1 PREFERRED NETWORK SELECTI ON FI ELD AND BACKGROUND OF THE | NVENTI ON The
present invention relates to selection of a preferred network for roam ng

5 and, nore particularly, but not exclusively to a nmethod or system for
influencing a roamng nobile unit to make such a selection. Mbile

t el ephones are becomng nore and nore a part of |life, and people expect
their nobile tel ephones to work everywhere, including when they cross

| nt ernati onal PREEERREDINBTWGRKSHBCTIONN! e do not expect to have to
reprogramor 10 replace their tel ephones every tine they travel abroad. As
a result, a secondary nobile telephone infrastructure has devel oped, known

as the roam nIpiEdiis AN BAGKGROUND BOMIEENG¥RAQDN for mobi le tel ephones
that log in for celTular connections in countries which are not their own.
Any gi ven regi bire pesenbinventjonhakte tosetbaionaff agetfenrbdnetwotknfor keangingvi di ng 15
signals. A user supscribes to one .of these networks d. whenever he
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t el ephone si rrpM)éhi gnores ot her, conpeting networks. Wen nobile devices

are outside of Mohie¢ felepbaresrasgbepamingimpre dng radrs@ gaitiadllife, taod peopde r ange of

conpeting ks ver this tine there . 0 defayl t choice for 20
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anot her. One network = m ght sinp offer a better tariff than the others,

or malf ofﬁeﬂlracﬁﬂ’égtt‘élﬁphoé‘ﬁ STy (g ey travisbabrpashe AsGrapiica segpndarsit to
concent r af, 6@l ﬂeleﬂﬁoﬁéiﬁﬁﬁﬂﬁzgﬁ?gésrﬁﬁg?%% lklﬁon\gff%%\ﬁ?goérﬂin riﬁ'ﬁ&stru%&lré) btain a

vol une di scount, “or a par rergr country rmy 25
si mpl y betogmovidesuppertSammolgjieotaiephsnest teat Lopain'for detindar beinsotidns ifsener al |y

nobi | e tel ephones.have preprogramed settings, which are often stored in
an on- boafd ﬁ}eﬁd‘ﬁ"éﬁ%ﬁﬁpgﬁ_ﬁ%ﬂ’%ﬁn GSM t el ephones such settings may be
stored in the gﬁ@ﬁp@od&edahhtfryﬁ@stdﬂﬂnﬁe?%%amﬁrré%rgégﬂmdiﬁ%' S possi bl e

to preprogramthe unit to carry a preference order el ectT ng networ ks
in the gisigrmi|oA pessisobscrivents cae obbickendtebkshod evhshose hbewichesondiik is in

France have .bgen. ovided,w th. r.ef er.enc i st givi the order for
sel ect | gﬁ%loep 1%n etl\ggolgﬁ?t‘? etl}?g”%k.to “&h%“ﬁ% Hgs ts‘ﬁtésc'[‘ﬁ‘fd’ f’ﬁ’gr‘%ﬁf)fqr}%"rngtpé‘ﬁhone
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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.



the top of the list, then the second and so on until it succeeds. 2 There
are two maj or disadvantages with the preprogrammed list. First of all the
capacity available on board the SIMis limted. Thus it is possible to
provide preference data for a small nunber of nost likely regions only. In
nost regions of the world the nobile phone sinply has no gui dance.
Secondly, a given provider's list of 3 which networks are preferred in a
gi ven country Theraate tvearssadisddyastagdsi with tNewraeagramnednish eFisst gneld,
conpani es_can ner%e,gpg%neM/t riffs worked out so that the ecgonom cs of
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networ ks are designated by operators as their Preferred Networks. 20 Yet
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Anong these reasons are erent roam ng agreenents, potential coverage
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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



For these reasons network operators would |like to have the ability to
direct the handsets of their outbound roanmers to preferred networks
whenever they roamin foreign countries. Such directing tools nust be
flexi ble enough to allow network 3 redirection at any tine independently
of the operational state of the handset, as long as the handset is powered
and the preferred network provides thé required air-link coverage.

Fur t her norediredtive adbny tifny ifdepegivitle o6 the opeitibhastded ¥f thé BetdsbaadpaEs to the 5
preferred network can be used by off%erat ors as a neans to achi eve better

terns and?s ©8A#dsElds goweredgad theprpistred getmone proyiden die reqgredwit-inkpar t ner i ng
network oggRlal.Qrs. Existing SIMand over the air (OTA) solutions for
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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 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 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 is 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.



times and different subscriber segnents. 30 There is thus a w dely
recogni zed need for, and it would be highly advantageous to have, a
roam ng network sel ection preference system devoid of the above
limtations. 4 SUVMARY OF THE | NVENTI ON According to one aspect of the
present invention there is provided a renote preference unit for

i nfluencing visited network sel ection4by roam ng nobile units, the
preference uni SUMMARYSORTHBINVEBIIEON on unit for detection of roaming
activity by nobile units a data? se indicative of preferred networks for
sel ection by r 8ﬂ¥ﬁ@gG%P@%¢W§ﬁd’%Eﬁmﬁﬁﬁbﬁwﬂﬁﬁmﬂhmﬁé%B@Wﬁk@Grﬂm?ﬁ sai d
detectio i et -1 i I: o 1 nflnence
net wor k ggﬁggggg%ﬁg§§§g§38§§§§§§§§rgggﬁgﬁgkﬁ% I ﬁﬁ%#t 1o ?%?g%éﬁly, t he
uni t conppicfesnck agitcofprisiagsi gni ng di fferent preference 10 information

under different ,conditions. .Preferably,. said.cqnditji.ons conprise tine, such
t hat dﬁd ffer gntaﬂ%?%&nlymtrs}gﬁ %%‘f"i%@ﬂ ng%%%‘%ﬁﬁté‘gty SRR Uit based on

di fferent tinegdathit aiddtive of Fefé?ﬁd%ﬁﬂorké)f&%&le@@d%f{oﬁﬁlﬁ{genﬁﬁﬁ,sadds I ocal
time at a roamng location. 15 Preferably, said conditions conprise one of

profile setti ngsowipiet vl asseiated gfitheaid detetition greble and aniid dgtahzaeds entput

Al ternati: . i.tionall sai d condi.ti.ons, are based,on a. segnent of
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i nfornation i sPefpibigdhe dhit E(ﬁ’ﬁpﬁiktelsYogi@f&iaﬁii%ﬁﬁgﬂif&@ﬁ@fﬁf&en&o Al ternatively
e

or additionally, said conditions conprise t proportions of roam ng users
cur r et | yinEsHtien weder diffrentepaditionyai | abl e networks in a gi ven roaning

region. Al terngloryaly, la AidlfohOBahbse il dulHibintlANMiwbi 2 Tailure to

reply to a roamng tequest 1n a gl ereby 1 nducing a tinme-out to
sai d r equedctioR Preferefices atyl sent e shsedibpdifferaditiassi ons are rej ection signal s
to roamng re
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15 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.

20 Alternatively or additionally, said conditions comprise the proportions of
roaming users currently connected to different available networks in a given roaming
region.

Alternatively or additionally, said output signal is a failure to reply to a
roaming request in a given time, thereby inducing a time-out to said request.

25 Preferably, said output indications are rejection signals to roaming request
attempts to respective non-preferred roaming networks.

Preferably, said roaming rejection signals 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

30 roaming requests, thereby at said reattempting to select a preferred roaming network.

Preferably, 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.



respective non-preferred roam ng netwrks, thereby to cause a roam ng
request attenpt to fail at said non-preferred network and force said
nobile units to re-attenpt 30 roam ng requests, thereby at said
reattenpting to select a preferred roam ng network. Preferably, said

i ndi cations conprise an up-to-date version of at |east a part of said
dat abase for downl oading to said detedted nobile units, said nobile units
t hereby bei nglresirtEntthdimpert thsdpphrafiRicdmphisést @ahectoars b @M @kd net wor k

sel ection, I n one enbodi.nent_ the apparatus conprises a connection to a

s 5 - . .
SI'M card indpstEatyrgcthnugh whighoigglewpinag sadginde date yaeriandiosaidmelsleguits: ver si on
to said nobile i &6 i Oﬂgﬁﬁ | ON: 4 o downl oad
said up to dat g&\?éer%bg?”osr?%’ usi %ég%f& ?f%%?e?é%ﬁ/@ Er)éecge?i}da%f @pagagﬁa%@g%necti on is
further opsngbineryt3MBownl oad an applet to said nobile unit to govern use
of said up to gate version. Preferably said applet cqntains dialing
servi ces cust O%e%eégb\iyggdgowp%ts fﬁ%&%ﬁpﬁ@g]bé_@%@‘(m@gé?é? Bit9 sadaj d dial i ng
Servi ces GUBHOmIT R dvem wBeb¥5digRp 16 @ABVEGIhSgi on are 10 any one of a group
conprising intelligent call conpletion, hone short code, world w de
nunber, and i VPferghipfadabplgt congdins daling serdodistcutomizedrfocoopréntes an
associ atir%n with said probe for rejecting a roam ng request froma
respecti veaﬁ%‘?ﬁﬁg}ﬂle”ed roam ng network, in association with said
downl oad of saP@fdtbly GafipdislingSdestiOd- cudtdmdeATpH Blrdn® rékniRE AipshrLAFROdi ment  of
the present invention there is provided nobile infrastructure conprising:
a conHect IHPIESH rBPUNRPTISHIS ipeligenpcatlnemmbitionahems ghort endeywverldl nobi | e
t el ephony. i : card control path for passing binary data for
updati ng Vgg%?{ragﬁ}e%’%g(ﬁ)?na;i on at 20 a programmbl e card at an individual

mobi | e unit, aPfasblomaidhiteutenitfedisr eombatesaansseiation anteaid gobeont r ol
route and_.sai.d card control trei?rUte to enabl e data obtained fromsaid

connect i offr EGSHNgI2 TPHTHE TEgPesbiTomed SHRGCU oRAnGRIE TSR TRAsRiae acisek.dii on vi a
sai d car dycohhtid wftl?kﬁi@dox'?ﬁl%@ﬁ?&lid/u ﬁ?(‘.léiie ¢Qgpgction control route is a

roam ng control route for control 1 ng roam ng tel ephony connecti ons.
15 According to a second embodiment of the present invention there is provided

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
20  aprogrammable 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.
Preferably, said connection control route is a roaming control route for
25  controlling roaming telephony connections.
Preferably, said connection control route is an SS7-based control route.
Alternatively or additionally, said connection control route is a MAP-based
control route.
Preferably, said update operation is an operation to provide a given mobile
30 unit with up-to-date information regarding a current roaming environment.
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



Preferably, said connection control route is an SS7-based control route.
Alternatively or additionally, said connection control route is a MAP-based
control route. Preferably, said update operation is an operation to provide
a given nobile 30 unit with up-to-date information regarding a current
roam ng environnment. Preferably, said up-to-date information conprises
updating one of a group of SIMcard nétwork | ocation features conprising a
pr ef er r edmwet necenkly(iBkdVEEH YRPLMN fieldp of aBOCT €itediidl a/fortsieédbnfrielskik( RPLIMN
field) of 1@90 file and a forbidden network (FPLMN) file. Preferably,
sai d dat a(I%ﬁ't A8 f r om sai d connection control route is an indication of

a given nobi | epplihnly 03 &la Bﬁaﬁe@ﬁﬁpsa'i@@tmn@&'o%rb\éﬁr?l;%g@tis ay Preferably,

said current roam ng environment conprises a plura avai l abl e
net wor ks, indicdtismptia given orobiile enit ndamrin@in ogivemnmaniisgenyiroafrenence i nf or mat i on
for se%ecti ng saj d avail abl e networks. The inf]é?gj”u ture may

furthet conpri Elgetﬁfrg ?tsaf IS O M SRR R IO MBS 1SES 2 PHFARY Phf or mat i on

under di f hefilable neaRstcd, a8l Said 4P-t5x6lehRRhN i onSRntbrise ek &S ifBRAsRE ti e,
such that different network selection preferences are sent out based on

di f f er ent farjsplegtingresveanspidavaiable netwotksd to set said preferences is |ocal

time at a roamqng: i P er abl y. ald.conditio conpri se one of
profile setti %Egg#égtg%&#?ﬁa&ﬁﬁﬁergﬁmpﬁge for%ﬁ oF aﬁfﬁn?%@?ﬁeﬁﬁgﬁandset .
Al t er nat i peferernk infdethiticonakieydifferintca@ingidsi ons are based on a segment of

users_ to which current handset bel ongs, such that said preference
i nfor Kati on isPE%g‘?SFI?lwaldo‘foFlfiEWéﬁFq’I}}PlﬂW time, saelethet diffgieahrefworky an

embodi Tengere S Oy FORAIc AN PP BE0} BrREARAKLI Ons Of roaming users 20

currently conne to different aval e networks in a given roam ng
regi on. The i nPreésthlyct tine usmito cergaid jwefepencens Padal tithietat & edangggdi ng a
roam ng rﬁ)i ect signal to a non-preferred network through which a roam ng
mobi | e t el%PBhy connection is being attenpted. The infrastructure may

conprise a prepRERIKIS, il donfiffons 8bBEfiWhedFHRANE SRS and abilities of an
15  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.

In an embodiment, said conditions comprise the proportions of roaming users

20 currently connected to different available networks in a given roaming region.

The infrastructure may comprise an output unit for sending a roaming reject
signal to a non-preferred network through which a roaming mobile telephony
connection is being attempted.

The infrastructure may comprise a preference unit for rejecting a request to

25 use a non-preferred network by preventing reply signaling and thereby causing said
request to time out.

According to a third aspect of the present invention there is provided an
updating method for updating programmable settings on a mobile telephone unit,
comprising:

30 probing connection control signaling between a visited and a home network of
said mobile telephone unit, and

responding to said control signaling by outputting update information to said

mobile telephone unit to update programmable settings thereof.



25 use a non-preferred network by preventing reply signaling and thereby
causing said request to tinme out. According to a third aspect of the
present invention there is provided an updating nethod for updating
programmabl e settings on a nobile tel ephone unit, conprising: 30 probing
connection control signaling between a visited and a hone network of said
nobi | e tel ephone unit, and responding7to said control signaling by

out put ti ng updireferably,aaidedonnection catrel sighaling Corhgliep laneegidihgt 0 updat e
programmabl e sett.i ngs tQEre f. 7. .Preferably, said connection control
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conpri se ﬂBhMﬂQnﬁ@ﬁHgH&ﬂ%ﬂ&ih%ﬁ%&&ﬁbf@&e&%ﬁ'nﬁ@hﬁc&'a at |least one of a

group conprising binary SM5 and GPRS. The thod may conprise making said
updat e i nf or matheonethodimagbtanpriseanakine idypdatmnfirmatien ephibhle et i ng card

of said I I Pr ef er.abl salLd.pr bl e phone setting card is a
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i nfluencing nmethod for_influencin bile units regarding 15 network
sel ecti orPTOF@RRESHElePhory seHing ‘?ﬂﬁg‘hﬁ%‘i@l@ﬁw?@ﬁhmt having a plurality of

ect | 9 webile whire ! I
Control 51 gnal g but RSO B S LA i B BB AR € e o k

i nfrastruntduie(§id)obtain an indication that a given unit is attenpting a
roam ng connection.from ven roam ng environnment, 20 checking a dat abase
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15 network selection when connecting in a roaming environment having a plurality of

available networks, the method comprising:

probing roaming connection control signaling between said mobile telephone
unit and mobile network infrastructure to obtain an indication that a given unit is
attempting a roaming connection from a given roaming environment,

20 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

25  network, thereby to cause said mobile unit to find another network within said
environment to reattempt a roaming request.

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

30  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



maki ng a current roam ng request via a non-preferred network then
controlling said connection control signaling to refuse a roam ng request
to said non-preferred 25 network, thereby to cause said nobile unit to find
anot her network within said environnent to reattenpt a roam ng request.

Unl ess otherwi se defined, all technical and scientific terns used herein
have the same neani ng as commonly understood by one of ordinary skill in

the art tof whfeabd tinbsdinrusnifitionmbibbo ags sysidne ofthe @dsahtSinvertioh dserapnd
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readily understood description of the prinmples 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 1s 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;



the art how the several fornms of the invention may be enbodied in practice.
In the drawings: FIG 1 is a sinplified diagram show ng a network
preference unit in relation to a hone network and a roam ng environment in
accordance with a preferred 25 enbodi rent of the present invention; FIG 2
is asinplified diagram showing the unit of Fig. 1 nodified for achieving
selection of a preferred network by fércing a new | og-in operation by the

roaming unit; FIGa4i8 aisﬁn@ifsddrmdlg'rarhgﬁmdinggn@misJsmig.ngmbhﬁﬁeurﬂ'ntb&ﬁ Fig. 1
modi fied for 30 influencing selection of the preferred network by sending a
pr ef er enc¥&ndinga pyetegapss listdp dhe reamipg yait and thercforgagn new leg inoperatiphG, 4 is a

sinplifi eﬁ#b&gmp%ﬂp{ﬁe@gt.t he unit of Fig. 1 nodified for both sending a

preference Tist to e roarfing unit and then forcing a new |l og in operation
i n accordance RIG.I$ it helowi citart shb®@ingghé preferfddawerdian bf dle@mbodinhdigs ¢f ef err ed
operatjon_of .t he enbodinents of 5 Figs 3 and 4; FIG 6 is a flow chart
show my t%saraé‘gérred operation of the enbodinents of Fig. 2; FIG 7 is a

d iled i J f . f : ; i
nor e det il ed Fid. stk dlon0thalshb WS bR RSO GF i AN

si gnal i ng_exchange between the variou e Infrastructure during a
10 succesEfgu?; roanming | ocation update process; FIG 8 is a sinplified flow

chart il lustrat) .a preferred, procedure for royidin referred network
CTots difforontd 353 oTp Geiple uﬁtﬁ"g}"ﬁd’%ﬁb@ %(P*Fﬁb‘fl\é‘ﬁ%mgggﬁ%f{ﬁ WG 9is a
si mpl i fi edghdlipg egBiadnbe bbtweeh fRVaRGuSnddeSs bEiheerlrREASRAULRINLY applying 15

users to different networks according to current utilization |levels of the
net wotks; sucpgsgful 1qpmisg loceiien vedatd proeessy ati on of the systeminfrastructure,

I AN
si gnal i sprosigihg grefesed astworle fists diffdremizllvit@userabslomiied o differenet wor k; 20
FIG 12 i geg[%elslgsggnal fl ow di agram show ng a successful |ocation update
FIG. 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 FIG. 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  ofanetwork;
FIG. 15 shows a second configuration for setting up a signal relay module as
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.



procedure; FIG 13 is a sinplified diagramshow ng a signal relay nodule

I ncluded within an intelligent gateway; FIG 14 shows a first
configuration for setting up a signal relay nodule as part 25 of a
network; FIG 15 shows a second configuration for setting up a signal relay
nodul e as part of a network; FIG 16 is a sinplified system di agram
illustrating an inplenentation of theldo SI M update enbodi nent of FIG 3; 30

FIG 17 is a sinplified diagramillustrating systeminfrastructure for a
preferred inpl emantatlon of the integrated errbodl nment of FIG 4; and FIG
18 is a 5|rrpI| SERAPEQN OF FHE RREFERRED EMBORIMENTSe enbodi nent s of
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rejection sjgnal re p ticulgrly three preferred versions of this

embodi menfrelrench fontheavrilable nstwarks al sends ¢ purespendigmeutaet tpdpflnence (1) a MAP
protocol #ei&mhihg hobil@dfis choice of network.

15 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  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 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



20 (2) a MAP protocol abort signal, and (3) rejecting the registration
attenpt sinply by ignoring the request, and not sending any response. In
any case the roamng registration attenpt is stopped if it is noted from
the database that this is not the preferred network. As a result the
nmobile unit is forced to 25 try registration again, and this tine may find
a nore favorable network. In an enbodilment there is also a nethod for
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process. |n pagyieirMNheht fbrbsideh fbt FaRtRakeWdichisBeh19Rot heselicMaare: (1)
The PLWMNSEL file, which contains the preferred Iist of networks (2) the

Lo 15 | whigh eam begpedifiedas wellRPLMN - the Registered PLMN - which is the

current roam | i : 3t FPLWN -

t he forbi ddennﬁi@gE%gk%régﬁg%%ﬁd@ﬁ%gﬁﬁ tg%% %g‘né&g%?@gg re‘%‘%?lieo‘!ﬂgm ch can
be nodi f i 8, ashareide thdteeseldOfbn ploeegeallsbaek ed dreadabynilvrdpisedtedndtwaf or e
attenpti toinitialize the Sl Mﬁ ot herw se the re-selection process falls

back to t HELEPSaniN senery themehuaerkretargsddn therhQLl file Féhf‘s%faqlhseé“@ﬁ@? al the
net wor k r@gaEdedny Bretfé}&lde%m‘é E%‘ Phd mmxﬂ? P? ﬁféﬁg?%{e%'ame%%& er any

preference |ist nmay say. may be use one network 15 does
not went dpespetwinta spetifio ngtwook tnebeswelceteided abht Swhia. sitBatidn ia uslikelat i on i s

unlikely _.singce, the ho etwork .has.sone.kind of a roam ng.agreenent with
0 bt edRE nRF pelfitE B e es Pobins Beed B ePitBEve operat i ons
can be trdvgggsleds a Rdpdrat§loption. 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 suitable 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



as a result of the herein-nentioned Update Location signaling, but
preferably at any point of time, that point being sonething that can be
determ ned by the home 20 network. Typically the preference list is

downl oaded, say using GPRS or binary SM5, to the SIMcard in the case of
GSM or other programsettings card of the nobile unit. 1In this enbodi nent
an operative connection is provided b& ween the program setting
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extend. Hone network 18 is the network
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 includes a database 22 which lists the available
25 networks 20.1..20.n in an order of preference, that is to say an order of preference 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 network in reaction to real time changes. As will be explained in greater



of which the roam ng unit 12 is subscribed. The roam ng environnment 16 has
a nunber of nobile networks 20.1..20.n which are technol ogically
conpatible with roamng unit 12 and which roam ng unit 12 could use. As
none of the nobile 20 networks is a home environnent there is no intrinsic
reason why roamng unit 12 should sel ect any one of the networks over any
other and it is likely to sinply selett a network at random and t hen
continue deaibbdlew] the hegic SaMseReeVOf dtitéd. THcrHeHahbphcRide sidiSitéthseds i n t hat
country as long as that first selected network renmai ns avail able. The
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20.2 etc in thg)pemsistenopnment 16 that the roaming unit 12 finds itself. The
order of prefﬂégnce S Hﬁ ically set by the provider of the hone network
18 and may be ‘SétMEIRYRSF gn o technical reliability or tariff or any
other criteriomy cJhgndaldhadsomiLs be updated at 30 periodic intervals due
to changes in conditions and'the like. In a preferred enbodinent the

dat abase is conbined with logic circuitry to automatically select the
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t he roam Ingrdettd uedept 4 Rafiniagempepar foasher, 2 rﬁﬁdﬁhgalbtvﬁgk idetetrhiaks ﬁrhicﬁrfplt by
roamng unit 12 to |og on in environment 16. In order to accept a log in
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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 in 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



detects the traffic involved in such a log in procedure, and reports to
preference unit 10. Preference unit 10 determ nes which roam ng network
device 12 is currently attenpting to log into and which roan ng

envi ronnment that network belongs to. It 20 then consults database 22 to
find out the preference order for available networks in that environnent
and then outputs a signal which can bet used to influence network selection
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si mpl i¥i ePPH haticrngttss profe 44 andoytpptadd. mlm?%fithﬁ Bemmagsingani ng
preferenc i1bi s the

Fei et ontangreibntegle gty (FRRIGRELD! Kb BOR hibhdho Bl 2110 1 g
| are gi venvionmesthe Rrefeesnenaeit i tenalogsudisdatabasertitandelermeds that agai n
except as nece ty. for der st andi ng t present. enbodi In Fig. 2,
Che: mobi | RetiRs 20,0151 (PR EORD PO A b TRE IS RGO REhaDr k20, 1
accepts t&ﬁ'ﬂﬁt@g T8 A r@@&'sf@allt% rleBwork Q0PBHARIRick 19 TR th Romp ekt i es the
honme network as being network 18 and sends a roam ng request (roamreq.)

to the homstretlmrIReVlF@bZnSﬁQUSpfpmeéﬂ@megmm t figchogsesastivak208rtheme roam ng
request sj n.this c art of relay
hat  cone st ofitB3R e R tyete st tkonite ousbERGeris T om pass! ng
update | oaﬂiotsésrheh%tﬂt@@ts thieg) il r8jeb it is depeh el add sé 6n tifityli tA@rdathih®gev@de t O
network 20.1 in environnent 16. Preference unit 10 then consults database

22 and de%f‘éﬁqﬁﬁ the greferaed nesworkoriheabeopithng iy expiaiaed ipresvasardstrildelrw-net wor k
20.1. Th f f |
e pre R e!ré% 2&]9 {%ﬂg% Mﬁ&ﬁgte ﬁ%Q%Erﬂgdlhﬁ%t%g&oﬁhQ“a to

network 20.1 an V|ce o °‘conp registration. Device 12
Is thus fpnreﬁaeehcbmnitrofFag;a;msmuﬂdamrmdmdﬁnmwﬁmrkd abdve.hRarts thateference
unit 10 does not interfere d the roam n est i s accepted. it

chooses nEEWRST JTHASIN PHEHPUS AEUFS AECEY Phthe g psieBeF BHRETEls 2 a’i?ﬁ’coitl t he
roam ng dRYLER to %gél%kéep& henReghsy fo?qn&%twngg thyf)‘?es@ﬁt%‘iﬂ&dﬂ'ﬁédts IEXpl ai ned

in greater detail "bel ow’ Reference is now 3, which 1s an
al t er nat i big. pagbe preferenesringf10tih eonnected 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 relevant 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



15 preference unit of Fig. 1, the SIMupdate enbodi nent referred to above.
Parts that are the sane as in previous figures are given the sane
reference nunerals and are not referred to again except as necessary for
under standi ng the present enbodinent. In Fig. 3, the preference unit 10 is
connected to over the air (OTA) SIMtoolkit server 26, which is a server
that can update SIMcards 28 with newiprogranm ng settings, 20 small user
clients aownShd datcdke.finByit el driferiolf preferdfi@diot thedbdadWetdvosley 3HdGS, dicRVi der to
upgrade hjs subscriber base but its use is limted the fact that SIM

b
are typi i Asmgntiopedahove.thedewrlpadedigta rmmgtsbmqnédmi&t itsdppadhl |y uses
bi S : i . : | h i
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t he st andemitithus ects epebadgedrsyeamteleplamyrindidigg dod sefvides orithvd s lmatil s. I n the
enbodi ment Fig. 3.it Js tively controlle t.h eferengce unit 10.
Control i %“dgé‘e f’kﬁgﬁsweiw ‘@369%_9% gwﬁéﬁﬁoﬁéh%?}ﬂﬁfgléﬂfjoﬁe%éy é‘gﬂé%ﬁ@& The

pr ef er encgpihdvldgte ’Bilhﬁfiﬁ)d&\ﬁi‘ﬁ b 184 m&%hm@oﬁ&m&%ﬁpmm?&gy I ronnent is

in question and consul ts database 22. The relevant part of database 22 is
t hen madeinvalviig thoBeen mwb@Fan®l M t ool kit to SIMcard 28 of nobile unit 12.

The rel evant part. 30 cpntains the rgam net wor ks, i ha pecific

envi ronment, t Bfig‘élfsfsvﬂg"ec%?&ﬁ??vyt%ﬁ}erglﬁgﬁargﬁ?ﬁﬁa}i?{}]’4Wﬁéﬁﬁ89mrks of
nei ghbor i giaeOutdionh 65ths Prdfirahcd datAman Mg @xﬁrﬂ?e bIRATBMLHASERS. Thige bor der,
the list previously downl oaded still covers the new country. For

subsefuenembadimapitaf Fig. 3, thy reebiletundt ippassivelyudetactetixopnectingaip oxdogging its 15
own SIMc ind..out tFk rde . e rot I | ,networ ks and
try each &I{ﬁ) %%IY%IA PR Rt gﬂ%ﬁ%@%&e@%ﬁ%ﬁﬁb@ﬁ%%ﬁ%& ngglfpégt%i%f}d go beyond
the |ist ndteetld Howeverty uptsted tist thards 8ywnlgadddiato thé KBE iehét.cohsulfebe

enmbodi nent ﬁf Fig. 3, the preference uniit thus acts as_a bridge between

t el ephony“HtH s Raxhlpepn atteawt.pnd SPicallyagitss @ PRMEE OB o s § IV HaitiiEation: r uct ur e
for updat gtV ¢ D8R0 thE 5 be BAdGhodaner eby for the first time
enabl i ng rﬂébg? time u da‘fti%g OP S| M%aﬁﬁs ?ﬁl’zli ‘accordance with actual events
i nvol ¥ ng t he Béfeencasimiolvemeds tb. Figst, dibsahuis s etinplified diggramctlastmtibgat he SI M

card is operabl e.t.o do ad the u at e .version of e preference data
Gei ng or RERERBUEEr i EtmbotimsRer T | naviidh e e rokieeBrT e o 3. ¢ ne
nobi | e unkilg, 2 endPBBESS YR dbntRbRC HRAbEPRRRAT M iR eAled RUHIREeRN Ph@s @ i ven
roam ng environnent. The initial log in my be via a non-preferred

net wor k. HBURS &t seme ag riBigad? #ridst areigienithe shoateforonag nunterals ied BERPi s not

consul t edreferred 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 SS7 or MAP for passing control data for individual



until the next log on attenpt, and typically requires a power on or a SIM
Initialization operation to take place for the files to be operational. 15
Ref erence is now nmade to Fig. 4, which is a sinplified diagramillustrating
a further nodification of the enbodinment of Fig. 1 in which the two

nodi fications of Fig. 2 and Fig. 3 are conbi ned, the above-nenti oned

i ntegrated enbodi nent. Parts that ar®s the sane as in Figs. 2 and 3 are

gi ven t hemsbiletelepheiyeatt@edidnE batveeR Netwatles. Miere & QfsBITM pAL &I N except as
necessary for under st andi ng the present enbodinent. In 20 Fig. 4 there is
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detects the _roam ng request .traffic and signals to the preference unit
Chat - riobi WECh SPP G Ao aEe SR e ShDHIng el AGPSRY FEBHRBFRIUEH. 01 | t he
current ”@éﬂ!@fll&)Sc?ivﬁ&tthéGﬁig@e{ﬁﬂe?étfo%qai?&%ts‘@ﬁfﬁat hen a roami ng reject signal
a

is sent back to the netwo nmobile unit” 12 is attenpting to connect
to. Mobil e uniRefe@nesistmonsmide todigt b whiplessta fltve chayidigtiopthepr ocess as

before, until.it,gets.to the pref d pet . Once it | d to th
b e er F ecPHRRBCH vrioh SphataRafRePaiEen Bt g 4 traartce héromBlgion ang
sends updatiRESHA cardiREREHIIhAT ARE HRNoY-bA réib&idabhbaldithéohkit 26 to SIM

28 as before, at sone tine during the newy started data session. In order
to acHi eviategratedagrobadimpetr dhiedloyy ehartdedicatesrabipdating frethydr for npdainghi ch

i ncl udes i j S 7. 0r.. for ssing control data for
i v o aftoBla RO Bk e SR AR AP BRbR. 0% 2 LPL
a Sl M pat donhegtionpaasolnggraling bytwaah thefpobilendRphdiz Wi ehobilkmerw@ki on at a

programmabl e card at an . individual nobile unit., The SIMpath is typically
the OTA SPRRstBisturoplangin pasticulerdps ogmingreapest pigpalac B arepingi6apests an

oper abl © GRS AURE ARtk RBANR? VAR FARRL Sigfalad 001 1 nec

fromthe stTgnaling path, such™as the roam ng request’, t used to
act i vet e praferabbyldeternniped. aT ypoeallyi thistvoalEbdthpabtntrRaf whieh ceamisg isow made t o
Fig. 5, har t

A NEICH (1T T R AT L
card updafdinEaReHIRR andRdkr bR Brdf@En@tof lefClaBR rRERALL MBPdated AEwWE
i ntegrated enbodi nent. The flow chart indicates an updating nethod for
updat i ng 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 to 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 obtain local services.

e A



programuabl e settings on a nobile tel ephone unit. The nethod conprises
probi ng connection control signaling between the nobile tel ephone unit and
nobil e network infrastructure, looking in particular for roam ng request
signals. If a roamng request signal is found then the roam ng environnent
fromwhich the request originated is 15 preferably determ ned. Typically
this would be the country in which rodglmng is taking place. Typically the

envi ronnent haReferentdiB@lowahadislHig H.ekNeh ksSa anglifibe flowUiert NBiswalide has an
order of tgref erence for these usable networks. Updated network preference

i nf or mat i 6A opeFatienad fleyaftemreiastion smbedimentef ¥igr 3t Indfigah thegpemtionsl deci de
whet h t .. & ; . . at t i t
e e B GRles NG AU R OB ARy ol B ALASIRL 15 "0

att enpt i wmitsepgediag netwook seledtiontwienwayseotiag ¢ 4 beehiap evdronrachsige essf ul
preference_|ist faor the countr

' | og-on. has b then th I
data For %ﬂ'ﬂﬁ%&%&f HaIERAER ,aﬁeesaﬂhwbqvm Shaefiod CRETPHESS Bra i P
down oadeg gbie Rodifn: cHMRATBS AR sl PbdAvEeh B ridhfle iblifoge Uffitt e SI M of

t he roam ng uni ThuS the roamng unit receives up to date 25 I nformation
for its pmdghamebilé eetwotk infigstrudtureits obthimessiedicttiat thategiserymat isng used to

activate the SIMupdate procedur.e need not .be an upda | ocation request
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acti vi ti esamhbgy conkahyfgalingéndicassthat thotlodilbecledat atit W dufreBR@REgbd Obt ai n
| ocal services. 17 Reference iis now made to Fig. . 6, which is a sinplified
fl ow charlft Vi3 # pet-pesforrryg nefworkythen thegnsthod fryplves TeipriingdherBMiRe enbodi nent  of
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selection rnfluencing nethod for 1 nfluencing nobile units regarding
net worsk switiotthoenvieemenioo meatteinyy laggirg om diiengvervaminguegudst kigualig 5 a

plurality_of. available networks, .as.descri bed.ahove. The nmethpd conprises
Pirst of coped g Tacas HRRERrt Nt Rom (Sgmatit A5 TSRRWELn | ne
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indication that a given unit is attenpting a roam ng connection froma

given ro gﬁqm]:g:r ehrdtresn irbistconstint viabrepeignificant. 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 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
register 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.



further conprises checking a database which gives a preference order
anongst the 10 avail able networks in the given roamng environnent. |If the
roam ng unit has connected via the preferred network then no further
action is taken. However, if the roam ng control signaling indicates that
the nobile tel ephone unit is currently logged in via a non-preferred
network, then the nethod involves rejBcting the roam ng request as

descri bed abovEhe febiutficat aolating givee baBti ik Gargdiéd for GSM mhrﬁﬂgtdpmaug}ﬁﬂmm k 15
within the environment to reattenpt |ogging on. The new roan ng request

si gnal i sskillqsererson %H@pprféla&r@é@hapén%lﬁ&a%bq adapted to; fDNAaRd TRYIA fi nal
| ogs on v'&wh preferred network. Many handsets have a constant val ue
setting I C imts the maxi mum nunber of retries. This constant value is
significant. |Refesenusisalowymbdy weFigrit) which illestranedi Ifrbﬁeke@efchhectumrfkr and even
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limt is thus pre era vol ded. One way of avoiding exceeding the limt
i's to accepwodnhs m@thowisltodbcatm registats \éch\ﬁécbfafaxte'@mptetwdkaOpr@cedure of

the reject enbodi nt of F| 2.1 nS|d regter detail.
As expl ai Wb’ﬁﬁ erPWSIFT( WRERHPHPEE Aghich: gﬁm{tlﬁ hER e @goﬁ’[nr"& 138 eﬁé aut omati ¢
net wor k- sk @@bringflorl SSPABAL #ink§ 96 Whaherdhe hichftibna YRSEd/dohfrgivel abr oad
and try to register at a visiting network (VPLMN). e purpose of this
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al t hough mhlem‘zkylbémhypeﬁm 1melligeﬂlpghk@ﬁdy@hn&xeh|it&érvbﬁ1@ THd plaifghes can be
adapted t networks. Reference is now nade to Fig. 7, which

i |l ustrat ‘gaéab&%%h’élﬁ 2 areferead; rteé%?rﬁrlhst fop eachoofithe, petptial SAAHAS B3I
enbodi ment of ﬂegsier@ic%%r slafcor mgqo §§7f ﬁb@iﬁ%g&@&d&l atform30 is configured

as a signaling re etween t ocatl n regi ster HLR 32 of hone
net wotk 18 andrl hdMsalmai:es homatectnrm toecguesﬂf tresaveilidls n@dodfs if treciegionnet wor k
:2,)8 In 502 Onl\émé%lﬁga}tggrorﬁ%?gge rUp &%Qgss%u?squc\{l%n%lflt hél\%jn newg E{nsupda e platform
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 Location 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



the international SS7/MAP |inks 36 whi.ch are the International signaling
and control 10 lines, on one side and to the HLR 32 on the other side. It
is noted that the connections at either side to the SS7/ MAP |inks 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 th® potential roam ng regions. The

servi ce WayskGiates esxhoihsag tHabinkhde holch® \whe BeREOGEMI Bist bhd Wi daandset makes a
connection to one of the available networks in the region in which it is
roam ng. éﬁ@%ﬁ§@%cessful sel ection of the given network an update | ocation

(UL) requ i j r . f . . r oam ng
handset ool fdlrichoR Rk kA orgt AR R B o k. a1
such Updptefertedamtwark. r equests arriving fromthe foreign VLR s are

pr ocessedybg/ t he Hor@?e 20 Netwgr k.. The enbodi nent  conpares the requesting
VLR aghi nSPSYREsSPY atcirertion na Rudirsction sesiondhaticnds whh resiffentian g2 e on or
country. bfrdh@ feR@dFNg network and corresponding VLR are the preferred
network inh the visited country then the request is relayed to the HLR for
t he st andBeertiyated SNEY — LYPNNupan wbich on rédrechdmemrbypilivd, . esent

enbodi ment,, The follow ng term i sed herein: Rejectian - a
rejecti onatFeé‘%pBg%e@‘S&‘ff 94 e?@‘b’gte&gpw&%gbj%@‘f&tﬁ@ir?gﬁf‘jr]%sddtéé’f’s‘%ﬁ‘&%pt ance -
an accept geqrt & pMan Updat e- Locati on request Active Rejection - a rejection
that is based on sending a rejection nessage. 30 Passive Rejection - a

rej ect? onPteﬁmediNﬁtwa@@dgmetvgqibmiﬁhgh@ highest aHleeptrssnoamir@esiiaredt Yon - an
attenpt of the application to redirect a handset to the preferred network.
A redirection session includes a set of Update-Location requests and their
19 assocGahaa Flesponses that include at | east one Rejection and nust end

with an AccepRafRfce SUowemaddto Figd, WaEdH 1918 simpli R Jwe ehdrOMuseAFicon t hat
ends with registration to the preferred network. 5 Unsuccessful

redi r ect i #eial Jogiedp v det the presei smbgdineeais.ends with regi stration to a non-

QLS{ ielias{:ledi n:t V\gr!r;]lgjwigg gl%ttilé/ ﬂltaﬁldstayégéﬂslf thedo Q{E Mélﬂﬂ%%itm&i%t OFarl fp%a{eea ions are
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 Control 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



attenpt to register to a deactivated VPMWMN shall be accepted regardless its
position in the list of PN. 10 Preferred Network - the network with the
hi ghest al |l ocated roam ng share (in %9 General Flow Reference is now nmade
to Fig. 8 whichis a sinplified flow chart illustrating general |ogic
flow for the present enbodi ments. 15 Follow ng are the main stages of the
| ogic starting with receipt of an update |ocation request fromthe SRM A
nore det abégde Wwheherab rejaaor astape(rellypheSHNbREd bi tHdRirrchObb@Malg secti ons.
Stage 1 - _Load preferred network (PN) list Load country specific or

user - segnifffibutirieeemparghwith ghe desirgdend. ogi c. 20 Stage 2 - Activation Filter
If the handset (HS) attenpts to register to a non PN then check if the

InteIIige‘!'5 t]!;,r}erfﬁfered Network is activated for the visited country and
net wor k i’ﬁ?ﬁﬂ @a gngw ki me. Stage 3 -Traffic Control Filter 25 @ obal
_-"F% CRYKAt the nunber of rejq%Etions sent to_the attenpted

Traffi’c di‘e © ,
VPMWN neets pr €2 38§ fisdiovpippigginterfpes the apgratpr irabletoasavipign the R Estdor hat t he

nunber of ' i ; - j - 4Kan Wﬁp@ - defined

criteri a.ea%tﬁglc\:jsfet&%i&(lf Rgégn%%gs%ﬁgl?gﬁgﬁrpg I‘K')I'e iqugglsDem 1elE)£t et her to reject

or acceptautemeitiop)ly révaddds thedistacconlitght the prosisionedaoamigg diktshutionyas on

conpared wth the desireﬁ ne. Country Profile 5 List of Preferred Networks

Usi ng t he BP8RAdSR gifr detr Pglpfvace the operator is able to provision the PN

list foor eachrid B 1CypRAIN éludes dnld SRR ihet IRFEaroRhinlofiecldeyt That is

the application automatically reorders the list according to the

provi si onidh thedwmepetverdkrapetdron, as di scussed in nmore detail bel ow. 10

The PN li%%e&%ﬂitf%l y includes only networks that have a roam ng agreenent
r

with the e ng comlg(ingt?oenr zfar;[doc{rder of the following rejection types can be globaily
applied:
15 * Update_Location_Reject (System Failure)
+ Provider_Abort
+ Update_Location_Reject (Roaming Not Allowed)
+ Ignore

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  thelist of PN.



Rej ection types Any conbi nation and order of the follow ng rejection types
can be globally applied: 15 * Update_ Location_Reject (System Fail ure)
Provi der-Abort * Update Location_Reject (Roam ng Not Allowed) * Ignore 20
Combi nations can be provided separately per country as follows: * Any
conbi nati on and order of the above rejection types can be applied to
roaners in a specific country as part2iof the country profile. *
preferably posuiif e odsiohing ihtefasedstdiRuiSsedtheRNE thelSpepAME hYefd ppl y
themto all countries. Persistence Managenent It has to be assune that in
sonme i nst#ne esconfiswiedairach spentrothe susine diuﬁé?er af rejastions pengeditestion ef er r ed
net wor k i mhen ysing 30 the
rejecti o\rll\éeggr’r%ygéhe%{)l%s Sh-gﬁ b% h%ﬂ%% tb %V\Aﬁﬁr‘& { ﬁé&%?ig PeY ‘élaeCﬁlé’Pmr k does not
have the necesk# preferably pasﬂslbme)meieﬁge tHelsefting® fdraing calgey &1d thén spptertain
point in tine. ﬁnother anple is when the roanmer tries to manually sel ect
a non-"pr € gmta gl cevnipes @ P%O%%§E@H@MEh as the above exanples, the
application stops after applying a pre- configured retry schene, accepting
the requested network regardl ess of its positionin 35 the list of PN 21
Usi ng t heSgvioviAstivationg i nt erface as di scussed herein, the operator is
preferably abl Iésmg tmmﬁvlglunmgft@cﬂ haoperanuid prieferdtdy ablsitersonipupdgsr of
rejectlons redlr session. The choices shall be |limted to 1, 2

or 3 rej eY:‘E’I Sroupky Wﬁ‘é ’F@cﬁcflﬁﬁe of fleactivaie SrenigigenpBredermddNetyotet i ne t he
settipgs éﬁalprfﬁeQeféﬂft@ﬁéteafafitﬂerk@fbl&qglp)}’efeéb heM iR afthlstgountries, all in

one command. Service Activation Using't ovisioning tool, the operator
i s preferably Hblgvencoonmny 1sgiﬂ;aen;amd then mdmdmptmnmnynmhéIHMN diatiecti vate or

deacti vate the | ntel ef er.,r ed . .Net woy k all . efault state
for the sEPNELFPLE pdpé(gbra I %teEW’WHPB]&ms?P 1gn 2 ony Some VNS may

be deactivated.

15
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 appled
30 toall of the VPMNs. 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.



If a given country is deactivated then in one inplenention all VPMN s-in
the country maybe deactivated. In an alternative inplenentation only sone
VPWN s may be deactivated. 15 CGeneral Using the provisioning tool the
operator is preferably able to activate the intelligent preferred network
(IPN) in a pre-configured schedul e based on conbinations of the follow ng
time periods: 20 * Always * Wekdays 2 Wekends * Wbrki ng/ peak hours *

Lei sure/ of f-peak hours 25 The default is preferably always. Logic In one
configuration, if a particular country is scheduled or activated then al
VPWN s i nROHBINGRIFIPYLQN e schedul ed or activated, that is the same schedul e

(s a0l ed 300L00 8hdnglisks VAL 0 oBOOLR R GRAIH O] Bqen L he

country is always activate me nown as "schedul ed
act i vat edfiercdntages vPt\butbouridsohrathy te dheadiffexcat ¥HMN baf eachavisitedatintopt si de of
the schedule tines it is deactivated. Time zones 35 Tine managenent, for
exanple foff TA®PEchedul i ng expl ai ned above, is preferably based on the
visited ceyatiyn&wbil'B zone. Area based tine zones are also a possibility.
22 Roaming Distribution Using the provisioning interface the operator is

pr ef er abl 30%blenetwotk Bocate percentages of its outbound roaming to the
different, MPMN s .of .each visited country. 5 For exanple: 65%- to network
A 2006 1R gPRrEE 0% °' Lo networ k. 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 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
30 preferably a momentary snapshot correct at the time of decision
making. Roamers that move from network to network preferably

immediately cause numbers to change.



5% - to the rest 10 The application preferably verifies that the total
percentage is not different from 100% and pronpts the operator
accordingly. Reference is now made to Fig. 9, which presents the
requirenments of Roaming Distribution and its inpact on decision nmaking in
the rejection enbodinent. In order to follow Fig. 9 it should be assuned
that the preferred network is A and tie actual 15 distribution status at

time of recei Vi NOR@arfkry ShoUpdattBe koGt 88 preftBB! rofovas HBS el $38@m i n the
figure. The current handset thus atteg}pts to register to a VPW X. Now if
P

X=A then the requetfier Tshayvee tsilgtor eybpdate docation ¢weniseF ercthisapjspeseready
assigned to A If / | | h re-assi

per cent age and X d&a@%%og%%%ﬁglﬁiﬁ'%é#s%ﬁgejpgf%{agl Igerreofr%regtﬁ)l%flglggﬁdle\lcts t he
request, so that tHhsur0 current handset eventually gets to A |If A already

has the pre- assflgned percent age and the handset selects the next preferred
network B, thalh§epereter is pesierablyyable topyeevs tegctyabstatys obthe goamings er abl v

accepted &i@%ﬁﬁﬂ!ﬁ?ﬁlscoﬁtp w%’lg?eéar@-'cﬁ eP&RhAR! | ocated to B. 25 If the

hone network operator "all ocate ercentage use evenly to all networks
other than A then the systempreferably fills B, Cand D randomy until
they are ]%,[lxl E(Mvm'th their pre-assigned percentage, thereby avoiding
unnecessaryr g e4EEME™ 30 The nunber of roaners in each network that is

used by the syréRébhinSanaPERERhpRlc 16 tHEIRIYdRhMNtS HAPRIER LS ect at the tine
of decision making. Roaners at nmove fromnetwork to network preferably

i medltat edywvidaadsd to SAY earlst Bhaonerajer, is 2ble tRoamfiguse this@pplecation thizittdeidt ry are
pr ef er abl ved. fr. emafter. T hours ai.l .0of no Update
Location l)eé\f/‘ljg n s]?e?%loorn lgﬁl}&se?g%ﬁ%%éeep rgér%lg?sa%&éémy %fe(atﬁg Eoﬂ%%)vé?%h process is

pr ef er abl yond@tichered once per N hours. 5 The operator is preferably able
to view the actual status of the roamng distribution in conparison with
the pre-configur@d BeYlmgéme

b. Ad hoc at a specific future time
15 | c. Recurrent specific time
d. Immediate
e. 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 allows 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
30 Special program users

3G users

=N e -k

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



Ref resh Managenent Refresh managenent applies to the enbodi ments in which
files are 10 downl oaded 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 followng conditions: a. Every Tref time b. Ad hoc at a
specific future time 15 c. Recurrent specific time d. Inmmediate e. As
response to user activated request (e24g. by sending SMs or dialing

desi gnated short godeSBN/PEOSCMBEEn&RgMEnt Profile General As will be
explained in greater detail below, the operator is able to provide for

deal ing with user% SEMwerdmpmgdieryr oupi ng or conmuniti es which can be defined

according to di.ffere ] ' e e ' ound ten
such 25 gr oupidfqr‘lggrse%%}} Q}sblsj %ﬂc?% ?{%?Enéée}lgeﬁ{éﬁesﬁeﬁlﬁg% o?aqggﬁ%#%%ﬁlg%lﬁgél d" users
2. Pre- patdhfigufeAbERoleseig 3. Data users 30 4. Corporate-X nenbers 5.

Speci al programusers 6. 3G users 7. dobal segnents (e.g.: teen / young /

adul t)s 24 8. Nslﬁwebmllisfoﬂﬂygfer@aﬁgmrksg. SI M card nunbers For each
subscri ber segnent the hone network operator is preferably able to

configure the follow ng; 5

* Speci fi ' f. f t ks. * Activat
or deactivate thef IWV@EethdeEFg\?%%etﬂ& l?ﬁf*f@%%g? %ﬁ%%“ﬁ]ﬁ activation "' Y €

and scheduled activation profiles).

Segment priority
10 The segments are set according to 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.

15

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 uuntil 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-



and schedul ed activation profiles). Segnment priority 10 The segnents are
set according to relevant criteria, and there is no reason why any given
handset user nay not belong to nore than one segnment. In order to cope

wi th subscribers belonging to nore than one segnent the honme network
operator may assign priority to the segnents. A particular roaner is then
assigned the profile of the highest pfriority segnent in which he/she

appears. 4&ff tifiigao aéditedetht higdskd. g‘ﬁfstm@afoe\emmﬁlfe be bRigdl thet@herk Aeord1@] €ct i on or
i ntegrated enbodi nents, during given connection attenpt, the roam ng

net work afRf ReSVPEAYaRhlay t@‘ERVﬁ’F E’Cﬁ@ﬁn the preferred network then
I ntell t Ga f 1 ng,
sends o rej ect  Faobprd boMlEGd BEE Ry i Snd Do Een o 8, (07 "

request. ab'btveprarmeéhrblagaanl gateway does this via a relay unit that provides
t he probing agg out features d%scusse above. The rejection ensures

that the current 7?158 W%dh%m? qpeTated,peE pissied coutRR Ysitedon of t he .
current UsdkoAShadis! B8k $ritBE Sanftheriort BEo dﬁ@%dﬂ%ﬁﬂ@fﬂ&aohfgbga‘é&@?fﬂe locati on

request thus fails, which causes the han t totry again to select a 25
networ k f®iccess mtiscanlnn.e. ipredirest A% qféhmﬁmerssalﬂjslaeckﬁdm(z«hamddmﬂat e Location

request cel V. t hen_ st eps b' ar peat ed t|| preferred
net wor k |a§°§ Seoé%eélanesbrroaﬁ’ﬁﬁtlplapﬁnm ge?gﬁffp%ag.arqamﬂs %eﬁgﬁbd One way
of over copersigtehdyeinMxitibg @eebict @?sfa@%dl@t@b& MERYs G féree&m&lbmﬁeadde% is 30 to
accept any network at the final permtted attenpt. If the non-preferred

net wobk | e pegfersednptuerkinet siving gqosi nrepes govarpge idheuseeshegakion b swehng
re eatedl d t.he.application
bagks 25 éﬁs?s%?%e?%edt%ﬁébggk IFect wa{?%ﬁa&(g‘%e%ﬁgé Ell?sedlﬁ%mf%%rl %Q‘Sﬁ& e be a

si gn t hatrohinersénetsrodnsalectionéntddt wor k avail abl e at the given |ocation. After
a pre-configured tipne-out Ey new Update Location request runs the above

procedure agai h*® eubodimensican e grogramamed fq fake eifent abpregislingd Bmeper vi si t ed
country Oferiis, 'sh@lgas AEINYAnE LRI Hotrs JFfe S8 H1F B GRRudHE bHGFRIaE: g operated

in order to achieve a certain
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 criteria 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 to 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.



success ratio only, i.e. to redirect 20% of the roamers only, as explai ned
in detail above. Sonetines, roaners in a particul ar geographi cal area may
show a certain persistency in failing to select a preferred network. This
may for exanple be due to 10 the preferred network not giving good proper
coverage in the user's location. In such cases the preferred enbodi nment
notices and stops trying to redirect, 24 eaving the roaners' network

sel ection i nt agtpracties! setubiodingeditto have HffipieATedmiRtc 1@ prekde Bighect at
pre-defined _tinme periods, such as during the busy hours of the day only,

as di scusd@daliibve under the 15 heading of scheduling. Gven settings or a

gi ven prefer e”ﬁl‘eigé bPdnt E?Qré%%tﬁﬂ&'x ht{?%neét"r@?éaﬁﬂ:ﬁﬂxe? §fEPE>|cXt%on &b%lla{ég the

segments referr to above™or 1Th o oper a

provi si onregedsedtoen a peefersed mmdmmmdbmmeemsttthmmbks of dat a
i ndi cating heav and light users, or on the basis of distinguishing
prepaid uSEFRAEIYYN post pai d users. 20 Optionally, the application nmay

dynani cally adgh tHe 8Ycht bPa PegiB@tYn Es‘%ﬂ n% f&ﬁré&gVPI‘imfPﬂé&‘ gf i ned

criteria such as criteria based o regr stration detected
within a ﬂlrew@llpmah@dsolﬁumtsh@rbmeaenmé be}qrw aadeazf whiclycamesethe 383 & | above,

di fferent enc y be used for different categories or

comuni tr%eépi}f%ﬁ@‘&p? e%% {/B@r ed. 25 In the three solutions: International
t el ephony cont T thede SWFiohE, aFitichdve ek BGiliaed bisbvehe RV oBbn if @reatdpat t he
SRM can read the | ocation requests As will be explained in greater detail

bel owl® t h@temrp@bdowtbﬁeﬂer@nper%@lgt Hatwhietnshowas ghelopsicpystlembi ne t he
f t
ngtC. Ic(tjlnar Fzy&’tr;)}r?uer g?%ggthgt%g QHl[te ggl%e%ugﬁéﬁ%oca%lg%q}égqaﬁ}e%tg t hensel ves

reach t hereﬁﬁbﬂce'ﬂilmetﬂslmm@ehm tefigrc<aRVapaiy eRéept ay fidcesbagufor Liddritendiggre public

nobi | e net wor k preferably fromthe GSTP or gateway STP, the central
entrance FﬁseI?tcﬁmw’gF@%rArﬁ’lg’°‘t‘$1%§&€flﬁt GRds asgoqipted Wétp\}ibfr Wteu%m A practi cal

solut on pReds bQalife St &Pl chadiidantynd o, BNPKE SRRyl | abi 11ty
S priat 3

In the ev are tration att typrca y orm o alocation
updat & rﬁ)diuwmg figuream a preferred net vvor k, the SRM for vvar ds the request to
the HLR 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



5 transparently. In the event of a registration request froma
non-preferred VPWMN there are three alternative solutions, to be presented
bel ow, each of which causes the M5 to search for the preferred VPMN. The
three sol utions, which have been outlined above, are now given in greater
10 detail hereinbelow, with reference to Fig. 10, which shows the basic
system architecture. Parts that are 2he sane as in previous figures are

gi ven t helogaiRo ift6 {te bARCEPNMNRFAdEend g aall eheRQbolsebethe @dxt WPRBBINIngXCcept as
necessary _for understanding the gr esent enbodi nent. A provisioning unit 40

i s associ kgt édney bayeton seleets gqnﬁp@éh omche Eﬁmﬂ}nitlﬁnét@@rksgurf the system for
s ider i ng o i B VEYRG, WEGH RERUOM hifoorided fieuBBh Afh BB 0

expl ai ns @ahlhd ¢assvoPreanedlsfaha BBV flonirtiRirhebilenintt. 12 requests regi stration in

a non- preferred YPMN. In such a case the present enbodi nent uses the SRM
30 tod terni nagaa%{wt%mgé‘mrswnh%q%onds fhebitpsangss the tpelilsoRddoRRIEl s a

st andard kaRall | t uses an abort
i anal £ R R B e e B R Yhur g

expl ai ned el selihmrefore 4 Hisadvantage of hsing thsi“‘graalisg hétallowad” siphaimalli vel y be
used or the request.can si.nply be ignored or tjnmed _out. The transaction
flow s i FROLEEL BnF o308 Mo FoveRrgnate Bre TP ek e FXerIgmiy8 1 1 om
the nobi | @etenh Sorh@ribinghat AFatheN@iNBAK wilbe ARG LMl Rd 1% thoenifBBy! € unit is
a roaner the local network infrastructure sends an update | ocation request

to t hE nowiteran “Ghit of Servine® staterwnsil Rwitatheff ireeithes automatie eoganuad detatotk he  SRM
here deno . r | t., 18 ] cepted and the abart. request s sent as a
et P8 ool s RS BR Rl R n MR ighHER b

reply when it IS rea re %d net wor k.

The abor tcasewhesta peaalaneticrkldoeshottaty@ idandflg bfreé@medtr uct ure where it is
sent as a location update reject to the nobile unit. In the case of certain

rej ections si gRAnSther¥ersigy of theambagiment caFidetd’s Rasablvgor thedempes the
101 ST I A s 6 ik SRS RSEL G (B ot o
next MPMMtamiaeh§S7 sigsdl, the Updytetavatior S gedne Etidure assgondey Thesignthitow ésmai ni ng
Egg‘é‘og\ifms t %%ﬂg:f t?)ptﬁzg:tl iIl lngg Y?Mi\cl:e{:)tsthg iﬁ Ipfa%le |0¥ a %;06}/?&9 agcl;r(t) :rsri]gltla ,ea g}%getljlll aql%?e i st
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 aresult 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 commercial 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



or in the case of renoval of the SEIMfromthe nobile unit. 5 An advantage
of the present solution is that it causes the nobile unit to search for
the next VPMN in the list, eventually leading to the preferred VPM\.
Therefore a di sadvantage of using the "roam ng not allowed"” signal in all
cases arises in the case of non-coverage by the preferred network at the
given locality, there is sone risk t¥at all other networks wll be

di squal i fisatksanapidielochtien tequdst HRaY nkbvektiefindnt tHatbatingJecatioae'Thet ate unti |
switch off in either autonatic or nmanual network selection node. Rather it
i s best t{FIHeshisinIesed g ﬁgmﬁrétlat@mbimhnsr%@wvalx fea¢ieg théase where a
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t he enbodi nen t ossible for t network to respond
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result t mobile unit 12 receives a "Network Failure" signal indicating

20 error %?Bﬁ&“f%“ﬁ‘n the standard SS7 system As discussed above, a further
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The provisioning tool ‘referred to 30 above offers three alternative methods
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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 traffic 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 lock like the point

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



request is passed on via an international signaling route, eventually
reaching the intelligent gateway of the user's honme network fromwhich it
is passed on to the home |I|ocation register (HLR) of the user's hone
networ k, where registration takes place. 5 The HLR responds by requesting
subscri ber data fromthe roam ng network which is sent and then an update
| ocati on acknow edge signal is sent bzck to the nobile unit, indicating to
al | of thgdsdoagels SUTR hetinawithbat owndeda belik Glakal THRtadites, Bhee@dswia has

been successful. Reference is now made to Fig. 13, which is a sinplified
diagran1sﬁ%ﬂﬂﬁ§“@h 10 intelligent gateway connected at a hone network and
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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 amongst 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



and controls SCCP routing wthout owming a valid Gobal Title address, an
address in |SDN format. Reference is now made to Fig. 14 which shows how
an SRM 120 can be connected to intervene between two signaling nodes 122
and 124. Signaling node 122 5 is a GWSC, and node 124 is an STP. In this
met hod the SRMis connected serially to the intercepted signaling |inks,
means all signaling traffic is physic#ily routed via the SRM Such a
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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 control 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
left to the operator. Figures 16 and 17 depict the two implementations. Fig 16 shows



thirdly there is lower signaling traffic to/fromthe VPW. This is because
sone users can be conpletely controlled by the SIMsolution. Using the

Web- based user provisioning and reporting tool operators, it is further
possi ble to custom ze the Preferred Network, if it happens to be an
intelligent 5 network (IN) to achieve the desired service mx and | evel of
control in terns of activation and pebkistence policy. Thus such an
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on an existing handset would therefore réquire 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 subscriber 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.



|l eft to the operator. Figures 16 and 17 depict the two inplenentations. Fig
16 shows 31 the SIMdownload architecture of Fig. 3 with nobility probe 50
and Fig. 17 shows the integrated solution architecture of Fig. 4 with a
Signaling Relay Module 54. The OTA platform?26 is typically |ocated either
at the operator's hone network or at an OTA- vendor's hosting center. A
Java or |like applet is installed on t¥e SIMcard, acting as a 5 Roam ng

Agent. The appbet nEw e c@ppiri-egedific st S Mdfdradd rrepp@Ons heedddyde. The appl et
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present. This information is preferably obtained via 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 to the intelligent gateway as a binary SMS or using GPRS or the
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 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



server database. 32 -b. If a new country-specific list of preferred

net wor ks needs to be downl oaded to the SIM Typically downl oadi ng occurs
when the nobile unit starts roamng in the specific country and during
subsequent updates as long as the nobile wunit is still roam ng in that
territory. 5 c. If the currently selected network needs to be exchanged
with another higher priority network3according to a criteria set of the
home net wor k T}hﬂ)véi'ﬁsiglﬁhnghefﬁcﬁémwﬂﬁaﬂEMNWth the OTA gateway to activate
the SIM applet via binary GPRS etc for the appropriate commands.
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to providé an optim zed solution. Renote registration control“i1s conbi ned
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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
hist at all. This may be implemented by modifying the RPLMN to a null value, that is
erase its 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



- server that is used to provide the lists. The integrated sol ution provides
the following advantages: Better response tinme to the user 33 Lower
signaling traffic to/fromthe VPMN As expl ai ned above, the operator is able
to apply different approaches to different events based on profiles such
as: the visited country, the visited network, the subscriber's comunity,
and the date and tinme. 5 Both the probing only and integrated approach | ead
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preferred, enbodi ment the handset changes the RPLMN field of the LOCl file
bef or ¥ i sl 915 o tecthresgnethedsyigasribed gbaxe. iThe ppesaton will plso hanbilsde apwlyf r om

connectin i | St F}M&r .t hout consulting the
preferr ed‘gli %é% B@gﬁﬁ’%ﬁ{!gﬁﬁ%@%ﬁ%@k@%&% enenl{%éaégl'by nodi fying the RPLMN to a
nul | val ue, t h&mchizslist ef peferiddnetonkeistpre®rably pgilioatile Ve aillrmieemmlﬁﬁsmij 03 in
fact stores t referred network .at . that |ocatiogn., The |atter enbodi nent
saves tine, sih’ﬁ}i‘fgaﬂﬂfll"é ﬂi’f’éﬁo@‘&’%ﬁ%ﬁé‘émeﬁm’# WL‘?‘" F3pRg isdirptHsorpeneicatef or e

goi ng to th@eRhSh&FSRPadditinal fin€lidns tReESRS Yokt .fpo%gﬁﬁﬂ%;@'i cary e
downl oaded to the roam ng device. The applet 1tself decides how t0 use the
i nf or Hat | o sherd pedetrandlatinh.oRbia is taway ai gventiemd wetwerkkhaa camain sedrtor k, based

th iteria it h been,s In the rela us. SI M enbodi ment, the
SP ob e/er efcéci;leggcijl‘asﬁllgﬁe&?tﬁ{ Wpl? ggﬁﬂ}@% give vo1cemaﬁ. FPhe%orelgn 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 SIM 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. It will



as enhanced relay logic. That is, since the rejection criteria are the sane.
as the criteria 30 held inthe SIM it is often not necessary to actually
reject a request. Nevertheless the feature is still needed since roaners
change their |ocations and other conditions can change too. But generally,
rejections mainly occur only in the case of roam ng devices which do not
support the SIMsolution. Furthernoresshe probe can be set not 34 to

reject anpe i@%&@a‘iécﬁthh%& rileSihal vz‘a@qm Bourffy’ B8 MRRBE @ﬁﬂl@cnwhﬂ:h‘i‘s f $ﬁt ures of

persistency, profiles and topology are di'scussed herei nbel ow.

Pr ef er r eddavenioasied papgstintraitis e igrabiey dbsepdabttombeatietodpermobde to configure
criteria %feﬁﬁéfgel ng to which the application both downl oads updat ed
Preferred S'as 5 well as triggers handsets to resune the network

sel ecti on procgdarthehbs fog dafretdnt ympoditiedRSs o frewnt Bhet ik Rhowh bé Nng mechani sm
that can be custom zed to _the visited country the visited network, the

subscrj beqwCWBqai rf@mu@&aeAata@@t%aamm&eceﬁaW@tlﬁérsulmnhwéfw@ nearfie oper at or

is prefergh [ tlvate or
deacti vate t eBPtlr?% {Lﬁlllgg&e)&{n er re N%ﬂtst\ﬁoﬁ% %&elﬁlﬁi%srey\@%%?é% using 10
j ust one lof orenel thanawofmtﬂmnimecte]mrsldmﬂ tIﬁkaréer Tihés iopedaiablews itI aI so be
abl e to appl dlf nt profiles to different countr es a pla ned

ety Tadds

bel ow. Su jrap V&? ISP MR daR BPLPIeed R RaTders i 51Yst tbcrn@ for all

three nmethndsmd gehbRIGRRLRS rdshadced.s downl oaded to the SIMwhen roamng is
first discovered can” be used to perform additional functions to support

roam Hg. For e&em@réahroammg cgmbe prev@ﬂed;un psitigniar eadaling trthe ﬁtst ofitheThat is

to say a given. ho certa ort .co for for
exanp! e RSEHRAPAE BBt e Tl RufieRgns R wSiieg B R Pt ogni ze
t he code @i thalother ide iof tHEMOrd¥Rtas h@x@gréfélﬁedr RAFBiks bAd Rijéctigany Riaagn@i | since
he is on a different network. The SIM applet nmay be set to recognize

certain slisayest for dexss frapga wer wbpee previopgpryingetion Wesyip abasestatioaneay sequence

that will h%B@jg&trsggﬁEt ﬁe@? a%&d@?%ﬁ?ﬁ%@éﬁe&'ﬂ nleéﬁ'}ga{rﬁ%b{hgl%s%lnmepl et may

al so support nown as wWor | rexanple a certain
shor t 1xcodesrmyalipachsed thakérdse evénteallgrgetsw@nhen®l, ehledrbecdose haclobied case a
roamer is n(i interested. in e ching. a hont%es taxi .service. He  wants a taxi
servi ce i% 2!feation secoenized as hporder ‘Fr8 ﬁéceffrwamsbeto dafmiagai n

recogni zeregg\%tsqggﬁgeegggje and carry out transl ation so that the user obtains
a | ocal 25 service. Simlar features may be included to allow support
for corpor at e leamakimed smbbdimens especidfcrivéria aaalbeppplictte cngtomerskeha VPN) . | n

general t h%uallll q{ve%fear% lt)cr>rtdlé|1€jl lThg{ is¥§ galey 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 to
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 is 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,



network is able to dial extension nunbers of his work coll eagues and his
home network perforns the translation so that he does not have to dial the
full nunmber. A snall extension to the SIMapplet allows such a feature to
be available whilst roamng 30 as well. An intelligent call conpletion, or
dialing correction, feature can be provided wusing the SIMapplet. Thus a
set of rules for correcting nunbers cdn be included in the SIMapplet for
downl oadi whichwine, dbr travitsh desepipbd Rrtht ookt ofiaaingtt emtisdiement, iy Wisblbe35 be
appreciated that the rules nmay vary per country and thus the applet, which
is dovvnlB@H@ggﬁ@?aritﬁlﬂr?gF‘}/ar%glut“ﬁ@eislﬁwwmﬂo send such a feature to the
mobi e el ephafifondh thi'ivRfion B8 HoBtl adREbRI§38AnAIRANAE s to prevent
what is known as 5 accidental roam ng. Accl dental roamng occurs while a
subscr i beembodimehts thereof, it cevident that matye tiversatives,enadificdtioys amtivaiativher . At

ing . o be . pi ck f. t he, net wor ks f the oth
o ae of that BEmRRn: hos el E i R Aot it ke Rl t he user
who has ngichGitegaevesamodiIREERsSnd vari SIS ki IRy itREdhd iMednd thost and

general ly wastes resources. 10 Accidental roam ng can be prevented, in
parti cul at¥coae ebihgianpendsd claims.i Adkpublicatings, patentscandriiatent perlicetidrsdi nent s of

h i ' J 10): 1 . h id
of 1 he bor e SR BACspcBibBloh S BB Rl P TR e rtiiey 7 cquest

for them intotheapeificatiohowehdsame et a0ifRe indivilAbpiiiRaGo) peRnSsAL | ON near
t he border but say not near a border crossing. The genuine roaner, that is

one whb 18ptend applagatign wps é???é@‘@gytaﬁ‘éi%‘fié@ﬂ tadieated bl heyingrperatsdnnect ed,
ei ther begabis&yiex n%é.sE?add?tﬁorrﬁ?cilté?ﬁﬁto'r?&ngiﬁgﬁﬂ)ﬂ'ozf%ﬂ%g%gﬁn%ﬁlmﬁiﬁ crossing or

after a certai m? er of roamng requests I's exce a preferred
enbodi nenapplisgéni shill ot becdnatresinsiae admdsicadhiteuchissfaemiess whdlabaiksual |y |ive
near the border,. .That is.to say users who |ive near the border can be 20
consi dere@iﬁﬁoﬁﬁgﬁﬁﬁnmm%%ﬁwni ty of users to which special rules
apply. It is expected that during the life of this patent many rel evant
roam ng conmmuni cation devices and systens will be devel oped and the scope
of the terns herein, particularly of the terns "roam ng" and "nobil e

network”, is intended to include all such new technologies a priori.




25 Additional objects, advantages, and novel features of the present
invention wll becone apparent to one ordinarily skilled in the art upon
exam nation of the follow ng exanplegz which are not intended to be
limting. Additionally, each of the various enbodi nents and aspects of the
present invention as delineated hereinabove and as clainmed in the clains
section bel ow ¢pLatgsSexperi nental support in the 30 foll owi ng exanples. It
is appreciated that certain features of the invention, which are, for
clarity, described in the context of separate enbodi nents, nay al so be
rovided in cpnbingt] [ ' . 1 [ o Vak | ous
1I‘O eat ures of thgj inv%%%@@ﬁ,p?@eﬁéﬁ%ﬁfog%&%h gﬁrﬁgg}sg%? B %twoglgés%?ﬁhég% in the
cont ext abaming mebik: witpiiie prsferenceynitdomgprizéng: pr ovi ded separately or in any
sui tabl e subcorr&na,tion= Al houghﬁéhe anentLo% has been described in
conj unction wi# t%fﬁl@eiuflftéor%%'ap Frasipg a¢tady byjpolile wiSdent t hat nany
al ternatives. y@glfbealdanse af,gre (it ot fop s¥febtlon? BRRRHAHits! fhal hOSe
skilled in the art. Accordingly, It is intended to enbrace all such
al ternatives, amditputcait] accizted withrsesltdetaction baif afidisdid databesa ta dapstpi rit and
broad scope of the ended cl aj ns. | .publications tents and patent
oot cat | BREaoRsE TR sroemielsphan Py caif Agise SR o RRREARRIR Bofpor at od i n
their entirety by reference into the specification, to the sane extent as
i f each individual publication, patent or 10 patent application was
specifically ahd inﬁne\meméﬁpryfqrmwaﬁ@ﬁci@unﬂe oequepresinglogisdeei n by
ref erence,__.ln. if 1 an ptati or. identif-kcation.of any reference in this
appl i cat iagﬁlggwgﬁﬁj énrgr,fﬁ %%t%f:egﬁ% n(r%grénaa tlgg ugnera%ﬁ]grsegfl %’ﬁldﬁlr?gf" such reference is
avail able as prior art to the present invention. 37 CLAIMS: 1. A renote

preference unit for_influencing visited network selection by roamng
nmobi l e units, 1he preswmetcRrefrence upitef Fleimg: whergr it ¢uditionst f or

det ect i 0rbo%eprfsgﬁ%&%@%&t\@iﬂéfmﬁ%e@?ﬂk' s%le.Uﬁ'%ﬁ ﬁgﬁr@&%ﬁ%@%@nﬂ di'l‘f“b%gécf e of

preferred networ sel ection by roamn an output unit,
associ at etlffatenttimes.d detecti on unit and sai d database to out put
indications to influence network selection by said detected roam ng nobile
units. 2. The renote preference unit of claim1, further conprising |ogic

for 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 any one of claims 2 to 4 wherein said
conditions comprise one of profile settings and abilities of an individual roaming

handset.

6. The remote preference unit of any one of claims 2 to 5, 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.

7. The remote preference unit of any one of claims 2 to 6, wherein said
conditions comprise the proportions of roaming users currently connected to different

available networks in a given roaming region.

8. The remote preference unit of any one of the preceding claims,
wherein said output signal is a failure to reply to a roaming request in a given time,

thereby inducing a time-out to said request.



assigning different preference information under different -conditions. 3.
The renote preference unit of claim2, wherein said conditions conprise
time, such that different network selggtion preferences are sent out based
on different tines. 4. The renote preference unit of claim3, wherein a
time used to set said preferences is local time at a roam ng | ocation. 5.
The renote preference unit of any one of clains 2 to 4 wherein said
condi ti ons conprise_pone of%ﬁ%?file settings and abilifies of an individual

roaming handset. 6. i@t gengeapi of grong-efithe pregeding plaine$ ¢l ains 2 to
5, Wwher ei Whér@intaiCARBtlihdBioRs &r ich a
current handset bel ongs, such tﬁj’?@l&%ﬁ%@%&}i@%ﬁ%ﬂ?gﬁ%ﬁﬁ%%nﬁﬁrs applied
di f f er ent 1egpacgvelng-p edyegmingtretwatks.The renote preference unit of any one
of claims 2 to 6, wherein said conditions conprise the proportions of
roam ng users currently connected to different available networks in a

gi ven roani ng 1®gi OThe @moldifrefepéite @ni o€ ERIEVCRheHBint safif rodngdRRcfbn t he
preceding .clainms, wherein said output signal is a failure to reply to a
roam ng rYgidsresentio fcplen nfieptructyng of easpedtive gen-meeferred eming to sai d
request. ﬁﬁwgrks-rtﬂgreﬁg @Ea‘:ﬁsgé%a?ﬁ'ﬁ%?%ugﬂ'a{terﬁgt {31 Qﬁs%id)ﬁont— nes retacedl ng

cl ai s, erein sald outpu N cations are rejection sigrnals to roamn ng
request atdtenykt mdtforcerseidprctiievmita crepateinpt rexghing fatiueds, Hiedrsdr 4¢$2id10. The
renmote preference unit of c%ai 9, wherein said roamng rejection signals
are sent TAPRRINRS 18 3ckerfdRrsterigd tepng netwgtlhect i ve non-preferred roaning
networ ks, thereby to cause a roam ng request attenpt to fail at said
non-preferred network and force said nobile units to re-attenpt roan ng
requests, therkby athsmiwte prefer¢renphitofatoosedfdbe pmegtind dnineg r oami ng

network. 11. .The.r.enpnte preference unit of an ne of the preceding clains,
wher ei n s\gﬁ%fe]inrfalldclgal:%gtﬁggéﬁ?ﬁpﬁ%%n 'é}?iﬁﬁé@tf’ 89fa%?¥é3\9§%3§%“8r?&8%f°‘%§%13| east a part
of said diadabage dbahlcdeine!teasi aptetied saibtle d81e hi8 dndmRiUnRs HRkdps, sai d

nobile units thereby being enabled to consult said up to date“version for

net wor k sediRgenagled ta sonsphsaidatpdo dajsrvstsiqrefos aetweitk sédéctiohai m 11, conprising a
connection to a

12.  The remote preference unit of claim 11, comprising a connection to a
SIM card infrastructure, through which to download said up to date version to said

mobile units.

13.  The remote preference unit of claim 12, wherein said connection is

operable to download said up to date version using binary SMS.

14.  The remote preference unit of claim 12 or 13, wherein said connection
is further operable to download an applet to said mobile unit to govern use of said up

to date version.

15.  The remote preference unit of claim 14, wherein said applet contains

dialing services customized for a current roaming region.

16.  The remote preference unit of claim 15, 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 iVPN.



SIMcard infrastructure, through which to downl oad said up to date version
to said nobile units. 13. The renote preference unit of claim12, wherein
said connection is operable to downlgad said up to date version using

bi nary SM5. 14. The renote preference unit of claim12 or 13, wherein said
connection is further operable to downl oad an applet to said nobile unit
to govern use 7. sallHe tgmoté prefidtrece\@itif any oddof cliimsrie ot 6, whabiarsaidce unit
of claim 14, wherein said applet contains dialing services custom zed for
a current® ‘Bﬁtrﬁ%bgﬁgﬁrl OPries anmssociaionveithyad detesiion ugifer iieclingam 15,
wher ei N sgjghiflk i : ) : n | .80l on are
any one oft ik RgU BRI 4B Lol PIRERA o Bhirh R Ty SR P 11
code, wor baid doerloadinbend umteddatdRixksio9 17. The renote preference unit of any
one of clainms 11 to 16, wherein said output unit further conprises an
association wth said detection unit for rejecting a roamng request from
a respective nog- pr Rfobilk @t ARadhREoRPHWREK, I n association with said

downl oad of said up to date version. 18. Mbile infrastructure conpri sing:
a connection cafersrtigaemtpbpath fergiasgng omttrob Hatd ferandividuahaobilelual nobi | e

t el ephony n ion a card control path for passing binary data for
updati ng %:eoe%pf)%f&lsn%@}onng’ti on at a programable card at an i ndividual

mobi l e unit, andardrofipsipatl ®rpeReHineH dhat afifd EorftN BF6inAonGent r ol
route and said card control route to_enable data obtained from said
connect i of PEEHMBRDIE sardeat ap individugd mabie uaittandat e an updat e operation via
sal d card cont &Pbpéré)dfé Fonnl:9tionT&%wg@péaidecdnﬂgétﬂ)ﬁtcroﬂ&{)Hroﬁte%d%Liﬁ'cg}dl8’ V\/ﬂ?l’ en
said connection contro route 1s a roamng control route for controlling
roam ng t edntphonye womakletdatarobtaiRl froth @aidebihheetion o] feigé wiee @eded ai m 18 or
19, wherein. said cqonnectign control route is an SS7-based control route.
21. The nﬁ‘givﬁ I PAafle OPEraHoR ¥iaspid gatd ‘Eﬂ%rog?ou&-ai ns 18 to 20, wherein said
connection control route is a MAP-based control route. 22. The nobile
infrastructure of any one of clains 18 to 21, wherein said

19, The mobile infrastructure of ¢laim 18, wherein said connection control

route is a roaming control route for controlling roaming telephony connections.

20. The mobile infrastructure of claim 18 or 19, wherein said connection

control route is an SS7-based control route.

21.  The mobile infrastructure of any one of claims 18 to 20, wherein said

connection control route is a MAP-based control route.

22.  The mobile infrastructure of any one of claims 18 to 21, wherein said
data obtained from said connection control route is an indication of a given mobile
unit roaming in a given roaming environment.

23.  The mobile infrastructure of any one of claims 18 to 21, wherein said
update operation is an operation to provide a given mobile unit with up-to-date

information regarding a current roaming environment.

24.  The mobile infrastructure of claim 23, wherein said up-to-date
information comprises updating one of a group of SIM card network location features
comprising a preferred network (PLMSEL) file, a most recently used field (RPLMN
field) of an LOCI file and a forbidden network (FPLMN) file.



dat a obtained fromsaid connection control route is an indication of a
given nobile wunit roamng in a given roam ng environnent. 23. The nobile
infrastructure of any one of clains 1 to 21, wherein said update
operation is an operation to provide a given nobile unit with up-to-date
information regarding a current roam ng environment. 24. The nobile
infrastructure of clain123 wherein said up-to-date information conprises

updati ng one o 15 SI M card ngtwork | ocation features conprising a
preferred net k ( e infragruciurg 9§ elaja &3 4F P49, wikeseinspid|cHTemPLMN  fi el d)

of an L@Ioaﬁliﬂgeerﬁ'%nﬁeﬁﬁoﬁlﬂﬂgﬁaﬂ% gf & ﬁ%\%qlegv&olrfs aé(?sa%éu Q,¢gobi I e

infrastructure of claim 23 or e|n said currenr Croam ng envi r onnent
conpr i sesinforplatiombomyrisss peafaleheebhﬁmmanmfd(seleamg Isetivebnugaid orailalile
information conprises preference information for selecting between said
avallablélbﬁg@ﬁbrks 26. The nobile infrastructure of claim25, further
conprising logic for assigning different preference information under
different conditions. 27. The nobile infrastructure of claim 26, wherein
sai d conditi on#. coﬂ%ﬁrmg@lﬂnﬁésms:auhthlahnaﬁ,fﬁléhqmompeitsmrlkgisé%lecti on

i rast r ceraree R b ol el RR 0B cala pref or ences i s

|l ocal time at a roaming |ocation. 29. The nobile infrastructure of claim?27
or 28, wherein_said conditions conprise one of profile settings and

abilities of a9r7 i ndT RS Wokije m&aﬁﬁwrﬁaﬁa@m 26,3pherqinsaigondisionnf r ast r uct ur e
of any ong,afe ltlﬂ'%eg&vﬁ é%t(?lli%a‘ent%% 1%5 e@] %r%fe%ﬂc'éé 2143 ro%% %%S %do on a

segment of users a current ongs, suc

pr ef er encéfferehbtimes.i on i s applied dlfferently to dlfferent segnents. 31

The nobile infrastructure of any one of clainms 26 to 30, wherein said

condi tions conprise the proportions of roam ng users currently connected to

different avayd ablend RbYR thfaltticfire OF Uln DOAMAGN bGEhOedidsct TR MODI | €
infrastructure of any one of clains 18 to 31, further conprising an out put

uni t for pyefetinaes ia locshtiinegt a egasing icghien. to a non-preferred network
t hrough which a roam ng nobil e tel ephony connection is being attenpted.

29, The mobile infrastructure of claim 27 or 28, wherein said conditions

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

30. The mobile infrastructure of any one of claims 26 to 29, 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.

31.  The mobile infrastructure of any one of claims 26 to 30, wherein said
conditions comprise the proportions of roaming users currently connected to different

available networks in a given roaming region.

32.  The mobile infrastructure of any one of claims 18 to 31, 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.

33.  The mobile infrastructure of any one of claims 18 to 32, 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.

e



33. The nobile infrastructure of any one of clainms 18 to 32, further
conprising a preference unit for rejecting a request to use a non-preferred
network by preventing reply signalingt and thereby causing said request to
time out. 41 34. An updating nmethod for updating programmabl e settings on a
nmobi |l e tel ephone unit, conprising: probing connection control signaling
between a visited and a honme network of said nobile tel ephone unit, and

responding to id contraol sigpaljing by outputting update information to
said nobile t%ﬁep ap lintgf?‘%ﬂ%{) éﬂl@gfﬁwﬁﬁﬁ@m lesettings g8 ampetilsof . 35.
The updatfeRghsRi R c@hpgdiRd:m 34, wherein said connection control signaling
conprises data regarding roam ng activity of said nobile unit in any one of
a plurality ofprobiagicanpestion carree sigealingladiweasariisgedmd o homendtwodogli | si ng a
pluralit%m%{ av?ig?bhe roariqg networks to which said nobile unit is able
to make a9 BIRIKEPERMCES 8E and wherein said update infornation

conpri ses updafegsbnditpab e4idR6ArSakghaliapky Bﬁt_F&ﬁin% uzsuaﬂeliﬁﬂahﬁaﬁ&ﬁcms&ﬂ net wor ks
in an order of selection preference. 36. The updating nmethod of claim 34
or 35, cdnpbisteleghenaaniigosndete piqmemmablgfseitings thereodvai | abl e via at | east
one of a group conprising binary SM5 and GPRS. 37. The updating net hod of
any one of clainms 34 to 36, conprising mneking said update information

avai |l abl e t o a@3%r ogrlammiaties nettedhdoRin Suf wherebndat] @nne&iindtor@bi | € uni t.

38. The u da&in met.hod, of clajm 37, wherein said progranmbl e phane
setting cAFpling comprisss datagsgardmgaeaming agtviteoisajdupobibounininasyiana gt net wor k
sel ection, 4 : i r{EEén i HERG Fatelel] it gar di ng

net wor k ;he 12{:2{11?:%?1@0 eh co%ﬁglgz%llglﬁlta’ e%%llla roié%]g%‘ﬁ env%n‘fgér:[ﬂn%%stﬁné %avi ng a

pl ur al i t yplufalitywefi dvaibitde maming hetywotltsao metidtoshidmobilé sninig: abpe tolmakg ar oani ng
connection control signalj bet ween .sai.d. nobi.l e tel ephon unit and nobile
networ k iR SoaReqHion s Wherein s A AR e Eon SRS RN ¢ | o

at t enpt i NeteRrdned TatA JarkPRGd AN able@PARING NéBRork BT W& DHsERBAGNt . 42

preference.

36.  The updating method of claim 34 or 35, comprising making said
update information available via at least one of a group comprising binary SMS and
GPRS.

37.  The updating method of any one of claims 34 to 36, comprising
making said update information available to a programmable telephone setting card of

said mobile vnit.

38.  The updating method of claim 37, wherein said programmable phone

setting card is a subscriber identity module (SIM).

39.  Aroaming 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 comprising:

probing roaming connection control signaling between said mobile telephone
unit and mobile network infrastructure to obtain an indication that a given unit is

attempting a roaming connection from a given roaming environment,



checki ng a database giving a preference order anongst avail able networks in
said given roam ng environnent, and if said roam ng control signaling

i ndi cates that said nobile tel ephone gmit is making a current roam ng
request via a non-preferred network then controlling said connection
control signaling to refuse a roam ng request to said non-preferred
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said given roaming environment,

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.



