cases such as the above examples, the application stops after applying a pre-
configured retry scheme, accepting the requested network regardless of its position in
35  the list of PN.



Rejection types Any combination and order of the following rejection types can be globally applied: 15
- * Update_Location_Reject (System Failure) * Provider_Abort * Update_Location_Reject (Roaming
Not Allowed) * Ignore 20 Combinations can he provided separately per country as follows: * Any

_ combination and order of the above rejection types can be applied to roamers in a specific country as
part of the country profile, * It is preferably possibl@lto define the settings at one 25 country and apply

them to all countrieS “BErSisRFREs M aRegaH At iR dispyre hhstrne heracises in@inkiatbes the
conditions folsueceedingo selectinaiie preferedhatwanswill netexists This-cass.ig,more probable

when using 30 the rejection embodiment. An example is when the preferred network does not have

the necessary SiPfink Eotsricge thadl bedamtestio lorR1 caitslirporitiFe ifsstiamother example is when
the roamer tries to manpai8BIeFoasnanBrefaHEethasbWRIK: 1:CAReS EHED asuthe Aboyg examples, the
application stops after appl¥i_ng a pre- configured retry scheme, accepting the requested network
regardless oﬁ%b@sﬁ’%ﬂo‘f?ﬁ?’%@st REBF PR3 Ysing the provisioning interface as discussed herein,
the operator is preferably able to configure for each country the maximal number of rejections per
redirection s§ssi.on. The choices shall be limited to 1, 2 or 3 rejections per redirection. It is preferably

possible to dafie e CBEYE for one country and then apply 5 them to all countries, all in one
command. Service RS rovisioning tool, the operator is preferably able to configure per

visited country whether to activate or deactivate the Intelligent Preferred Network
10 overall. The default state for the service is preferably the activated.state
If a given country is deactivated then in one implemention all VPMN’s in the

country may be deactivated, In an alternative implementation only some VPMN’s may

be deactivated.

13
General
Using the provisioning tool the operator is preferably able to activate the
intelligent preferred network (IPN) in a pre-configured schedule based on
combinations of the following time periods:
20 *  Always
«  Weekdays
# Weekends
*  Working/peak hours
#  Leisure/off-peak hours
25 The default is preferably always.

Logic
In one configuration, if a particular country is scheduled or activated then all
VPMN’s in the country are scheduled or activated, that is the same schedule is applied
30 toall of the VPMNSs. In another configuration, when the country is always activated

some VPMN’s may be what is known as “scheduled activated”. If a VPMN is

“scheduled activated” that means that outside of the schedule times it is deactivated.

Time zones
35 Time management, for example for the scheduling explained above, is

preferably based on the visited country’s time zone. Area based time zones are also a

possibility.



Using the provisioning tool, the operator is preferably able to configure per visited country whether to
activate or deactivate the Intelligent Preferred Network 10 overall. The default state for the service is
preferably the activated.state If a given country is deactivated then in one implemention all VPMN's in
_ the country may be deactivated. In an alternative implementation only some VPMN's may be
deactivated. 15 General Using the provisioning togfthe operator is preferably able to activate the
intelligent preferred network (IPN) in a pre-configured schedule based on combinations _of the
following timr petiedHRAikAays * Weekdays Weekends * Working/peak hours * Lelsurg/off-peak
hours 25 The default is preferably always. L02ic In one configuration, if a particular country is

scheduled or activatstPthels AIOPRIRS iﬂ@ﬁ@‘é‘d@ﬁtﬁ?%ﬁégéﬁ@ﬂ@f@é@ altpiatadoeniat is the same
schedule is gppligd3Q &7 AY QlHRMRVINE INANRLReRGARTgWRHER WRED, e RRUDIY S always

activated some VPMN's may be what is known as "scheduled activated”. If a VPMN is "scheduled
activated" thafT&aM® ¥iat outside of the schedule times it is deactivated. Time zones 35 Time
managemengsfar-axample-fopthe scheduling explained above, is preferably based on the visited

country's time zone. Area based time zones are also a possibility. 22 Roaming Distribution
20% - to network B

10% - to network C
3% - to the rest

10 The application preferably verifies that the total percentage is not different
from 100% and prompts the operator accordingly. |
Reference is now made to Fig. 9, which presents the requirements of Roaming
Distribution and its impact on decision making in the rejection embodiment. In order
to follow Fig. 9 it should be assumed that the preferred network is A and the actual

15 distribution status at time of receiving a given update location request is as described
in the figure. The current handset thus attempts to register to a VPMN X. Now if X=A

then the request is accepted regardless of the percentage already assigned to A.

If A has not yet been filled with the pre-assigned percentage and X does
not equal A then the system preferably rejects the request, so that the

20 current handset eventually gets to A.

If A already has the pre-assigned percentage and the handset selects the
next preferred network B, that is X=B then if X=B the selection of B is
preferably accepted regardless of what % has already been allocated to
B.

25 If the home network operator allocates percentage use evenly to all
networks other than A then the system preferably fills B, C and D

randomly until they are filled with their pre-assigned percentage,

thereby avoiding unnecessary rejections.

The number of roamers in each network that is used by the system is
3¢ preferably a momentary snapshot correct at the time of decision
making. Roamers that move from network to network preferably

immediately cause numbers to change.



Using the provisioning interface the operator is preferably able to allocate percentages of its
outbound. roaming to the different VPMN's of each visited country. 5 For example: 65% - to network A
20% - to network B 10%- to network C 5% - to the rest 10 The application preferably verifies that the

~ total percentage is not different from 100% and prompts the operator accordingly. Reference is now
made to Fig. 9, which presents the requirements of‘Roaming Distribution and its impact on decision
making in the rejection SRBeimeRe lpastdée toveliowwEigrefrdoukimsyabsumethermttem preferred

network is A and the actug|fls gistsipyt} Qiﬁéf;%@tﬂiﬁ&ﬁ@fﬂ%ﬁ%@%\?e&ié’.%?Bﬂ%}ﬁu@%ﬁ?% request is

as described in the figure. The current handset thus attempts to register to a VP ow if X=A
then the request is accept&atibas dEas-8p tha Peiieseag dareday bssignidnod offcA has Not yet been
filled with the pre-assigned,pgrcentage and X does not equal A then the system preferably rejects the
request, so that the 20 current handset eventually gets to A. If A already has the pre-assigned
percentage and the Wi RBEKE Ecrseliseabie rbsrifaney theterdir] Blavavis =R améngif X=B the

selection of %ii§trmf§ﬁqgly@§§gﬁgggm@g@%gﬂggm}g@ has glready been allocated to B. 25 If the

home network operator allocates percentage use evenly to all nétworks other than A then the system
preferably fills B, C and D randomly until they are filled with their pre-assigned percentage, thereby
avoiding unnreessRVIARIREHANS- The number of roamers in each network that is used by the system is

30 preferably a momentary snapshot correct at the time of decision
Refresh management applies to the embodiments in which files are

10 downloaded to SIM cards. The operator is able to configure the application to initiate a

refresh operation in order to update preferences under any of the following

conditions:—
a. Every Tirtime
b. Ad hoc at a specific future time
15 ¢. Recurrent specific time
d. Immediate
¢. Asresponse to user activated request (e.g. by sending

SMS or dialing designated short code)

20 Subscriber Segment Profile

General

As will be explained in greater detail below, the operator is able to provide for
dealing with users in terms of grouping or communities which can be defined
according to different criteria. A preferred embodiment atlows around ten such

25 groupings or subscriber segments Thus for example:
1. “Gold” users
2. Pre-paid / CAMEL users
3. Data users

. Corporate-X members

4

30 5. Special program users
6. 3G users

7

. Global segments (e.g.: teen / young / adult)



making. Roamers that move from network to network preferably immediately cause numbers to
- change. 23 Roamers who leave the country are preferably removed from the system after T hours
(daily) of no Update Location events. For this purpose a database clean-up batch process is
_ preferably performed once per N hours. 5 The operator is preferably able to view the actual status of
the roaming distribution in comparison with the pre*tonfigured settings. Refresh Management Refresh
management applies togthé\@]rﬁgwi%\éﬁ{s/ iV WhicH s are to downloaded to SIM cards. The operator
is able to configure the applisatiqrita,jpitisie a refresh operation in order to update preferences under
any of the following_conditions: a. Every T,f time b. Ad hoc at a specific future time 15 c. Recurrent
specific time d. ImmeYiste s URE TS SREE ¢51 IR PaBIR ATBH R RISSE(. & Py arldinglSKS or dialing
designated shaiticeaah2@Bshacriber Segment Profile General As will be explained in greater detail
below, the operator is able to provide for dealing with. users in terms of grouping or communities

which can be defined accopdingcta diferentaiteiawdpeeferred embodiment allows around ten such
25 groupings or subscriber segments Thus for example: 1. "Gold" users 2. Pre-paid / CAMEL users

3. Data users * Activate or deactivate the IPN (subject to the VPMN activation

and scheduled activation profiles).

Segment priority
10 The segments are set according 1o relevant criteria, and there is no reason why

any given handset user may not belong to more than one segment. In order to cope
with subscribers belonging to more than one segment the home network operator may
assign priority to the segments. A particular roamer is then assigned the profile of the
highest priority segment in which he/she appears.

i5

Role of the Intelligent Gateway

If, in either the rejection or integrated embodiments, during any given
connection attempt, the roaming network and corresponding VLR are not the
preferred network then Intelligent Gateway 38 which provides intelligent control for

20 roaming, sends a reject response to the VLR that rejects the update location request.
The intelligent gateway does this via a relay unit that provides the probing and output
features discussed above. The rejection ensures that the current roaming network fails
to obtain authorization of the current user as a legitimate user of the home network.
The update location request thus fails, which causes the handset to try again to select a

25 network for connection.

When a new network is selected (new Update Location request received) then
steps a’ and b’ are repeated until the preferred network is selected, or wuntil a “max
retries” limit is reached.

One way of overcoming the problem of exceeding the max retries limitation is

30 to accept any network at the final permitted attempt.

If the non-preferred network is selected again, that is to say the same network

is being repeatedly selected, then after N (pre-configured) times the application backs-



4. Corporate-X members 30 5. Special program users 6. 3G users 7. Global segments_(e.g.: teen/

- young / adult) 24 8. MSISDN/IMSI / IMLI ranges 9. SIM card numbers For each subscrlber segment
the home network operator is preferably able to configure the following: 5 * Specific list of preferred

~ networks * Activate or deactivate the IPN (subject to the VPMN activation and scheduled activation
profiles). Segment.priority 10 The segments are setaccording to relevant criteria, and there is no _
reason why Qﬁrfréwgﬁorﬁﬂ%@i hedrpisstndhbersng s sriareninds anwadyrhdsteln ordter to cope with
subscribers bﬁl@ﬁgﬂﬁg@dm@o[g@n@gg@@gm@gﬁ@ﬁe home network operator may assign pr|or|ty to_
the segments. A particular roamer is then assigned the profile of the highest priority segment in which

he/she appears. 15 RTB 0PSB HIREEWAN I Tivelidrihb retencametegrated |
embodimentahawipghaaysgii@Rirconnection attempt, the roaming netvv_ork a_md corresponding VLR are
not the ‘greferred network then Intelligent Gateway 38 which provides intelligent control for.20 _
roaming; sends a reject VRS Hs oS thu SR B RfE RS (e Uisdistboveinoaregiiedt. The intelligent

gateway doesdhisiaaitelmcuaiiibabaiquides e robina-Ad auRy: [ealiesdistusspd above. The

rejection ensures that the current roaming network fails to obtain authorization of the current user as a

legitimate us&r6FIREHE R M ivdP edEt iNTARS Beamemest ol anpsraised lideeduses the handset
to try again talsele @ anedneWonn i BONPSGHIMr geographical area may show a certain

persistency in failing to select a preferred network. This may for example be due to

10 the preferred network not giving good proper coverage in the user’s location. In such
cases the preferred embodiment notices and stops trying to redirect, leaving the
roamers’ network selection intact.

The embodiment can be programmed to take effect at pre-defined time
periods, such as during the busy hours of the day only, as discussed above under the

15 heading of scheduling.

Given settings or a given preference list can be applied to selected users only,
using the segments referred to above or in other ways. Thus the operator may
provision selected users in advance, for example on the basis of data indicating heavy
and light users, or on the basis of distinguishing prepaid users from postpaid users.

20 Optionally, the application may dynamically add users to a heavy users list according
to pre-defined crileria such as criteria based on the number of registration detected
within a time-period. Furthermore, as explained in greater detail above, different
preference lists may be used for different categories or communities of users, as
desired.

25 In the three solutions:

International telephony control or MAP traffic is diverted to the SRM 30, so
that the SRM can read the location requests. As will be explained in greater detail
below, the SRM is a switching relay that can be used to combine the function of the
probe and output unit as described above. In a particularly preferred embodiment

30 only the Location requests themselves reach the SRM.

The routing fo the SRM may be carried out in the home public mobile network

HPMN, preferably from the GSTP or gateway STP, the central entrance point for

signaling transactions to the network.



When a new network is selected (new Update Location request received) then steps a' and b’ are
repeated until the preferred network is selected, or uuntil a "max retries" limit is reached. One way Qf
overcoming the problem of exceeding the max retries limitation is 30 to accept any network at the'flnal
~ permitted attempt. If the non-preferred network is s&e%ected agaitr:, that Iis to sa;l/jthi sgrg]e r;fettw_orktls
being repeatedly selected, then after N (pre-configared) times the application backs off trying to
redirgect Fhe han)élseﬁ ?Fﬁ%t}?ﬂyf?&t%’rﬁ%)ié BehavsigHfHaem srduadanyy Brisnddrdirtavailable at the
given locatiomvafteilaypre-configured time-out, any new Update Location request runs t_he above
procedure again. 5 As explained, the service can be operated per visited country or visited network

basis. The service cAHTuRHEHMbAT BESTREPRaH T BRIEPIRHEHIR e ﬁoé’_éirf%fiﬁ }@’éﬁié@sg_ﬁféﬂé only, i.e. to
redirect 20%refibe. rhamersronicasnaxpiaingd srdatailabaveSemelimesdeamers in a particular

geographical area ma¥ show a certain persistency in failing to select a preferred _network. This may
for exan?ple Bansnats % the preferred network not giving good proper coverage in the user's location.

Insuch cases the prefleredembedimeantinaticesandistansriyingte-redivaatnleaving,the roamers'
network selection intact. The embodiment can be (%ro rammed to take effect at pre-defined time
s Iy e ol e

periods, such 58 AUSHYTHNE BULHBulS Rt preseiy Ws sk és8y Asvscsie MRd0 15 heading of

scheduling. Gixsih settingprefar-givenyaeference list can be applied to selected users only, usir_lg the
segments referred L‘)gab}gve, or in other ways. Thus the operator may provision selected users in

advance, for exampl@ o feBHYE S &’&fﬁhﬁ’@i\ﬁ%ﬁﬁﬁ“@ﬁ@egﬁéqw%@& BIVEh the Baists of
distingutshing@memi@iusey@m@mip@sfw@ideuaqrﬁg.a%gm;@ﬂasﬂwm@%mt%may dynamically add

users to a he%\/% lé%%se.li a%gsct%rdin. ; 0 pe{r%-edgsfined c\r{iiteriaésuugh as criit\(}eeriahé?ged on the number of
registration Slehuecy at are the s in previous figures are given the same
reference numerals and are not referred to again except as necessary for understanding
the present embodiment. A provisioning unit 40 is associated with the intelligent
gateway to configure the system for operation. The flows will be described with the
15  following figures. |
Considering a variation of the embodiment of FIG. 2, the following scenario
explains call flow procedure when a mobile unit 12 requests registration in a non-
preferred VPMN. In such a case the present embodiment uses the SRM 30 to
terminate the connection using a MAP-P-Abort response which is a standard part of
20 SS7 signaling. The preferred embodiment uses an abort signal that includes in the
Provider Reason field “abnormal PDU”, As explained elsewhere, there are other
signals that can alternatively be used or the request can simply be ignored or timed
out. |
The transaction flow is illustrated in Fig. 11. A location update signal is sent
25 from the mobile unit to the local network infrastructure. As the mobile unit is a
roamer the local network infrastructure sends an update location request to the mobile
unit’s home network. The request is recognized at the SRM, here denoted SH where
it is intercepted and the abort request is sent as a reply when it is realized that the
request is for a non-preferred network. The abort request reaches the local network
30 infrastructure where it is sent as a location update reject to the mobile unit.
In the case of certain rejections signals such as “roaming not allowed” the MS

receives the rejection signal it preferably enters the specific VPMN it has just failed to



within a time-period. Furthermore, as explained in greater detail above, different preference lists may
- be used for different categories or communities of users, as desired. 25 In the three solutions:
International telephony control or MAP traffic is diverted to the SRM 30, so that the SRM can read the
~ location requests. As will be explained in greater detail below, the SRM is a switching relay that can
be used to combine the function of the éprobe and Sdtput unit as described above. In a particularly

preferred emB8AMEHREBA DAY N MO dnBHddUbsteibihgrlvaks&udhane s RRIVIhE rititing to the

SRM may baiseiriedauie dhe:nemepublisymabil netwaskn HPMN, grgferably from the GSTP or
gateway STP, the central entrance point for signaling transactions to the network. 26 A practical

solution needs to hav¥ SBFRtieny ¥ ﬁﬂ%ﬁ?at‘(gﬁ%@?ﬁ%fm@hﬂ@\%ﬂhﬁﬁﬁ? irstheaventieh alfegistration

attempt, typieally inctogstosmohavlncation updateny equesiifopa preferred network, the SRM forwards
the request to the HLR 5 transparently. In the event of a registration request from a non-preferred

VPMNNhere are thRes SEAsaHIdSoNERsHE Sthubie pie et s Bsrsthemehidt WHidh seiges the MS to
search for thespraarsed RN Fhe ﬁeﬂe&zéﬁlﬁai@%MIH&HJ@M%R@&%QWM.&WVG’ are now given in

greater 10 detail hereinbelow, with reference to Fig. 10, which shows the Qajsic system architecture.
Parts that are the sam@ e hastsabiaingaridaredheTme et ibrreAcsisushirald and are not

referred to agaiBsextRREASBRESSSARFOEHRARISIANdIng e RiesanieMAQRINENL, £ RIQYisioNIng unit

40 is associated with the intelligent gateway to conf_il%ure the system for operation. The flows will be

described withiies 186Gkt R lLrdkeieshgmbksing hhvdisne Sethand tisp dhnenti ahmIG. 2, the

following scefigiioan “Out of Service” state until switch off in either automatic or manual network
selection mode. Rather it is best to use the “roaming not allowed” signal only in the
case where a particular network does not have a roaming agreement.

In another version of the embodiment of Fig. 2, it is possible for the home
network to respond to an attempt to connect to a non-preferred network with another

15 standard SS7 signal, the Update Location System Failure response. The signal flow is
similar to that in Fig. 1 Iexcept that in place of a provider abort signal, a system failure
response is sent. That is to say an update location reject signal is sent from the home
to the roaming network which is in fact an Update Location System Failure response.

As a result the mobile unit 12 receives a “Network Failure” signal indicating

20 error cause 17 in the standard SS7 system

As discussed above, a further embodiment is for the update location request
simply to be ignored. In this case there is no return signaling and the request simply
times out. A disadvantage of using time out is that it may take longer than the active
rejection embodiments. However it has the advantage that there are no rejection

25 signals, reducing the signal load on the network.

The general idea of the Intelligent Preferred Network service is to give mobile
operators remote control over the VPMN selection process when their subscribers
roam in foreign networks. Operators can for example direct their outbound roaming
subscribers to preferred roaming partner networks. The provisioning tool referred to

30 above offers three alternative methods to achieve the desired VPMN selection
depending on the operators’ overall roaming technical and cormercial objectives.

Fig. 12 is given for reference purposes and indicates the signal flow in the

handshake procedure for a successful update location request. The mobile station



explains call flow procedure when a mobile unit 12 requests registration in a non- preferred VPMN. In
such a case the present embodiment uses the SRM 30 to terminate the connection using a
MAP-P-Abort response which is a standard part of 20 SS7 signaling. The preferred embodiment uses
_an abort signal that includes in the Provider Reason field "abnormal PDU". As explained elsewhere,
there are other signals that can alternatively be uséd or the request can simply be ignored or timed

out. The tranlS3KTAR HBHRE IncRtiRaameRglaa neeekdbRnss b s rgARIRe derrtion fidi the mobile

unit to the IOﬁzalhiaatwq&é@ﬁ@&tmﬁt&ﬂ%t@ﬁl&ﬁ%ﬁﬂpﬁéﬁdﬁﬁ% i%@te[%@h%&am? ﬂ@&fﬂiﬂ@%@rk infrastructure
sends an update location request to the mobile unit's home network. The request is recognized at the

SRM, here dBIROtEE S RAITHER SRS ifter Sdptey el ask BpBivaishidbisoasad 88 tordsihamien it is

realized thatitherisaqeestds far a nondrreferred iweriofheaartieausstreaghes the local network
30 infrastruc Hr;llre where it is sent as a location update reject to the mobile unit. In the case of certain

rejections signISt sty RO Hot Aowewr s e fEemivhe waverBabrosignBidk freferably
enters the spesifiaVRMN At AR s dailed daadwiea Rntoninte itsRwi RMN fareigderifist, and then

looks for the, next VPMN in anélglist it may have or selects randomly from the remaining networks. The
specific VP ﬁ%}ﬁé&lﬁ}‘é}% 1M o mdBA rsed fekaochdthe PIAGETSARS of removal of

the SIM frompébe snakideruinit. 5 An advantage of the present solution is that it causes the mobile unit to
search for the next VPMN in the list, eventually Ieadin% to the preferred VPMN. Therefore a

disadvantage of usfﬁeﬁcﬁéla?déﬁﬁ%wea%mﬁdl%i‘dﬁéq s SeaBHE Hdes M %S 8P non-coverage

by the prefeireel natvertaribe givendacalithotharedssrmeatriskitaatall athar nevarkgudll be
disqualified g}nﬁo{l tﬁf@éfgunit_m y 10 enter an "Out of Service" state until switch off in either automatic
or manual nStd Hﬁfilni?r?g’@ cRA i eSS iRmersEiAmhe et BNdeeadsignal only in the

case where auparfigtiiar Matrirk 8easRotNawe R amie AIeRINEMisited location register
VLR 102, a home location register 104, a service control point SCP 106, an MSC
108, a first gateway MSC, GMSC 110, a second GMSC 112, and an intelligent
15 gateway 114 which, as mentioned above is a feature that carries out roaming
management. The intelligent gateway 114 includes the signaling relay module (SRM)
116 as well as Ethernet switches 118, application Togic 120 and storage capacity 122.
The high level requirement of an SRM is to obtain and carry out control tasks
on specific messages passed by the SS7 control network before they arrive at their
20 final destination. Generally speaking there are two major ways to carry out such a

requirement over an SS7 network:

1} A relay” connection, in this case all {raffic is routed via the SRM, in which

case the SRM acts as a tandem switch.

2) As a Service Node connection: In this case, specific messages are routed to

25 the SRM before they reach the final destination. The SRM then forwards the
messages after activation of its own services.

Firstly, considering the relay connection in greater detail, the SRM preferably
has the ability to interconnect within the network invisibly, that is so that each of the
connection nodes are not aware that the SRM is connected in between. To achieve

30 this aim the SRM should be able to own several Point Codes, addresses of equipment
on the network, and the SRM, to be transparent, should preferably look like the point

code at one end to equipment at the other end. The SRM therefore occupies one node



In another version of the embodiment of Fig. 2, it is possible for the home network to respond to an
- attempt to connect to a non-preferred network with another 15 standard SS7 signal, the Update
Location System Failure response. The signal flow is similar to that in Fig. 11 except that in place of a
~ provider abort signal, a system failure response is sent. That is to say an update location reject signal
is sent from the home to the roaming network whiéf is in fact an Update Location System Failure
response. AS¥egtethe Ridbieuting Tireseiveyne Netlidikiriliretsigdatsndicatidgs2terror cause
17 in the stapgard §5{,system As discussed above, a further embodiment is for the update location
request simply to be ignored. In this case there is no return signaling and the request simply times
out. A disadvantagersTeisig fitie vunis eratitembd wdike shoes than th&BbfiEOrejedtion embodiments.

However it hass e advaniagediatibeaaie e eiReban s signaly f%&'.%‘é%%ﬁ%%o{gﬁ“gi jad on the

network. The general idea of the Intelligent Preferred Network service is to give operators
remote contr§l%oVef Yhe BN Rectiom Protese WHemtiteidshbsttideiscroaentéd fereitn wetworks.

Operators capdaf eRRBNS BRIl IRaHEG [ QAING WS RGiS BRI ey oarpiog partner

networks. The provisioning tool referred to 30 above offe ree alternative’methods to achieve the

desired VPMNREEIet#dne gepeieiiiposiine Oisen o ioversdii5Bivimg thect wivalzmgl commercial
objectives. Hgchis@enior (eierence,piERaes id indicates the signal flow in the handshake

procedure for a successful update location request. The mobile station 28 issues an update location
request via a netwotRGtRheismpinEsaRings ratonecr Hee fdtest dspassedodn M&@rritternational

signaling rouse7eneqRIYI RAENAGE rtallostugtesay ol i PR HSIMENshyprk from which itis
K, whe

passed on to the home location register (HLR) of the user's home netwo e registration takes
place. 5 ThehQi T 8pBIMRepPIRfURLIRE S ECbabtRrafdi teerosmmiegtebtw6dRich is sent and

then an updaterlogatien asknrwiadashsienal issanknagkiie shemePladninindicaingiaall of the
stages on the way that need to know, that the procedure has

connected as an MSC the SRM owns Point Code and Global Title addresses which are

part of the hosted network. The host network preferably configures its GMSCs to

15 route specific operations to the SRM.

Integrated Network Control
The following refers to Fig. 4 above, namely the integrated solution, and
combines Intelligent Gateway-based remote registration control with the ability to

20 download country-specific Preferred Lists, on the one hand with the ability to trigger
the handset to resume the network selection process, Furthermore network selection
can be triggered at any time rather than just during a registration attempt to a
particular network. Hence the system can wait for a preferred list to be successfully
downloaded to the mobile unit and then trigger a new network registration.

25 Furthermore the operator is able to use the system flexibly and apply different
methods to different events based on profiles such as: visited country/network,
subscriber’s community and current date & time. Such an integrated solution provides
the following advantages amonest others:

firstly it provides an improved overall response time to the user,

30 secondly, since the application knows the SIM preferences of the current user,

it need not always interfere with the connection. Often a reject results in a worse

alternative from the point of view of that user, and



been successful. Reference is now made to Fig. 13, which is a simplified diagram showing an 10

- intelligent gateway connected at a home network and including a signal relay module, the SRM

referred to above, which is a preferred implementation of the probe and output relay. In Fig. 13 an

~ SS7 signaling network 100 links a visited location register VLR 102, a home location register 104, a
service control point SCP 106, an MSC 108, a firgsg’ﬁateway MSC, GMSC 110, a second GMSC 112,
and an intelligent 18/gleWa s AMisicH eaa we Hashet Sierdhis X PAANirEhisds basabg out roaming

managementoheuiuieligent gatswa Lodneindes fhg.signpligslay module (SRM) 116 as well as
Ethernet switches 118, apglication logic 120 and storage capacity 122. The high level requirement of

an SRM is to obtaintatBEdafry shresrirbicaskevisivapecing Haetiyps PaatptHdssS7 control
network beforg thay,atkive-ab RloR0AnaL desHRAIPRReREraty RRGANDE, HErs e uemajor ways to

carry out such a requirement over an SS7 network: 1) A relay" connection, in this case all traffic is

routed via th8SSENK (NAfRcH s thselawimm serxie mitarr ivelicer o énd Seaide Node
connection: ketRigikaseSPAsilicBessaess aHad Wadiand e, SRMBafS theyseach the final

destination. The SRM then forwards the messaé;es after activation of its own services. Firstly,
considering &' YaERPGHAEA8R fdard yetafiathas SRNeR etanrbn gnh as trerkisiity o6 interconnect
within the neweikanyisiibothalisseihatinadiafithe .connestion nodes Are potawars that the SRMis

connected in between. To achieve 30 this aim the SRKA should be able to own several Point Codes,
addresses of HfGiEHHESE BN IS ISR THRAGHE SRMILIE b RerupaIedicsdiaasitaterably look like
the pointy codemligse end to equipment at the other end.. The SRM therefore occupies one node 29
and controls SCCP routing without owning a valid Global Title address, an address in ISDN format.

Reference is now matfel {Eiga it diewsHRrdmar massestesprer a four day period

and showed successful results.
Concerning the embodiments in which a list is downloaded to the SIM card,
downloading only the country-specific network-list reduces the requirements of SIM
15 memory size. At the same time it solves the problem of capacity at the handset to scan
Just a small number of networks from a list since the list is short. That is to say, the
advantage of downloading a per-country preferred list solves the problem of keeping a
worldwide list, for all countries, which is not possible since the SIM card capacity
limits the list to the order of 8 or 24 items. Hence, operators currently provide in
20 advance a small number of preferred lists, say 8, for a limited set of most popular
roaming countries.
Another benefit is that a shorter list shortens the search time for the handset,
The handset does not have to scan a long list.
The same infrastructure for downloading to a SIM in reaction to activity at a
25 network can be used say to conirol the SIM-based applet in relation to other data
fields such as the Registered PLMN (RPLMN). Depending on the approach for
monitoring the roaming traffic two architecture variants may apply. The monitored
roaming traffic is exchanged over the international MAP signaling links. Monitoring
is accomplished by probe 14 which may or may not be accompanied by the ability to
30 carry out active relaying of signals. Thus two implementations are possible. One
implementation is a passive Mobility Probe and the other implementation is an active
Signaling Relay Module (SRM). The choice between implementations is preferably
lett 1o the operator. Figures 16 and 17 depict the two implementations. Fig 16 shows



connected to intervene between two signaling nodes 122 and 124. Signaling node 122 5is a GMSC, -
- and node 124 is an STP. In this method the SRM is connected serially to the intercepted signaling
links, means all signaling traffic is physically routed. via the SRM. Such a configuration allows

. implementation of SRM without changing any SCCP routing rules within the hosted network. The
other implementation is to connect the SRM as a sétvice node MSC in the 10 SS7 network, as

illustrated in By SR dAvERp s eRierRMe 12 d Hbs it BubalitiepenifendRitoifethnvdakeut rather

sits on a branal@hita urveANNEGIeEIR-GMSE 4142 POEAARRAEsINATQN.NAdes 136 and 128 sit
on either side of the GMSC. When connected as an MSC the SRM owns Point Code and Global Title

addresses whitHo4re 2B st ol nissiadetharkt theeprst Hicteme prafersbiyr cbARGUFds its GMSCs to
15 route specificiopsraiians iedie ARM. ttageals Network faniiohd Rpelaying fefers.to Fig. 4

above, namt:.i%the integrated solution, and combines Intelligent Gateway-based remote registration

control with tRE2BMBAEDS ddtiisaat etk apbis comy Sidd &L ssrnats tietone hand with the ability
to trigger the hands{dapasuengiihe RRIWAKSIPCHaRPIANRSSHIMITIRIMPE REINArk Selgction can

be triggered at any time rather than just during a registration attempt to a particular network. Hence

the system cEhYwHiETor MR ferieidsiss (b etnesk serainr tigovmsattednd the sesvile oaitland then
trigger a newgaivieshLegistsatien. @ g%%mrge%&pg}@@{ﬁﬁgﬁr&&@ﬁ@e system flexibly and

apply different methods to different events based on profiles such as: visited country/network,

subscriber's communitysritien B dste darae isheriaatiptegrade conmdlsbrsvieed The following

advantages aradugstaibears; {isty haravidesarinpreved pyerall ISR fime user, 30
secondly, since the_application knows the SIM preferences of the current user, it need not always

interfere with e cohtb&lihs o ftlihe neeessrEx kgl baRpisbarnesdrdivedpsrtebesied view of that

user, and 30is maintained by the home server application. Because the applet is small, it can be

downloaded over the air and does not require SIM replacement. Other possible
solutions which do not have a home server, or a probe or relay, connected to the OTA

5 platform, have fo maintain a large amount of logic in the applet itself. For example
they could have to filter a worldwide list for the specific country. Such an applet
would be very large indeed, and cannot be downloaded OTA. Use of such an applet
on an existing handset would therefore require SIM replacement. In the present
embodiments by contrast, the server, acting as the Roaming Manager, analyzes the

20 roaming traffic, knowing the exact location of the subseriber and running the

application, while the agent drives the handset operations.

The Intelligent Gateway in reference to the SIM and integrated embodiments
When the handset is switched on in the visited country then, as explained, the
25 Intelligent Gateway, which contains the Relay or the probe, the preference unit along
with the database and application logic, and possibly an OTA platform, preferably
detects the registration process by monitoring the associated MAP messages either via
the Mobility Probe 52 or via the SRM 54,
The Intelligent Gateway determines:
30 a. Whether the above-mentioned applet needs to be downloaded to the
SIM or one is already present. This information is preferably obtained via the OTA-

server database.,



thirdly there is lower signaling traffic to/from the VPMN. This is because some users can he completely
- controlled by the SIM solution. Using the Web-based. user provisioning and reporting tool operators, it
is further possible to customize the Preferred Network, if it happens to be an intelligent 5 network (IN)
~ to achieve the desired service mix and level of control in terms of activation and persistence policy.
Thus such an intelligent network can configure ac_t?\?ation criteria on the basis of such data as visited
country and networR: day-Sfa Resicameesidist o otsderpenprufikengedsiobe valuable roamers”,

and any othaecenfigiedlepersistensgmanasementiciteria e aReammedals o irangignt 10

conditions. The fynctionality of the Fig. 2 embodiment was tested over a four day period and showed
successful réSAENEBhRETRY e eBEdRdchEng fhrassenstidabswatdane e ehasile card,

downIoadingumdysthﬁg,ygqgQggﬂ'Qé@ﬁwgrk-Iist reduces the requirements of SIM 15 memory size.
At the same time it solves the problem of capacity at the handset to scan just a small number of

networks from a lissince th&FHYEeHbreelasigd vy TRedsipbmeageaseeibwilvaitien per-country
preferred listisghepiheigrablgatiohkasning @ werdwideistfnalkequntieg, which is not possible

since the SIM card capacity limits the list to the order of 8 or 24 items. Hence, operators currently

provide in 20 advantReSEMAIKGRpRNSMpraeTREdhite QL) satevaninretvets GrmBY popular
roaming couapiigs. AnpiRey bensfitisitkata sharteslishebareasthe.sgarch time for the handset. The

handset does not have to scan a long list. The same infrastructure for downloading to a SIM in

reaction to activity at a 25 HEEHOCIRBTEam 1y (5 IO &1 anetBsmetilsdtiapradwreiation to other
data fields speficasbiheiRegistereid MNHRIBEMN: RepsndingLn dhedraaachior, mpnitoring the

roaming traffiﬁ two architecture variants may apply. The monitored roaming traffic is exchanged over

AT TR SIGRARTREI PR OTRAGHRO ARG (8katl ertists Hes Bie protiieent fitiviiay or may not

the internatio
be accompamiggdry theaabilitdassue a Refresh command to the handset, if for example the

handset supports such a Refresh operation. It will be appreciated that the applet does
not perform this action if the handset does not support the Refresh feature. In order o

15 cater for such cases the home Intelligent Gateway preferably maintains a list of
handset types per subscriber, so that it is able to determine whether the particular
handset type is capable of supporting refresh. Another possibility for determining the
handset type is the ability to extract the IMEI or handset identification via a SIM
toolkit applet. Such a handset identification applet can be installed over the air, and

20 then triggered via the OTA platform. The applet extracts the IMEI from the handset,
and sends it back fo the intelligent gateway as a binafy SMS or using GPRS or the
like. The home gateway may then determine, based on the IMEL what the handset
type is. Returning now to Fig. 17, and according to the embodiment of Fig. 4, an
operator may wish to select a combined approach to controlling preferred network

25 selection. In the latter case the Intelligent Gateway application logic combines each
method’s capabilities to provide an optimized solution.

Remote registration control is combined with the ability to download country-
specific Preferred Lists. Using such a combination makes it possible to send updated
lists at any time and then trigger mobile units to carry out network selection by

30 logging them off the network or alternatively triggering them through the same OTA
server that is used to provide the lists. The integrated solution provides the following
advantages:

Better response time to the user



30 carry out active relaying of signals. Thus two implementations are possible. One implementation is
- a passive Mobility Probe and the other implementation is an active Signaling Relay Module (SRM).
The choice between implementations is preferably left to the operator. Figures 16 and 17 depict the

. two implementations. Fig 16 shows 31 the SIM download architecture of Fig. 3 with mobility probe 50
and Fig. 17 shows the integrated solution architectlire of Fig. 4 with a Signaling Relay Module 54. The
OTA platform 26 is §pidailFigeatetditnds GomehspbPABi's home network or at an OTA- vendor's

hosting center. A Jawe%mﬁQMs{z@ﬁ&@&@l@ﬁ&%%i@wa@?{? &ﬁ@f&@%ﬁéﬁ%%”g Agent. The
plied to a SIM that supz%rts Java,. The applet contains the ability to trigger a SIM

applet may bg ap X NE

Initialization éﬁ%ﬁ%@d\f%&ﬂ%@%@*ﬁ@ﬁ@ SRR rEinTtisiied remBhWBRK et stivRtrdeess, and
thus sets thesnewhibdonnieagad:preferance fileasnactive network selection preference file. All the
other SIM files referred tg hereinabove can be controlled by the OTA 10 platform directly, and do not

need applet control >4 HUlamEchients A REptavedPranearh e 1 dosalpadingehagessary logic
beyond that upeded dougpstaip i lelieshrisrmRintaingd Ry, the: hamenssrver arRligatian.Because the

applet is small, it can be downloaded over the air and does not require SIM replacement. Other
possible SOl VRIER S Etds e FatHAtSE OB ta probe or relay, connected to the OTA 15

platform, have to mristtaimee |y agvamauntofiooig Nihe appletitseltranexamPiR.haycould have to

filter a worldwide list for the specific country. Such an applet would be very large indeed, and cannot

be downloadEESFALFIEAeSH Ll Wn op trédherr ancehstinls walhadebwults eraloratekiire SIM
replacementsivithedoResent: STRDORIBERINS Ry renirast 8RRYETsasting asdhg Roaming Manager,

analyzes th %ﬁging traffic, knowing the exact location of the subscriber and running the

e 20
application, \%ﬂg QT GRS Ui PGS BRI BMS2 TORIE HE SPCRREA it eEsference to the
SIM and intelgraied vnbagitnents divRen ie.bandse dsrswitohegsandnha visiiadceuptry then, as

explained, the 25 Intgllient ?a eway, which contains the Relay or the probe, the preference unit
along roaming devices. In the case of the relay only solution, certain reject criteria are set,

typically that the network being accessed is not the preferred network. The request 1s
15 then accepted or rejected according to the criteria.
in the case of the probe + SIM embodiment, an applet is downloaded to the
roaming device as discussed. Then a preference list is sent to the roaming device, that
1s to say the mobile unit. In a preferred embodiment the handset changes the RPLMN
field of the LOCT file before issuing a Refresh trigger, so as to prevent the handset
20 from connecting to the previous registered network without consulting the preferred
list at all. This may be implemented by modifying the RPLMN to a null value, that is
erase 1ts content. An alternative implementation in fact stores the preferred network at
that location. The latter embodiment saves time, since the handset typically first
consults the RPLMN, before going to the preferred list itself. Refresh criteria can also
25 be downloaded to the roaming device. The applet itself decides how to use the
information from the downloads, that is when to seek a new network, based on the
criteria it has been sent.
In the relay plus SIM embodiment, the probe/relay can perform what is known
as enhanced relay logic. That is, since the rejection criteria are the same as the criteria
30 held in the SIM, it is often not necessary to actually reject a request. Nevertheless the
feature is still needed since roamers change their locations and other conditions can
change too. But generally, rejections mainly occur only in the case of roaming

devices which do not support the SIM solution. Furthermore the probe can be set not



with the database and application logic, and possibly an OTA platform, preferably detects the

- registration process by monitoring the associated MAP messages either via the Mobility Probe 52 or

via the SRM 54. The Intelligent Gateway determines: 30 a. Whether the above-mentioned applet

_ needs to be downloaded to the SIM or one is alread4y present. This information is preferably obtained
via the OTA- server database. 32 b. If a new counﬁ’y-specific list of preferred networks needs to be

downloaded 18 TRESANY T§piesiy b ivabLdg drelirshansraia mbksl&amiestarrerodamieyg in the

specific countiyaied ghiripgJdbseaquent YREARsasHeRgas the mobile unit is still roaming in that
territory. 5 C. If the currently selected network needs to be exchanged with another higher priority

network according t % rHteFHCSeY ertpk BBRhc iR B TRE s el 1ibn @opminricacsd with the OTA
gateway to activaie doeoiMe aPRIBtMigh PN 2MR e RS lfi0f; %%H@fé@éﬁ%&ﬂ%{?%ds'

Handset movement from one VPMN to another while it is turned on is 10 preferably also detected by
the IntelligentEARHESETF IHaRdseS RRTERE Shitairhveak fekedeeiuirmeessurhingctnsiiléterred network
selection, thesidhridnieliganiGRisARY HQesSHeAPRIRNIR RSus./Reltesh crmmandio,the handset,

if for example the. handset supports such a Refresh operation. It will be appreciated that the applet

does not peftSiiHFs AeHBATF the Msebedyes Kot fysrirdiRe radk haatmremstorser to is cater
for such cases the hvee peteltigani-Gatevaymaterailymainains st Rl handRetdyRes per

subscriber, so that it is able to determine whether the particular handset type is capable of supporting

refresh. AnotHaBEsSIifAFtoRtts MirlHgemd mammRENSIw S tRishap R Ty aetsiedME! or

handset idenjification viac St¥nionlids apRigheaue handsptidentifigation appigt canhg installed
over the air, 3%%20 then t ig%ared via the OTA platform. The applet extracts the IMEI from the

handset, and'S&hgd iflﬁgr,[?(st LSRRI EREgR NP e PRAFSMS or using GPRS or the

Such a list of preferred networks is preferably applicable for all three methods.
The applet that is downloaded to the SIM when roaming is first discovered can
be used to perform additional functions to support roaming. For example it can carry
15 out short code translation. That is to say a given home network has certain short
codes for services, for example *155 may give voicemail. The foreign network may
not recognize the code at all, or it may not lead the roamer to his own voicemail since
he is on a different network. The SIM applet may be set to recognize certain short
codes and be able to translate them into a dialing sequence that will work to reach the
20 home network. Likewise the SIM applet may also support what are known as world
wide numbers. For example a certain short code may reach a taxi service on the home
network. In this case a roamer is not interested in reaching a home taxi service. He
wants a taxi service in the place where he is roaming. The STM applet can again
recognize the short code and carry out translation so that the user obtains a local taxi
25 service. Similar features may be included to allow support for corporate extensions
for users of virtual private networks (VPN). In general the user of a virtual private
network is able to dial extension numbers of his work colleagues and his home
network performs the translation so that he does not have to dial the full number. A
small extension to the SIM applet allows such a feature to be available whilst roaming
30 as well.
An intelligent call completion, or dialing correction, feature can be provided
using the SIM applet. Thus a set of rules for correcting numbers can be included in

the SIM applet for downloading, which can be applied to all dialed numbers. Tt will



like. The home gateway may then determine, based on. the IMEI, what the handset type is. Returning
* now to Fig. 17, and according to the embodiment of Fig. 4, an operator may wish to select a combined
approach to controlling preferred network 25 selection. In the latter case the Intelligent Gateway
application logic combines each method's capabilities to provide an optimized. solution. Remote

registration ﬁi?ntrollis.co%rggipe%with the ability to ddwnload country- specific Preferred Lists. Using
such a combif&teH HARR SRS SRS B RIUPRIAteEr e @ng: AR Hmaralid thBishrigger mobile units

to carry out niptwidteseleetionyr3Qsloggineihem ofkihe seekLnRleraRtMelFrggering them
through the S OTA server that is used to provide the lists. The integrated solution provides the

m
following ad\%?ﬂe%%es: Better response time to the user 33 Lower signaling traffic to/from the VPMN As

explained above, the ipekatosdsable orarabedifisiant ARRLAaGhesI ifferept sygats based on
profiles such as: the Yisited country, the visited network, the subscriber's community, and the date and

time. 5 Both #H& $URIAGAEHREar Mgt sorans QcHTeRds AsWhaRingoRSnaptsted

country-spedificdeistrefirafenied Matwarks Jufenly Aheinegsaiethanppach refivgbyrgiects an
undesired registratio ttempt.}a%eéjerence is now made to Fig. 18 which is a simplified flow chart that

a
shows comparativ8 PRSEs Atk LR he theesifemidls Bestsibddistsvadrelaplsyitprobe + 10 SIM

and Relay +$iMalecording opraierierosmbaginents i the Braseinusatinn. Rialkiyse cases an
update location recHeJest frgqm a roaming user can act as a trigger. In the SIM based embodiments an

active triggef CAiBeaTEERY SEFUFTREESD the roaming devices. In the case of the relay only

solutionpcertain rejectotiieribrammigt cinisainihiatiheneiwenibaingascessed isRqithe preferred
network. The% reguest IS n, accepted or rejected according to the criteria. In the case of the probe
m

(1 5 tge ] or re 1 u I
+ SIM emb Ocﬁ eﬁ{fig:ﬁpg gifé c?glw‘m 8 g&%% mvention, simply by treating the networks

on the other side of the border as non-preferred networks and rej ecting any roaning
request for them from a user whose previous connection was via a base station near
the border but say not near a border crossing. The genuine roamer, that is one who

15 has actually crossed the border, eventually gets connected, either because he crossed
at a location recognized as a border crossing or after a certain number of roaming
requests is exceeded.

In a preferred embodiment, special criteria can be applied to customers who
actually live near the border. That is to say users who live near the border can be

20 considered as a category or community of users to which special rules apply.

It is expected that during the life of this patent many relevant roaming
communication devices and systems will be developed and the scope of the terms
herein, particularly of the terms “roaming™ and “mobile network™, is intended o
include all such new technologies a priori.

25 Additional objects, advantages, and novel features of the present invention
will become apparent to one ordinarily skilled in the art upon examination of the
following examples, which are not intended to be limiting. Additionally, each of the
various embodiments and aspects of the present invention as delineated hereinabove
and as claimed in the claims section below finds experimental support in the

30 following examples.

It 1s appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in

combination in a single embodiment. Conversely, various features of the invention,



roaming device as discussed. Then a preference list is sent to the roaming device, that is to say the
mobile unit. In a preferred embodiment the handset changes the RPLMN field of the LOCI file before
issuing a Refresh trigger, so as to prevent the handset 20 from connecting to the previous registered

. network without consulting the preferred list at all. This may be implemented by modifying the RPLMN
to a null value thlat 5 Fraﬁe its content. An alternaﬁ?/e‘im lementation in fact stores the preferred
network at thabTocktion Phe IRieleTHBEIM Mt Caes: a stiglectpRodEReRe MhiamPfirst consults
the RPLMN, refdiedaingdethe pieferreditistiselcRefiashdariteria can also 25 be downloaded to the
roaming device. Thg]a}?(%%éttgelf decides hog to use the information from the downloads, that is when

to seek a new network HIFBUERMMTPREALS B8tk SEhEOR HheHiRiIaY I SBOSHA embodiment, the

probe/relay canbpeifoemswitatis, knpvwniRsenhianead selandagic. Hhalis.ince e gigctiqn criteria are
the same as thﬁ griteria 30 held in the SIM, it is often not necessary to actually reject a request.

[
Neverthdless the TeOFETY Kif0se JU Sred Vo din e eorsira thiils iiatiikia sembiiser albnditions can
change too. Buthgeretallycsejgctiohamoaiindesiaeny inihaicaserf 1pampingateniees which do not

support the Sy})/l g%lgtign. Fur'&#l%eiaore the {obe can be set not 34 to reject any requests that result -
from a refresh Operation PATE fE8%f é@ SplirRyonsraREEts sad HREIRIGPRRS Higktissed

hereinbelow nn¢idrefenradsNpivioidaapplication praferalalpws e QRemsiey e sanfigure criteria
according toi\ﬁ%gi%pethe application %ﬁth downloads updated Preferred Lists as 5 well as triggers
] e

handsets to fesume the NetwoPk SeisidRGrdtases fadupabktysrpyrisationaatist Wrotting

mechanism the¢capbiecatistomiz epiafibglvisiie dnaouatnlthendsited Mebwackihasubscriber profile,
the date and%?:;mel%nd Eg_lher arameters. The operator is preferably able to configure per visited

country whether o Activars of dehAfTHI M fneBHoraten Nemvdaicemsendiipletely or using
to just one ofipkithiier shethodsdesarbaciabavedfitesnpenatoswil alsa-he:-able 1o mpply different

profles to ciffprent cpuaties as explained below,



Such a list of preferred networks is preferably applicable for all three methods. The applet that is
downloaded to the SIM when roaming is first discovered can be used to perform additional functions
to support roaming. For example it can carry 15 out short code translation. That is to say a given home
network has certain short codes for services, for example *155 may give voicemail. The foreign
network may_not recognize the code at all, or it may not lead the roamer to his own voicemail since

he is on a différ stwork. The SIM applet may be set to recognize certain short codes and be able

to translate them into a diglingaeRuUsRESRAL Wil \wBrkitgueaghRothesRihameonetwREkdkikgwise the

SIM applet may also sup_ﬁort what are known as world , wide numbers. For example a certain short

code may reSRATEPEAUER LD P EHEHEES FBHVSHRPR S case a roamer is not interested in

-reaching a home tayiResmns: (e fordieaisKbsesrietinibe piase wheile hgds roaming. The SIM
applet can again recognize the short code and carry out translation so that the user obtains a local

taxi 25 service. SimA&PTRRARF SR BT RERITRREC B NGNS SPRTEFSIORIM B AT RSABRS A for users of

virtual private netwarks\RiNIn#H) 2eoskatdheiusesial ®utiual privalel Reb\@ikislle Jagial extension
numbers of his work colleagues and his home network performs the translation so that he does not

have to dial tHEKRIRGHIBAF A AR TEISH TR & SRpraLIRsHErs e i fWie to be available

whilst roaming 30 agherin ARinteliganticalbsqoneletien@ediating gureatior, deatisrecar e provided
using the SIM applet. Thus a set of rules for correcting numbers can be included in the SIM applet for

downloading 2HHEHScih BaPsppe de8-Riiciraied mamiessnrtaiesand Rbipreitiaad ¢ostie rules may
vary per coungi¥cag thisine appleiwhichoisipwnigadedpet coanteyjsctie idpal wasetgend. such

a feature to the mobile teleﬁhone. A further use for the present embodiments s to prevent what is

known as 5 dOGRIEMaRT g IRER SR ARRSE IR BYRESSIWRR AHEaNECIb &R ilral S5 B83R the borders
between onejgefiey apehaRotarfASOUMEREbItini Wser M akaePiekadiirequests, thereby

at said reattempting to select a preferred roaming network.,

2. The remote preference unit of claim 1, further comprising logic for

assigning different preference information under different conditions.

3. The remote preference unit of claim 2, wherein said conditions
comprise time, such that different network selection preferences are sent out based on

different times.

4. The remote preference unit of claim 3, wherein a time used to set said

preferences is local time at a roaming location.

5. The remote preference wnit of claim 2, wherein sad
conditions comprise one of profile settings and abilities of an individual roaming

handset.
6. The remote preference unit of claim 5, wherein, said conditions are based
on a segment of wusers to which a cuwrent handset belongs, such

that said preference information is applied differently to different segments.

7. A remote preference unit for influencing visited network selection by



by one of the networks from the other side of the border. This is undesirable as it typically involves the
user, who has not crossed any borders, in substantial additional cost and generally wastes resources.
10 Accidental roaming can be prevented, in particular according to the first of the three principal
embodiments of the present invention, simply by treatipg the networks on the other side of the border
as non-preferred networks and rejecting any roaming request for them from a user whose previous

connection was via SBEYE Sah0R Wy BB FIeRBHEAG RIS a border crossing. The genuine
roamer, that is one w@&&ﬁ&g&gc@%&r@%@m@gggd&rhi@yyﬁy@%g@tﬁlggnnected, either because

he crossed at a location recognized as a border crossmg or after a certain number of roaming

requests is exceedddiAiRba dteivalve mbBGIRER RGeS HeTRCERATY ApHiRE R Fs@ihers who

actually live near the:bewgss: diiatisdesay vesarssyAQde haanthehorder ganhrL eomsidered as a
category or commupnity of users to which special rules apply. It is expected that during the life of this

patent many Fef&AISPPo Mg SRR SRleRiREe RYantid yiaissied inrine vaRIpISd e the scope
of the terms fgfiein ORI At e iesmPsinoarnennddRabilenreiwaiky indtendeste include all

such new technologies a priori. 25 Additignal objects, advantages, and novel features of the present

invention wilfBEEEATE appeidnt t8idnerBriiieRi SRmBESH the RFPPHIGRExanisIRS IS following
examples, whigheats RetiRtentroiiohediniinanhdditionalineashaf ibanuasiRussembodiments and

aspects of the present invention as delineated hereinabove and as claimed in the claims section
below finds experimental support in the 30 following examples. It is appreciated that certain features of

the invention, whichgare, fox glafitye slessihes inithe comeaxhahsensiste RMRARIBARISMAY also be
provided in combijnation jn a single emhodiment. Conversely, various features of the invention, 36

which are, fof BV MRRLIS BUE-IHtHE CEHESE BRI SHYIE ERHhodiment, may also be

a detection unit for detection of roaming activity by mobile units

a database indicative of preferred networks for selection by roaming units, and

an output unit, associated with said detection unit and said database to output
indications to influence network selection by said detected roaming mobile units,

wherein said output indication comprises a failure to reply to a roaming

request in a given time, thereby inducing a time-out to said request.



provided separately or in any suitable subcombination. Although the invention has been described in
conjunction with specific embodiments thereof, it is evident that many alternatives, modifications and
variations 5 will be apparent to those skilled in the art. Accordingly, it is intended to embrace all such
alternatives, modifications and variations that fall Withiggthe spirit and. broad scope of the appended
claims. All publications, patents and patent applications mentioned in this specification are herein
incorporated in theiP entirehPByFBritaiieiriner thaspladmidativrereinthaid apdicaigancamifrsach

individual publicagiap.daaienh ohOopalentaprligatioamas sretiicalirandoindividualitndigated to be
incorporated herein by reference. In addition, Citation or identification of any reference in this

application sH&IEFEE BRobHA SR saidamaeliiniusisnthsaebsubrirarenehled itp sunairaliicad yprisr art to the

present inventighy 34 & kA Mo dALrARlg preference unit for influencing visited network selection by
roaming mobile units, the preference unit comprising: a detection unit for detection of roaming activity

by mobile units; a database indicative of preferred networks for selection by roaming units, and an

output unit, associatgyl witkrﬁaif&%{@%&e&w@ﬁﬂits%@c@g&ﬁb@%}ﬁp%egtaiegf'ﬁéﬁgeﬁ g ipfluence

network selection by said detected roaming mobile units, wherein said output indications are rejection
signals to roatihG¥eh s Edmptdhe HeBpebife tiotrpraradeticb aminglaswerkierain salerein said
roaming rejegli@nsigpals are sent to location infrastructure of respective non-preferred roaming
networks, thereby to cause a roaming request attempt to fail at said non- preferred network and force
said mobile units to re-attempt roaming requests, thereby at said reattempting to select a preferred

roaming network. 2.1The rempte.prafersasedipit ahplaimdatHrihercRmBHSIAg legin defi,asgioning
different preference information under different conditions. 3. The remote preference unit of claim 2,
wherein said S5 Hsdownload said up to date version using binary SMS,

12, The remote preference unit of claim 10, wherein said connection
is further operable to download an applet to said mobile unit to govern use of said up

to date version.

13. A remote preference unit for influencing visited network selection by
roaming mobile units, the preference unit comprising:

a detection unit for detection of roaming activity by mobile units a database
indicative of preferred networks for selection by roaming units, and an output unit,
associated with said detection unit and said database to output indications to
influence network selection by said detected roaming mobile units, wherein said
indications comprise an up-to-date version of at least a part of said database for
downloading to said detected mobile units, said mobile units thereby being enabled to
consult said up to date version for network selection, and further comprising a
connection to a SIM card infrastructure, through which to download said up to date
version to said mobile units, wherein said connection is further operable to download
an applet to said mobile unit to govern use of said up to date version said applet

containing dialing services customized for a current roaming region.

14.  The remote preference unit of claim 13, wherein said dialing services
customized for a current roaming region are any one of a group comprising intelligent

call completion, home short code, world wide number, and 1VPN.



comprise time, such that different network selection preferences are sent out based on different times.
4. The remote preference unit of claim 3, wherein a time used to set said preferences is local time at a
roaming location. 5. The remote preference unit of claim 2, wherein said conditions comprise one of
profile settings and abilities of an individual roaming hgndset. 6. The remote preference unit of claim
5, wherein, said conditions are based on a segment of users to which a current handset belongs, such
that said preferencd InformafigROL AP pIRAEPaFHERENRT (3 eari SEgihRRYPInsilshte® Seference
unit for influeneainthyisited aaehier khegiretendeyudi @ okaaAvRE Mobile units, the preference unit
comprising: a detectign unjt for detection of roaming activity by mobile units a database indicative of
preferred networks Efcﬁ%%ﬁ'éﬁﬂdﬁ%mﬁ’iﬁ”&ﬁﬁ?%ﬁqw iFURUmEbedBtiSted with said detection

unit and said databasRidheidputidncicationsiiardafiueneskratvorksalpcio b Faithdeiegted roaming
mobile units, further comprising logic for assigning different preference information under different

conditions wherein ¥aidUE3H SO & THE A SEHERY OB ARt g e bash oy e¥nnected to
different availeitefeiwesk e enRteamingdeRian:8.sAidemaiaqrelarence tbfer influencing
visited network selection by . roaming mobile units, the preference unit comprising: a detection unit for

detection of FERTHiHY SEEVRIISH HBDIFS TR a At Rb L5 8 3G At oF b ASAY RStk $Ht selection

by roaming uhitshasdfcanieutpiuhaini, asssgdaledodthsais idetaationunandsaididalabase to output
indications t influenceléftwork selection by said detected roaming mobijle units, wherein said output

indication coRfies&8%0 B0 RTRIINAS MR QiR VRHGBstIn BEGHOER Tristie ikl WG a

time-out to saigkireqy@stu@8 further comprises an association with said detection unit for rejecting

a roaming request from a respective non-preferred roaming network, in association

with said download of said up to date version.

16.  Mobile infrastructure comprising:

a comnection control path for passing control data for individual mobile
telephony connections,

a card control path for passing binary data for updating control information at a
programmable card at an individual mobile unit, and

an operable connection between said connection control route and said card
control route to enable data obtained from said connection contro] route to be used to
activate an update operation via said card control route, wherein said connection
control route is a roaming control route for controlling roaming telephony connections
being one member of the group comprising an SS7-based control route and a MAP-
based control route.

17. Mobile infrastructure comprising:

a connection control path for passing control data for individual mobile
telephony connections,

a card control path for passing binary data for updating control information at
a programmable card at an individual mobile unit, and

an operable connection between said connection control route and said card
control route to enable data obtained from said connection control route to be used to
activate an update operation via said card control route, wherein said data obtained

from said connection control route is an indication of a4 given mobile unit roaming in a



9. The remote preference unit claim 1, wherein said indications comprise an up-to-date version of at
least a part of said database for downloading to said detected mobile units, said mobile units thereby
being enabled to consult said up to date version for network selection. 10. The remote preference unit
of claim 9, comprising a connection to a SIM cardinfrastructure, through which to download said up to
date version to said mobile units, 11. The remote preference unit of claim 10, wherein said connection
is operable %Va%\;\?r?lrgé%gs%%]rﬁp c?%tate version using binary SMS. 12. The remote preference unit of
claim 10, wherein said connection is further operable to download an applet to said mobile unit to

govern use of said Lp to date vegsljon.f’LS. A E_emot}e ?refei nce unit for.ii},rﬁlu(iartlcin vitsited network
selection by roaming mobi E I e ']barse erence ufi 1(%mﬁr?’§|r?é?13 Fete @ISR Yetection of
roaming actisityopyrariobite poiteidedatabaserdbdicatitevatiprefec-edinénfiarkstiar selectiop Hy roaming
units, and an outggfjt unit,n associated with said detection unit and said database to output indications to
influence netiVork selection nyisr(é%ngg%écted roaming mobile units, wherein said indications comprise
an up-to-date version of at least a part of said database for downloading to said detected mobile units,
said mobile units thereby heing enapled onsult sajd up.to dgte version for network selection, and
further comprising & connbR IR (D S BTG thch RS BT e 18 HoliHI8 et up o
date versiontnsaidionchiternisits upeiegosaidfcogregtion 3EMLcthé moperdblectoidnvwaloag an applet
to said mobile unit.to govern.use of said ersion said applet contaiping djali ervices
customized S LR RA i ARk LIRS B ERerer e e BF AR L3 N Sei sov
dialing servidesdrustanigxd fidleand er énibiddeningtvegiondieNRy filke of a group comprising intelligent
call completion, home short code, world wide number, and iVPN. 39



15. A remote preference unit for influencing visited network selection by roaming mobile units, the
preference unit comprising: a detection unit for detection of roaming activity by mobile units a database
indicative of preferred networks for selection by roaming units, and an output unit, associated with
said detection unit and said database to output indicagipns to influence network selection by said
detected roaming m)%bile units, wherein said indications comprise an up-to-date version of at least a

part of said databas® for d8funiBR8iy B EATT STt mEBiE urlfts, SHERIBbifsniCHFEteby being

enabled to censhiilSaig imiacpateonpision J050RIwe Ik saletiinn  RRLoARE I ssRIdPLEPdHaINit further
comprises an associjation with said detection unit for .rejecting a roaming request from a respective
non-preferre P TIRATG VBRI n RELEHST ol W%%d%@im?ﬁl%ﬁﬂ“%f Reap idatyyiidon. 16.
Mobile infrastegeiskg. comprising: a connection control path for passing control data for individual
mobile telephony connections, a card control path. for passing binary data for updating control
information at a programmable card at an individual mobile unit, and an operable connection between

said connection cortrol rogte: andishidieasgireanisolouls o goﬂal@{@tg@ta;@hﬁigg@g fr@gn;sﬁd connection

control route to be used to activate an update operation yia said card control route, wherein said
connection %ﬂ%?%%%@e@né%fﬁﬂﬂ@e&%%ﬁw?%ﬂé% Eb}%‘fFB‘mr‘fﬁW’é{ﬁ%g telephony connections

being one member of the group comprising an SS7-based control route and a MAP- based control
route. 17. Mobile infrgstrur(;:iyre com?risjn ‘a connectign control Eath for passing control data for

individual mobile teféphonyEomEttfon SR ELIEEN bl Gl of bastiiBindAdfePiiSdating

control inforratigfist tiemprearammadieardmtwaingiveial mekienuaitarngancapesakiesgonnection

between said ;‘f?nnection control route and said card
ditferent times.

23. The mobile infrastructure of claim 22, wherein a time used to set said

preferences is local time at 2 roaming location.

24, The mohile infrastructure of claim 21, wherein said conditions

comprise one of profile settings and abilities of an individual roaming handset.

25, The mobile infrastructure of any one of claims 24, wherein said
conditions are based on a segment of users to which a current handset belongs, such

that said preference information is applied differently to different segments.

26. The mobile infrastructure of any one of claims 21, wherein said
conditions comprise the proportions of roaming users currently connected to different

available networks in a given roarming region.

27.  Mobile infrastructure comprising:

a connection control path for passing control data for individual mobile
telephony connections,

a card control path for passing binary data for updating control information at
a programimable card at an individual mobile unit, and

an operable connection between said connection control route and said card

control route to enable data obtained from said connection control route to be used to



control route to enable data obtained from said connection control route to be used to activate an
update operation via said card control route, wherein said data obtained from said connection control
route is an indication of a given mobile unit roaming in a 39a given roaming environment. 18. The
mobile infrastructure of claim 16, wherein said updaje operation is an operation to provide a given
mobile unit with u -to-dath information regar.tatijn(a%g current roaming environment. 19. The mobile
infrastructurd S AISITR TR0 SET L b LA, FABFAIAI cOTBHbES TRGRGDREIBY A group o
SIM card netwdrkologatimpfeatsesngospiisinga weferednebnetkdibMb Bl file, atngsk recently
used field (RPLMN fiel%)l of an LOCI file and a forbidden network (FPLMN) file. 40 20. The mobile
infrastructuré G e e %F%P Y ARG %é%g&%ﬁﬂ% ent comprises a plurality of available
networks, and said up-to-date information comprises preference information for selecting between
said available netwgqrks. %r% T.%e. obile infrastructure of claim 20, further comprising logic for
assigning differenftvé efere 85” H%?ﬁﬂgﬁtﬂﬁocé’fl}ﬁﬁé%t conditions. 22. The mobile infrastructure of
claim 21, wherein saidcenndiiionsoaanipfise tifoe sischthaboifiereata ebvdrdirefeationdyigferences are
sent out bas?(l on different %imes. 23. The mobile infrastructure of claim 22, wherein a time used to set
said preferer? B oG HE Bt a roaming location. 24. The mobile infrastructure of claim 21, wherein
said conditions comptiseconefrbfiler setingsdna-aldited ohptuindividuabl eafmingthangset. 25. The
mobile infrastructure of any one of claims 24, wherein sajd conditions are based on a segment of
users to whiéh 50%%3%%% %%?tbaé}dﬂ%lg,%ﬁﬁ% ﬁ?ﬁt@sﬁﬁ’ erence information is applied differently

to different segmen4s. operable connection between said connection control route and said card
control route to enable data obtained from said connection control route to be used to
activate an update operation via said card control route, further comprising a
preference unit for rejecting a request to use a non-preferred network by preventing

reply signaling and thereby causing said request to time out,



26. The mobile infrastructure of any one of claims 21, wherein said conditions comprise the
proportions of roaming users currently connected to different available networks in a given roaming
region. 27. Mobile infrastructure comprising: a connection control path for passing control data for
individual mobile telephony connections, a card contral path for passing binary data for updating
control information at a programmable card at an individual mobile unit, and an operable connection
between said connection control route and said card control route to enable data obtained from said

connection control Folite td e WsBiAgE0 BEHOHEtTRIES im upelvensperatsthoth oid isduereingrol route,
further compgising am R4 iRUE-4AE iREeeAdREAiRANIRG RIfHSiINa 19 AP el saRgtwork

through which a roaming mobile telephony connection is being attempted. 28."Mobile infrastructure
comprising: 38n%8SHFRES s 8y il saepukn dhednebpdsemeiisingividual mobile telephony

connections, a cargpe@f;mgwgﬁ%owﬁéém bipa dRid iRk WRdAIna SaaliBRIANRN. 2t &

programmable card at an individual mobile unit, and an operable connection between said connection

control route3Adreiedsi osh MFBITBIET IR ARG ariadBEMElT 6 wildbiisnantiaastrol route to
be used t0 aelyake DHREAE ARRIATIR M ALLGAIHRLIIOWRIUADEr CRIBRLISIRG A, Rreference

unit for rejecting a request to use a non-preferred network by preventing reply signaling and thereby
causing saidFEGRIEREE PRI 2301 R IERF GRS AR SHIEEIRATIRLRNGIAGEBtha for

influencing mobile ypitg;reaarding BSWOrkisalartionWRER CARRRSINGITh A QaRpRghenVifopment

having a plurality of available networks, the method comprising: probing roaming connection control
signaling betWé]élﬁ%éi&W@Bﬂé%ﬁ&éﬁ@lﬁﬁt\fla a non-preferred network then confrolling said

connection control signaling to refuse a roaming request to said non-preferred
network, thereby to cause said mobile unit to find another network within said

environment to reattempt a roaming request



.and mobile network infrastructure to obtain an indication that a given unit is attempting a roaming
connection from a given roaming environment, checking a database giving a preference order
amongst available networks in said given roamjng environment, and if said roaming control signaling

“indicates that said mobile telephone unit is making a current roaming request via a non-preferred
‘network then controliiip $&id (Connection control signaling to refuse a roaming request to said
non-preferred netwg{k thereb}ye fo, gnac%suemaf rgn@iqlle unit to fn anothéie etworkR within said

RACE Slembﬁ'% rerar ?1%5’ Unit ¥ iHfeencing

environment to reattempt a ronamlng fequest A
visited networksslectiors. by rgaiming dnﬁtmielmgsal&ngmmpra’t&ejﬁdﬂmmﬁl@mdlm@fﬁlaygprobe on

International Sig/ |ons for. detection tivit by units, a database
indicative of pregflnerre it ﬂvorﬁs‘?ﬂ%e%ﬁ%ﬁ% un? ﬁ%a H%E@R/\‘lglﬁo?;g % Fé‘fi?& W& roamers to
use, applicatiof ;b@gi@'wdrm@&\mdm nrrﬂwgmdeteusnmmqbﬁnemuiamoﬁn@bamwmﬁﬂmts associated with
said detectlor&ggg]be nd said dﬁl a,[bas to out ut |nd|cattons to,influence ngtwork selection by said

e U n (1)?1%?8 u%%en e BEHd %@Wﬁwjﬁ fetiBH & ocation

detected roaming mo |Ie nitd

update S|gnalQhaiutfonnsaﬂwewaammgireqdeﬁtteh‘mam ﬁltﬁﬁl&ﬁl@/@aﬁﬂﬂb@ﬂmem thepsignal is a copy of the
relevant sectlgndg)cat[he dat se which is aded t% the. cargt of the roa r}g unit. The SIM card

upgrade may or mayoﬁ%t%gxalcmcﬂc’)?%f}gwg y a HARSHF mﬁ&ecfhe RAFReMEPENiSte the network
selection processembodiment the output is simply a rejection of the location update signal that

forms the roaming request. In an alternative embodiment the signal is a copy of the
relevant section of the database which is uploaded to the SIM card of the roaming
unit. The SIM card upgrade may or may not be accompanied by a stage of forcing the

handset to re-initiate the network selection process.



