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BLOCKI NG NETWORK SELECTI ON REDI RECTI ON ATTEMPTS | N
ROAM NG FI ELD AND BACKGROUND OF THE | NVENTI ON The
wW@r@s®Bi443 nvention relates to sel ection of a pref/Ar20ed00995

network for roam ng and, nore particularly, but not
exclusively to a nmethod or system for bl ocking network
selection redirection atte S in roamn There are
Tmny. BMK%\I@ NEEBVORTa SERECAION DRRRRRGTIIN vl TEMPTS
prov W he world, usually nore than one in a

Si ng These network operators include, but
are not I|mted to, operators who provide nobility
servties USiB GSM .’ 3G, CDVA, _TDVA,  PHS, WCDMVA,

d A GR. INVENTIQN: 5. These
net \Miilg é%gﬁtzﬁl%ﬁ o?lrI%Ydt&etoVs(éle%ﬁ I?ijag)er 3 @ﬁé‘t f&rc}oanung

SCHibers and to SuBSCF romo
aﬂdgt morek partidhiadyt et met wacksioplyr it ar mpthod i ate system vﬁor: dlocking
to a s bscrlb(g}r froma foreign.country, it is referred
nyvozls selecliog rpdifscHRAPIPHRNIREPAMihen t he net work
oper gl Rt hl%e%l(ﬁﬁl%%xcgelfu@ar%ewl@&%;fb&%rsf lof 'Br@ﬁﬁ&ﬂaein the
network in t e sanme country, it is referred
Wodldnuslaillg mmarihwg ‘one An adinglé aourme't Wihese mtmrh\;hp@htoes include,
cel | S. I ber has d|r ling.relatio kP
Gt icl i eoier et S, HaVRE oty HEvifGuia B3N Poprs,
3Ne OBV (FBWIM% PRIS, #CDOVEA NTOBEN Aed WarK tkhndlbgies or their variants.
subscriber. If the subscrl ber is in a network with
T\hmecrmtwrkdu@sat@r@tprmd@ veicel pnd deta senvidendp theirarymosibrerghers and

t(bﬁlgqscrcel’b line Qslisvgkﬂeﬁ)r“ tﬁg nétgvo of)g}gto}/?%aftlc?e% service to a

sﬂ&kﬂ@érkfmﬁlﬂbefowgﬁ @biukey, it & rem‘n%d rtsc.hs t"tht@&Bativhal FoandageWhen
by the VPMN. The same subscriber is referred to as an

ts, petposroperBlpr tiRVvIARMETVIcR tQ dcTibscréhes diom aother pefiesk dn the
sih& c{> ﬁqs Aok &Ik aﬁé’m@é\/ﬂﬁﬁ‘?éﬁ{ﬁ%n.s froma service

avail Flty per spective e billing for usage
I NCUrA ediltiyr hieamI'kSWithr obgh ankedolac aubsoeibes dihs | deadtsbilling

e 8 OTERge FEFRNngS o REFMLCATEpIR DFevadk GHERBRLor a5

1RHYRSGE in Qﬁ&o?k havBe Qﬁ’&%hﬁéreﬂt {h¥ sqﬁé?sln'b&egs #HuendtQork with which it

i ncreased conpetition and resultant pricing pressures.
does hotehaye redirérarbilling evitiorsbir, trsarviagerctworkvie referred to as the

Vigioe gl Refivarh (VBB e it "B i P GBS per i

r&ffeﬁu& ko adBh %ﬁ\f@dmerrtgamenqu efHéeni! fibirier H@f&éﬁ’ed to as an
revenues that typically conprise between 8-25% of the

outtreaimen diywihie BN dnovuch evensecibe inieparacrs are treated as temporary

subscribers from a service availability perspective, while the billing for usage incurred

by them is through inter-carrier settlements via the home network of the subscriber.
Over the last few years, the revenues to network operators from home
subscribers have consistently declined due to increased competition and resultant
pricing pressures. On the other haﬁd, revenues from roamers have consistently grown
in the same period due to increased mobile penetration ‘in local markets and an
increase in travel. Moreover, roaming revenues are high-margin revenues that
typically comprise between 8-25% of the total network operator revenues. Hence,
protecting the existing roaming revenues and growing them further has become an

important priority for the network operators worldwide.
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protecting the existing roam ng revenues and grow ng

them further has becone an inportant priority for the
wWmedarsosdesdper at ors wor |l dwi de. VPMWN oper at ors, amer/a.2065/000995

the growi ng significance of in-roanmer revenues for

their profitability, make their best to protect and

further grow their share of Zoani ng revenues, gained

f r omVIPMN opedatogs, iawatchefl the gerwing sigodficenedofaneasmerevenues for

i n-roaner. hingel f | | so have his.own preferences, .
R B SE Rar ol TP A P B S ot roaming
reVeANEsC @fine! ffom %Waﬁﬂ%ﬁlé Qhsir R¥AcP BV REENEES. i Bn-roamer

regards to different Vi to be used by thejr .
hismsscmiapealso \baes hiv @i grefercoens. bisady oneatiiegtive roaming rates,
aoqi’le[ﬁ"ttorf have Etartnershi p agreenents with each other

YA STHECHor'€" f avor abl e roani ng charges between

t hen-HI&(ZIl‘ﬂeogeR@tbﬁst BAve prlef@erel) with adperdausi diffs@eng VRMINS to be

w th networks in various countries. These operators
usgduby theik esubsrribgice vAgR eropping abrnady danyr getsvosk qieratpry have

I- ad
phfrdff Hitoo Bt SR el B S I WO Brp I Bl gharees
bethieelh theal |SohidMpepatersadlss wnedl arechusirebsaprokpead méiht ngtworks in

of roam ng nppile cellular gnes. Such products are
VEUsr iy T ‘i(sﬁrﬁﬂeéa,t"”éyw@ilgnﬂﬁn@ FAke SrRcber (GRS stay

| withfn tth¥%¥:clﬁ§| !)ﬁ/rogﬁlsiﬁg)rgﬁrr&hﬁetmgtéht hat a system depl oyed

in ass tron wt e HPWN e home network) is
usedTherei as gerremlyi sunse pejdectsiiorthenesdigesllular megipb rvdech help

registrati,on attenpts of roanmers tryi.ng to. register
HPG Y SPeRiarakr e TR spieght Slgpaming tapilichel gt BRors
SeRLHRHAs & Jifked RN xhSipkOBE SEAREme P& a rej ection
rressa%e causes a nobile unit/handset in an automatic

net wdhisesprioduats @re iymdealtyobased rarh thieoidea ribatha systemvdaplkoyed in

The ot her...ngt | so be rej.ected .the HBWN. . .
oshP RO it e RN T okl BEOBRGE 5 g RS gdection
Iﬂé?ﬁ%’eﬁfn%?oﬁl@toﬁ@{giéﬂéﬂbﬂ &tchPof robefsSIMinetoRbister to a VPMN

t hese products nonitor and optionally reject update
whishatsi & meferablavpp fareasstigeaperdion obthe HEMN ds concerned. Such a

.egi st ' ; ’ h .
R R TS A5t s e, S5k M ecion
nivdBitd earchi fqrabthep hawedk oThd bthe ShativiiPnt Gilkdl ben@jected by the

lines., Alternative products sen list of avail able
HRMMowieg sugh &%ﬁé&ondne%@@ﬁe%@nw%ﬁga yd & FRMIN prghgrred network
i%%ﬁﬂ et. The list is typically provided by Over the

r SIMupdate and is conbined with a SIM applet. The
li st In SGSidle detworkd) ethhsn gs@tuctso nemdtor ranflooptiomally atejeet update

location SS7 / MAP messages that are used as registration messages to the VPMN,
sent to the HPMN from the mobile unit. The product may be based on a monitor or
probe placed on the SS7/MAP signaling lines.

Alternative products send a list of available networks in order of preference to
the individual hanciset. The list is typically provided By Over the Air SIM update and
is combined with a SIM applet. The list is used by the handset to search for available
VPMNs in order. Reference is now made to Fig. 1, which is a block diagram
illustrating the deployment of a unit for network redirection, in the HPMN side,

according to prior art.
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VPMNs in order. Reference is now made to Fig. 1, which
is a block diagramillustrating the depl oynent of a

W@ Riob/08m@n3 net work redirection, in the HPMN si deCT/IL2005/000995
according to prior art.In an exenplary depl oynent of a
prior art redirection unit, a redirection unit 120 may
be depl oyed in the hone netvéork (HPWN) of the_ nobile
uni t. Theln i esemplery Weploymept fnpr pEer aﬁrtprr%éecﬁantumt a

I {
BRGNS 0BRSS, AR By e ot
uni) ITtIhﬁ reditt@?oﬂ&mlﬂ Rialy cddPris¢ o probegartildg. envi ronnent 150,
suc s a_forei n cqQuntry t.o which hone net
does ThoProbgmapd 30 8‘ Prl?r%‘sﬁég RISR!S 19 gagry 01:‘ "r?é‘PW??ROﬁmmg

ad oat%h)art REbAO Ak Sudihhd urﬁf"@4(') Sin SR Ué)&gmtogmeﬁp €50, such asa

envi ronfent 150 I ncl’'udes a nunhber of
fomagmommy toRic hem@nétworkhil 80 doesmpok extenvhi ch are

tech i cal l |b| Wi th her:a'n mabi | e .

uni + hrooria RV AL if o etk WA SoplgnRee 140 is

sdb%@nbeﬁfts mﬁ%aaﬁhg@mrolﬁq{énmyo RR1eR e uBIIRR 6L FrobU hetworks,
VPWNs, for exanple, the honme network 110 may

Vﬁh@ﬁ dr— 3 im Btinvexampihivticl atedagnolagicaliz competibla Mélﬂt the roaming

the redireectio 120, the hone
W@?gﬂ?%liq%nﬁéwg% %%‘E““%%m gfrfﬁ IFJijl a%wm%l}'] gser‘mbl |l e unit
140 TR BoselmReldrRd 18 niBt MivekprisfetediBed dvet @gAVBNING for example,
preferable. The redirection unit 120 nmay send a

th?amrpwr@w% bl pua , prefer Gugrtvenk ovltighitbefanes ta gbe same parent
c! e]%tﬁfu i z}/% AHLR Lec unfCld h&ﬁé BtwoRe 1T§ﬁ1t§@ggrtempt to

inrésponse e 'detéct ed roam ng activ
manipatateribé enokite I‘meItVM(k Jintvayels@iMN 4 hetwolle wiisterit regards as
exanpl e. Upon a predeterm ned nunber of attenpts to
PieéAAblPn VPMN 1 the nobile unit 140, in an automatic

t
Dot pitie REhEEd PP mag dEATR AR AR A h an output
poxetl 96 Khe smmpt%m'ez)utﬁm engeimolude natjectidn massagd sant e response
f er abl the h twork, 110 .
LB SU 25 bk B bRy S0Py RL in
otvBg em’ﬁpiee Uf)Bhta ﬁré&btéﬁrﬁﬁéd Hxhrﬁb&eaﬂwehlp@ssmw%ﬂn mgwllvml the

forth until a network which is pre erable to th
mobileonk 148, n amadutgmatéaneteark sgbeation mede, hetogiatieally searches for

o Bty S SeHE MR B MO e

t o Fithe sécdft Rétwosk mallaliy K @dr-piekdratsié R FAr@ (A& home network
exenpl ary redirection process, Th a GSM envi ronment

1y is mcq:mﬁ@ andttho radireeirmpnynit L wen irpjrect the mobile unit 140 from
this network as well, and so forth until a network which is preferable to the home

network is finally reached (VPMN 3 in the given example), thus successfully
completing a redirection of the roaming mobile unit 140.

Refernce is now made to Fig. 2 which is a flow chart illustrating an exemplary
redirection process, in a GSM environment, by the home network (HPMN), according
to prior art.

When a visited network (VPMN) netwprk communication base station
receives a registration message — an update location (UL) MAP message from the

mobile handset 210, trying to roam in the VPMN, the message is forwarded to a
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to prior art. When a visited network (VPMN) network
comruni cati on base station receives a registration
wore®sas43 an update | ocation (UL) MAP nessagePET/ormein®099s
nobi | e handset 210, trying to roamin the VPWN, the
message is forwarded to aVisitors Location Register
(VLR)_ 220, which is a | ocal 4Qlat abase mai ntained by the
Vigppg kberatipn Begisteri (VLT 2 iwhichyisi 2 lagakdafabgse meaintpimed by the
VESRE T FAK AR R ol R b Barlt Whlis MM dehoming e VAN
regi gtheriRANIN He doatmdricuted fvithh thenjdate 1ouatibn imessadd B30, for
The main database of permanent subsgcriber_jnfornmatiaon
registeringet p}%@tm o ste aehile ajtelty poHlResshife main dpgapase of

%A.ng}-' froma Honme Location
P egl %rfcéﬁbicﬁlﬁ%iﬁg t lgﬁ]ﬁﬁm I\_\for roma redirection
syst enresponding irgjgctidmembtisbpd or thehisent A0ptostbe VIR ¢ thes VPMN

depl pyed in t.he HPM\. rejecti nessage i s.then
iy dpE L Ftion KRt (BLEoF P RBOS Rl isirpedon system,
etillatinQ BRATER 6B pukpbstwiibh 95@:&)1636& &f werHpMRl ection

node, i s preconfigured by standard to autonatically

i ssudhe rejeetins messagroia tlenrforimsdedito the mobile ynit MIUBGP8L er

for e visited networ fepetitive sending 0f.the .

o oS e P RESDY e BB JeB o Fode, i
prR6ST gk ditbyt StalatZbl silangtasally isdusB Pidset sttidard umber of attempts

preconfigured to issue four such registration

togregistastier thenvisiterbActwiorl by repstitiya sending o thioPk. meysage for the
for this i at users have the facility to
Vﬁgﬁg?&ﬁhg%ofxﬁgﬁeﬁg@%rigg' networ k. The standard requires

pr oviAdeoalin® tdarGsMt fisndasd) dnmdbils ahie ¢4 paosnfiguréde issue four
users. The honme network thus nani Pul atively rejects

sychdegistrptionentionypbss and Hignispachnitsi angthsn netwosk nehsdisop der this is
I P, t | I S :

uhEyREERER 0315, HELNSEIY R TSR i

palviierdye hoapeiht dndyadetselebtiddy, of dixduses. f ort h until a

HPWN _preferred network is finally found. nment i oned
D bovelher s tteogk AR5y pomauatiaty fieis oo U itiesbrad the

mdBRE uhit i8RPhReherBRAY dddrdh fR! #6thed VIVINCAtwoHNint hisS successful
manual node, the nobile unit/handset shows a |ist of

rediraéticabR20. ndt sgoonk faundt VBMNs gin. itsThenugiey assl be trgjedead by the
he .avai | abl ks .and t he hands ttenpts
HP Y e tonf B TR A PR B o kAR B RUMELT | on 1 o
not  AWGHEAHDhed abdREhARIBES ate pAVIdEd MAth #nidide deteiidH MeGser is
delay and tries again. According to a GSM standard, in

ablorto rmampally nstest at reswatkailerthist meeual ieds, ghe inpabile qumiighandset

sﬁo%sl/'lsra lig’toof available networks to the user. The user selects one of the available

networks and the handset attempts registration onto that network. If the registration is
not successful, the handset waits for a predetermined delay and tries again. According
to a GSM standard, in non-manual modes the number of retries is limited to four, so
that a fifth retry may be recognized as manual mode. However, if specific handsets
are configured to a different number of retrials than four, say five, the HPMN system
may be configured accordingly, say to six, for this type of handsets. In manual mode,
the user himself has selected a particular ﬁetwork, so preferred VPMN selection from
the HPMN perspective should not apply and the HPMN deployed redirection unit is

expected to honor the will of the handset user.
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that a fifth retry may be recogni zed as manual node.
However, if specific handsets are configured to a

waledobosmams nunber of retrials than four, say fPEBIL2068000995

HPWN system may be configured accordingly, say to six,

for this type of handsets. In manual node, the user

hi nsel f has sel ected a partitul ar network, so . .

pr ef dlpweveyRMuainsite of Pureot hadsets are-aptiipatepete selection mode

HE, e P i on .

of R ity AE o BR R RO NE b el R SRR £ R fcontroting
od fifTuctieing Werseleatiompda VPWINOf current handsets are kept

in automatic selectio de as_the manual node is not
knowdt #BY Fyeat, M@@r@? dzploymeat bl nebw@krseltion systems at the

[ i f i t ! ford

IR, Bty 86 oBbraldfiof VAT VPN o (REHEEHRE o ar8 10 WBbnlfht on
tige HPMNN asy steyst when dtyinghéo kidbise Hait hcohipetitipee raat ahe dteedom to

he VPWN the roam ng user are |eft dependent on
CRACABIONS firéli’ﬁle\%%rg]s‘tryi ng to exercise fair

competrhtkofs M hNeidolPadaliniRaChARS S BAGidUhEr B8 highly

networks. There is thus a widely recognized nee ,
advanhtageowoiol ltvb.a $yistem 9r mdibhad tferfbo selettmnd\aepreferrey sicoyark for

or nethod far t.he.selection.of. a preferred network for
f?%%‘ﬁ%ﬁg“a}ﬁsgﬁv‘?lg Og oa}%av%ﬁml’tﬁéorgbove [imtations.
SNV DO FEE INKBIWTOWAccordi ng to one aspect of the

present 1nvention there is provided an apparatus for
bl oclioserdég e dimeeesnesh odt the npresenit ingenjios theee rietmeyided an

LT R SRS A0 o BPRRR MOS0 i v o
ho

aief ngwotkdwher rd@higt inntheavisigamhétgotk, ahs agparatus ondprising: a
nobile unit of a visjiting user and a respectijve . o
deteeipbraenfigered et dedertingrdRpning ransision bt mebite it phe visiting
I' s i e e
SR SR pBOR S A aTp e e RSOR8¢ viing
usadiandcd iredireatide rijocked\cawsodatnd with ahs eletzotbr asmple confifured for
i ovention there is provided a nmethod for

‘ b&ffmgi',‘%'rtﬁsfeg‘tfm?téﬁ‘i%&ﬂton attenpts at a visited network

sel ecldeofaidy 1 a@@&d"ﬁn%ﬁ@@f ‘fﬁbﬁgre_ﬁéiﬁ%%ﬁioﬁ thB® is provided a

bt
vi sited network, the thod conprising: detecting a
matlzor fog blackingaaftredinedbipn attemmbisl ag awmsited afetveorkissietiiongby a home

RSl AR BESeR GEHIR hbRAL Sp
rga\r@ﬁﬁ i t%sic{@i?nr&d hrlﬁ%i:lé) Ontdf ed_"'ﬁfsitinf'énﬁs%? an@td %s}ﬁ%&ﬁ/e network

efined, a technical and scientific terns use

spleetédnreflizgasion attempt by a home network of the visiting user, and blocking the
redirection attempt.

Unless otherwise defined, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. The materials, methods, and examples provided herein
are illustrative only and not intended to be limiting.

Implementation of the method and system of the present invention involves
perfofmjng or completing certain selected tasks or steps manually, automatically, or a
combination thereof. Moreover, according to actual instrumentation and equipment
of preferred embodiments of the method and system of the present invention, several

selected steps could be }mplemented by hardware or by software on any operating
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the sane neani ng as comonly understood by one of

ordinary skill in the art to which this invention
whedoe0s43 The materi al s, methods, and exanpl esP@r/m2oasad0995
herein are illustrative only and not intended to be

limting. Inplementation of the method and system of

the present invention invol ves perform ng or

spderplofany, @nnwaxeairm comtapation thersels or example, asplrardiving, selected
I er

S%g co[r}gﬁé %%CBM%%? 8%1@ [ n@élgﬁt@n gtatsoncaﬁdo rey%{rg‘% A POﬂware

spleatt@ rsit@@ siredinwremtioh odull s Efﬁplbﬁﬂnﬁﬂchssasﬁlﬂmw; of @ ftware
pr esent |nvent|on several selected steps coul d be

IS HoRSReRE BxecHisf i SOBPUSy @@gtanar%utawe Apgrating system. In
t f It r {
agg gﬁ%bé@&@’ %ﬁ‘o‘%t t}fohhgl’i% el of%{@(’i:}%gﬁsdtogﬁh be described
at being pesfntmeinbycd d:htd pbmz:essqo,l mnhas edom@umg:pllatfom fﬁr executing a
ircuit. As software, selected steps of the invention

P%‘M%éﬂ%fﬁﬁ*%m ed as a plurality of software

i NSt IRigERISSARIPMIORKOE YtEad DRA WIGERPUt er  usi ng any
suitapl e operating system In any case, selected steps

of t Héeripvdntidn anliersipsdeseniteid, by avalyrofenainpte edp witheeference to

bed b .
A RtIEE A, PEihepaihe Reforid R B SRR g By &l it
id BEIsEE (haP MBe ﬁﬁﬁbglﬁrm BrEl @\'V@S—’ Jﬂ'@(aﬁw\’ah@oﬂ_ Brposes of

invention is herein described, @y of "exanmpl e only, .
llmsﬁuatw@dléet@sme of thetmefered émbadlynqngs rthewiegent inyention only, and
eC|f|c renc W
PEACASL B BRER nlR B RN ot Ay df rencty
lmiam@b& desudiption of uidopﬁmspleﬁ ahd cosdeprinl ¥spects HE WS imBntddn. In
the preferred enbodi nents of the present invention

ﬂ@ﬁlf%ar@m’ép atﬁ@nlgtrlémﬁee@ $hovp ﬁfa'&tur@b defaids, pE thepmyentiap in more
{34 lI ﬁl\éﬁdlst ﬁeé% TIeH{al qgﬂefsﬁﬁginlgu a:f‘ QH(? rlﬁ%?l%n the

escription ?Sthe pr| nci pl'es and conce aspects
d@écripltlen itakeantittothe drawidgpis snakéga apparein tatthcsa'p,kﬂled ma}i@art how
fo shosztruturaI details of the jnvention in nore
threteypral form of theyjpyaadion mpyiksemp SIS
underngyanghngeef the invention, the description taken
with the dravvl ngs meki ng apparent to those skilled in

the art hdig.t hes sebeclaldifgpamsilloftrating hhn\;d@plqymnmﬁ abenit for

enmbodi ed jn practice,. ln the .draw ngs: Fi lis a

o1 ocrtetirork Fefiefiion, f e ey sidk. e dpanblorat o

for netwo rzeg Iarfwr bR 111u§tr£tﬁ% dﬂ%@é&@la@lﬁ redee@6Hlpiddess, in a
to prior art. Fig. is aflowvchart illustrating an

exenpbSviyenyiseliments b}btuhe bome@styork rﬁHBI\M/a@wdmg mmtmr art.
by the horfeg “fls a scﬁexg_{ Nﬁ?agr clﬁlsg t?r% an e emp ary archltectu.re of

connected home network (HPMN) and visited network VPMN, according to a

preferred embodiment of the present invention.
Fig. 4 is a block diagram of an apparatus for blocking of redirection
attempts according to a preferred embodiment of the present invention.
~ Fig. 5 is a block diagram of a second apparatus for blocking of
redirection attempts according to a preferred embodiment of the present

invention.
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Fig. 3 is a schematic diagramillustrating an
exenpl ary architecture of connected hone network

W@ bioimBo4and vi sited network VPMN, accordi ng t oPE@I/IL2005/000995

preferred enbodi nent of the present invention. Fig. 4

is a block diagramof an apparatus for bl ocking of
redirection attenpts accordihg to a preferred

enbodi menFigf6 ishe gpnesliged flow ediagram. ofFp dirstsmpthod for dddcking

di agram of a second a ratus_for. bl ocki.ng.

e FERER aFERR: RBRRNE Do G ed Rt of the prosen
enbodiverién. of the present invention.Fig. 6 is a
generalized flow diagramof a first nethod for

bl ocki ng FigiTriect o %m&r@ﬁmfsa srcend rsiepd Br dloskéeredigetion
o _ | S . .
i agh o oGfortBg ufk FRA-A QAR BN o oot Rrfniod ™

attenpts &ord@ i adlotodagpmefofra thirdeniothdt nfion blakidgheedirection
present invention. Fig.. 8 is a flow diagramof a third

met hatemplE aptosding fry2 PEdstFdambndimentahtheaprsssab myepden o

a preferr g, &RadppRN; [ §€a BEGHE RetddVRR Wi QRking Fedirecti
9is aflo %gram ofla%fdlfnour?h met hod for bl ocll<rilgﬁg Hrection
r edi rteroptoncardiegid s prderorddimippdiment qiitlef preseanti invention.

& agr am ofif 01 PR ABEFGPL BTk RUpoH i AeKifediFeetion
at t egRdMpd a6 @hp® A PreferRiddRbdBHeROTRE Hreint Blvehiiéh.

present invention. Fig. 11 is a flowdiagramof a
si xth met Kegl Ylois aflowidisgrameefi 2 sixth orethad: omplecking redirection

accorgding to a.preferred di syent, of, t he present
e tits apheele B F iR TR R s epBb Vel

The PESTRIPTEON®Y TEE FREPPRR EDEEMBEPPAENTES and

met hod for blocking redirection attenpts at a visited .
net wehk Rseseat embpdifients epRriGetwePRAGNG R oagihad for blpcking
visit : e ‘ . ; .
rel LG VMELEa vEIEL BERE RBICAYY PRERE HeRiork wifth roaming
in avehtd ostwioely be better understood wth reference to

the draw hgs,and acconpanyj ng descriptjon. Before _, ‘
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understood that the invention is not limited in its application to the details of
construction and the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is capable of other
embodiments or of being practiced or carried out in various ways. Also, it is to be
understood that the phraseology and terminology employed herein is for the purpose
of description and should not be regarded as limiting.

The present invention aims at helping a visited network protect against
network selection redirection attempts. Such attempts are usually based on issuing of
manipulative rejection messages from the side of a home network (HPMN) of a
mobile unit, in response to .a detected roaming transaction of a mobile unit of a

subscriber of the home network (HPMN) in another network. Such a roaming
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With preferred embodiments of the present invention, as deployed in a visited
network (VPMN), described hereinafter, these manipulative redirection attempts are
blocked.

With the apparatus and method according to a preferred embodiment of the
present invention, these attempts are dealt with by detecting a roaming transaction in
the visited network (VPMN) and a respective redirection attempt by the home
network (HPMN) of the in-roaming mobile unit user, and blocking the redirection

attempt. The blocking of the redirection attempt is carried out utilizing capacities of to
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However, in a preferred embodiment of the present invention, the visited
network (VPMN) is equipped with a redirection blocking apparatus 350. The
redirection blbcking apparatus 350 is connected to the SS7 / MAP links 370 for
detecting a roaming transaction initiated in the VPMN and an attempt of the home
.network of the mobile unit to redirect the roaming transaction into another network.
Upon detecting the roaming transaction and the attempt at redirecting it
initiated by the home network of the mobile unit 310, the redirection blocking
apparatus 350 tries to block the redirection attempt. Optionally, the blocking of the
-redirection attempt may include canceling messages, converting messages, initiating

messages, or any combination thereof.
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networks. With GSM, the home network (HPMN) may use one of known in the art

products for redirecting network selection by a mobile unit/handset when the
user/roamer tries to register to a visited network (VPMN) which is regarded as non-
preferable by the HPMN.

In a GSM network, these products issue a manipulative rejection message in
response to a MAP update location (UL) message, sent from a candidate roaming
Visitors Location Register (VLR) of the VPMN to a Home Location Register (HLR)
in the HPMN.

When the registration attempt is rejected by the HPMN, the VLR at the visited

network reports the rejection to the mobile unit. The mobile unit attempts another
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Preferably, the apparatus 400 has the functionality of a Signaling Relay
Module (SRM), i.e. the ability to intercept MAP / SS7 messages that are detected by
the receptor 410. ,

Preferably the messages are recorded and stored in a database 420.

Optionally, some of the intercepted messages are then modified or canceled
by the redirection blocker 430.

This SRM functionality may help monitoring the update location messages

sent by the actual VLR, for intercepting and canceling (if required) the update

location reject messages coming from the HPMN.
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a home network of the visiting user (as may be facilitated by the existing redirection
products, as described hereinabove) are detected 610, say by the above described
detector 410.

Preferably, the method may further include recording information relating to
the roaming transaction and the redirection attempt thereof, as well as any other
relevant information. :

Finally, the redirection attempt is blocked 630. Optionally, information
recorded during the detection may be used for blocking, for example — when initiating
certain messages which are based on a content of an initial registration attempt issued

as a GSM MAP update location message, sent from a mobile unit to the home

- network, while roaming in the VPMN, as described in greater detail herein below.
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reporting of the previous rejection message to the mobile unit/handset, the automatic

switching is prevented.

As explained hereinabove, with the additional registration attempt (the
aﬁtomatically initiated additional UL message in the GSM example) the number of
registration attempts received by the HPMN exceeds the predetermined maximal
number.

As a result, the HPMN accepts the last registration attempt, as it is considered
indicative to the will of the user that should be honored by the home network.

However, the mobile unit is unaware of the additional registration attempt
issued by the detector 430, and only issues the maximal number of registration

messages (foﬁr with the GSM standard).
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Iteration, as described above with the automatic
Preferably, the method further includes defining a maximal number of

nget timeout is
ner

additional registration attempts (the number of Update Location messages issued
. without reporting to the mobile unit), so as handle a case where error rejection
messages are authentic rather than manipulative redirection attempts.

Reference is now made to Fig. 8 which is a flow diagram of a third method for
blocking redirection attempts acc;ording to a preferred embodiment of the present
invention.

This preferred embodiment is a variation of the GSM exemplified embodiment

explained hereinabove with Fig. 7.
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W t hout notifying the nobile unit.
apparatus may be configured to issue repeated registration attempts until the HPMN is
enforced to accept the registration attempt, unless a timeout or a pre-defined attempt
limit is reached).

' As the HPMN sends an acceptance message for the additional UL message,
this affirmative message is forwarded to the mobile unit 840. Consequently, the
selection of the VPMN is completed successfully 850 and the attempt of the HPMN at
redirecting the network selection is successfully blocked

With this embodiment, the time period the user of the mobile unit has to wait

until a roaming network is selected is drastically minimized, in comparison with the

previous embodiment.
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In a preferred embodiment of the present invention, the roaming transaction
and the respective redirection attempt which involves a strong rejection such as a
manipulative roaming not allowed message are detected 910 and optionally recorded.
Thé intercepted strong rejection message is then converted 930 into another type of
‘reject message, which does not cause the mobile unit/handset to automatically switch
to another network. As a result, the redirection attempt is successfully blocked 940.
Alternatively, such a strong rejection message is cancelled 930 and no other rejection

message is sent instead.
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Ref er £RegarhSle PR AR abDisRitn tﬂQHP*MN his IrStafled WA a redirection
diagramof a fifth nmethod for bl ocking redirection

pmduehm/lsctat emaulafes thed Hmma/\drdcais@i eRegivratioy GlbR)refor sending
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ub&P §)§‘7Sproi)e fOI‘h(E_lS ur&;sg,arlnom?oqinsgttﬁg SS? messages). Consequently, both

the actual HLR and the emulating redirection product send their responses to the
registration message: affirmative and negative respectively. As a result, both
messages race for the mobile unit.

Reference is now made to Fig. 11 which is a flow diagram of a sixth method
for blocking redirection attempts at a visited network selection by a home network
when roaming in the visited network, according to a preferred embodiment of the
present invention.

In a preferred embodiment, the VPMN is equipped with a Global Location
Register GLR. The GLR is a node which is positionéd between the VLR and/or
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and/ or Serving GPRS Support Node (SGSN - responsible .
apde singde mepsage regieringathy GlaRk Rddrgss asoanlagation ef theemobile unit is
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Location signaling Connection Control Part (SCCP) Numbering Plan address (E.214 —
Mobile Global Title).
In case the blocking system identifies an HPMN that uses a traffic redirection system,
the next Update Location message is sent according to a different numbering plan
(E.164 — Telephony Global Title), thus by-passing the platform, and the subscriber is
successfully registered.

In a preferred embodiment of the present invention, in order to speed user

registration, the VPMN may also register the user at the local VLR first, before the
registration is handled at the HPMN. In this case, the MAP authentication message

(which is issued before the MAP Update Location) is sent to the HPMN, as usual, in ‘

order to ensure the authentication of the mobile handset. The detector then issues a
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aBY $&fifg $18. next Update Location nessage is sent
accord| ng to a different nunbering plan (E. 164 -

IiTedsetho mgisttatibalat thetHIRYIN ean ot tigkepplaes ar@ertaﬂethsl BX¥DY rpmoves

O o TR0 by TG MABIRRCT A BN s debed in US

PafeHeNot 90/306,281,USET EP ®di 6119819 @i ordefi€o WA tieymabikothandset to
register the user at the local VLR first, before the

initiglesanagher olecationh apdate dragess. hwhighniringsn abowt s2 diferent petwork
%ﬁ‘%@fﬁ} ut henti cati on nessage (which is issued before the
pdate Location) is sent to the HPMN, as usual, in

or derA peef@paligmbddimemusinBe piseadt innertfont ivedivs bettain cases where
handset. The detector then issues_ aMAP Restore Dat ﬁ
theoFPYHY tprs usprsverie iy € TAd fripenands i pidey toy inflyenge; thg network

%}L%dﬁsgxroc&r&%\%h%& Btﬁ@ﬁaﬁﬁﬁ@tr FBIt Qﬂzdﬂlﬁ%u%StSh oﬁx@ %fgf)%-e& RStwork

message (I nsert Cri
s¥lbetiort jeaerlt application (Jo8at0e806s281s EReid 161 20D, hﬂ:rblpy gcorporated by
handset towards the VLR the detector accepts this
TeleHSEr ati on on behal f of the VPMN, based on the
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redi rection bl ocker continues thé registration process
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ntl]eos\é\aeg\ég rfrotnp ce){her bﬁ/lgqr%egsfaggs 9hd block them or manage them according to a
policy determined by the VPMN. The interception is done using the SRM (Signaling
Relay Module) component, already-described by this patent application.

It is expected that during the life of this patent many relevant devices and
systems will be developed and the scope of the terms herein, particularly of the terms
"Mobile unit", "Mobile Handset", "HPMN", "VPMN", "VLR", "GLR", "HLR", "SS7"
SMAPY, "GSM", "Database" and "Detector”, is intended to include all such new
technologies a priori.

Additional objects, advantages, and novel features of the present invention

will become apparent to one ordinarily skilled in the art upon examination of the
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b itatio qﬁ iﬂenthfic@tion of any reference in this
kFgé i"EHCHE! P*HBP" be construed as an adni ssion
that such reference is available as prior art to the
present invention. WHAT IS CLAIMED IS: 1. Apparatus for
bl ocRi hbe epparas rof laion L.afuren cempijsing iodatahies.wasseciated with
SIS, B, el BB el S S AEIME Hsd B and said
. paFgfﬁs 55§§W$§ing: aétéchor con?ﬁﬁﬁ%@&ap%P
rélitle€dd 4@mpd) a roam ng transaction by a nobile unit
of a visiting user and b) a respective redirection
attenpt of said nobile unit fromsaid visited network

by a . i g T
ot Poct R of i e Sl S %ervi@eR mogule
assovifited writhosal ddet&dtocaadngi Gt dedtoai bl eker, eon@guredrfdr. peorming
The apparatus of claiml, further conprising a
sefaios e for guddockisgonbe ke disrGonRiitor for st or ng
information relating to said roam ng transacti on and
said redirection attenpt. 3. The apparatus of claim1,
. f ur t KeTheapppratss ofglamsk whiegsn kaidibbockigihelpdesss dedstoredf a
wi th sai .dﬁf]letgect oﬁ and said r(\%?' rection bl ocker, ..
CERICOBRFERS Po FASERRS PITPTRECS By g BERe P pinddgiiipting
ngg@%g;ng of the redirection attenpt. 4. The apparatus
of claim1, wherein said blocking includes at | east
one of a

5. The apparatus of claim 1, wherein said roaming transaction comprises a
series of at least one registration message, initiated by said mobile unit and sent

towards the home network.

6. The apparatus of claim 1, wherein said redirection attempt comprises at

least one registration rejection message sent from said home network.

7. The apparatus of claim 5, wherein said roaming transaction comprises
repeating said registration message following blocking by recéipt of a rejection

message from said home network, and wherein the redirection blocker is further



group conprised of: canceling nessages, nodifying
nmessages, and initiating nessages. 5. The apparat us of

W@ k@343 Wwher ei n sai d roam ng transacti on conmpCi/HEe03000995
series of at |east one registration nessage, initiated
by said nobile unit and sent towards the hone network.
6. The apparatus of claim 1,22wherein said redirection
catfigengst fmonmcqﬁmgaand eamehnm et rlegpt sineadfi e nplnwilige toif anpeated

e e sent from. sa ms network.. 7. The appar at us
oD BBt B S P OE atkerpet Being et Rt B Hom aegwork
il ﬁﬁ,ﬁéﬁden@ §%§>ew@ ohé i @AM P@gﬁﬁ@ﬁ@nfrﬁédsggusnﬂle@é@ﬁ fieventing

recel ar e ection rressage from said

rngpotmn@tp ther mqbﬂe iueit ronh herdgitedatstwerk uppn ﬁh@eﬁloblée umt receiving
fi d f
a Pgegg{é%éﬁlga I %mrelr P eg?ccfl%B &eg?e&%g ?o @egfo%gﬁngq transactlon

nessages, each of said rejection rressages bei ng sent
fromthe honme network in response to a respectlve one

of s8i dheetpsratis i06relpiEl Sagwsrein dice bydifsedom iogkgr is further
f

oGRS sRbnALaf P By oG 1651 g, g om

theehontehetworkbierregfonse joes tdspective oma @ saifl aegikttionaaedsages, upon

transaction. 8. The ap aratus of %Ial wherein .t he
detecimect rseiHation e‘w@?taps PGFIa8er SeBb gmegietwork in response
td b %sgsawewe% 9a1& %%&Hiﬁﬂ n?esEé’g@'s stration rejection

nessa sent fromt ome network in response to a
respectlve one of said registration nessages, upon

det et t { , {
the Romd Ih GBS, A LS SRS HEe HEQFetoh AoTie isf firther
c%rﬁlg@réc?ﬂ)'r AbleBlindR rdBRAHHOR Tej e&mnﬂﬁ@ssﬁé@&h@h‘éﬁl B ol MBtwork

wherein the Tedirection bl ocker is further
ircrsppange tceajﬁfséa rn Hesends ofga regigirationanessagasefos sernding a sequence

S e sent. fromthe ho etwor k Spo to a..
of TS, HoRbuleh bl G E I 45 P nklydsh RRL 38y clnlyipg any
rep@tEitiBf réje EHRE RS Az fenBloatHhe hofRHebl o tih SspbRR I8 deEspective
to the hone networ and for canceling any
ope fs tspidt iseticney eaft inepchiag s@@@traa@mtmmégﬁ& Ha&ergbe preventing
r&l‘ﬁjex\@&{(of tﬂ? Erﬁ)%ﬁg 0R& flct ﬁlerwﬁsci%ﬁ“ﬁe't\%&kQ%Qn rﬁ?h‘i{e u%lt receiving
sequence of matching registration nessages, thereby
a @reaemhineg nﬁaﬁ:ﬁhﬁlﬁﬁimbm oﬁfej ¢dtienimdsbdges fitithe foaating trensaction.
vi sited network upon the nobile unit receiving a
predet erm ned maxi mal nunber of rejection nessages for
t he any [ 0w f
whor &SP abAESE S Mim | vyt ARROKAHSIY ELR T fyrther
codigured for Getpicepiingaa stron@ngjactpe mesmge ot said gedicdctisaiattempt, the

redlrectlon atte the strong rejection ssa
SN Teiertian dnessReS nBe%ralgnwepe%fa wo'a@f gﬁw& inppedjately

search for another network, and further configured for at least one of a group

comprised of converting the strong rejection message into a rejection messége that

does not bear said capacity and canceling the strong rejection message.

11. The apparatus of claim 1, wherein said redirection blocker is further
configured for intercepting a strong rejection message of said redirection attempt, the
strong rejection message bearing a capacify to make the mobile unit immediately
‘search for another network, and further configured for at least one of a group

comprised of converting the strong rejection message into a rejection message that



search for another network, and further configured for
at | east one of a group conprlsed of converting the
W@ Re0e8p4nEj ecti on nmessage into a rejecti on NMesBEDEL20654100995
does not bear said capacity and canceling the strong
rejection nmessage. 11. The apparatus of claim1,
wherein said redirection bl @ker is further configured
déasrnait bearaghtipagitnast caneglingjad rédirectiens sttageptoprovimied that said
redirection att the ro ection nmessage
heyBE P, P R R P AL S PTG ol at ef y
search for another network, and further configured for
at | east one of a group conprlsed of converting the

str oihé Thej anpatags afelaingld), whetpimsaid seend rsiecties sgwee indicates
t 83l said capacity and canceling said
ﬂmp%? thEgﬁ?enpt provi ded that said hone network
i's not included in a predefined list of networks. 12.
The agparatus of claim 10, wherein said strong

rej edi bhc FRRUAYE of FAtHa e WhElSH S%lémn?tswﬂbﬁnd said visited
owed. t I
SloBV B cobrip S BAER ST tdfe ipiC o it AR RufhBl Cpnigured
faranmgtoainSSAidsEydehséd kkk. and sai d detector is further
configured for nonitoring said SS7 based |ink. 14. The
apparatus of claim1l, wherein said home network and
sai dyi $hd & g%)e[i%‘é\@’f'%lﬁﬁﬁl CQRBRH eﬁawn&wwﬁ? aﬁ’@%ﬁﬁ visited
link, and said detector is further configured f
netwoik cre ngpneedtad Maingbas AP i based 11snk, Tansl aggadqwer af further
claim wher ei.n sai m ng. transaction further
°%‘ﬁ?ﬁ5’{?‘€@§ moDjtgHing F%ﬂ%égi%gielﬁg on message. 16. The
apparatus of claim11, wherein said blocking further
includes setting a different nunbering plan than an
ori gilhalllhy spparatumioérelpnd, fwhersiai gpid ggpmimg transaction further
tus of claim1, wherein
c@éﬁggﬁédng?P%%%ygﬁ{enﬁ%g%%'further conpri sed of over
the air (OTA) commands and wherein said bl ocking
further i ncl udes one of a group cogPrlsed of cancelin
O

sai d loTEhe arRssttesobelainh Anwbersl said Bloeking duithes dgdudes sefting a
d e [ Y setl r
ARRERY hiloorthel pRbCHER B LrRBIGY sof HomiE DR [sid roaming
trafs@0tien.nobi |l e unit roans in a visi ted networ k, the
nmet hod conprising: detecting: a) a roam ng transaction
by a nobile unit of a visiting user and

17. The apparatus of claim 1, wherein said redirection attempt is further

comprised of over the air (OTA) commands and wherein said blocking further
includes one of a group comprised of canceling said OTA commands and handling

said OTA commands according to a predefined policy.

18. Method for blocking of redirection attempts by a home network when a
mobile unit roams in a visited network, the method comprising:
detecting:
a) aroaming transaction by a mobile unit of a visiting user and
b) a respective redirection attempt of said mobile unit from said
visited network by a home network of said visiting user; and

blocking said redirection attempt.



b) a respective redirection attenpt of said nobile
unit fromsaid visited network by a honme network of

W@ a00d/080483 t i ng user; and bl ocki ng said redir ecP€DIL2005/000995
attenpt.19. The nethod of claim 18, wherein said
bl ocki ng i ncludes at |east one of a group conprised
of : cancel i ng nessages, nodi%yi ng nmessages, and
initiating nessages. 20. The nethod of claim 18,

wher ej ai d.rqani ansactio onprise series of

| 8oreingtpd g b bORRaERARSNRh FERGs ftegppdora
gﬂﬁl?' dofhpided oRREncEHEAL nicOWRES ndddFilpoBssagdsy\@idinitiding The

nmet hod "of claim 18, wherein said redirection attenpt
megsage$.ses at | east one registration rejection nmessage

sent from said hone network. 22. The nethod of claim

18, wherein said roam ng transaction conprises

repeadj Mhe swéthod 6f ckin alt, avherss saideroholing® wangclidro céinpeses a
by receiPt of a rejection nmessage from said home |

seressvRl RL leapqonth Beeaitiation i TaesEASSe ufgtef 7% rid mebis pagand sent
td ggﬁgq%hggxgwgdganceling at least one of a plurality

of repeated rejection nmessages, each of said rejection
nmessages being sent fromthe hone network in response

to a_respectiyve. one. of i d registration. nessages, .
et by 1hE vetied b ched FE athebisrid HOnRi &bt corpmgises at
1da8€0 &%i%&gti&ﬁ‘é filin HRQAoL Bt WRR 4a8d HEWhE nb&ERLYI NY

pr edet eFm ned xi mal nunber of rejection nessages for

the roam ng transaction. 23. The nethod of clai m 20,

wherei,n.sai d bl ocki ng fugther conprjses.interceptin .
and’ Canddp HgBad el dB) Herd SR BitHRE SF8Roh dmprises
régeaithd REidh RIPRstRBbHONKsshe FRRIMWINS Sblbekide NS RRESipt W #NM8jection
of said registration nessages, upon detecting a .
mesgfigst frami aid deveg ngihvewsknerd agwrein esaid folepkingh furtherecomprises

.network in, respense fo.t S A '
ISHE P FRBONEE o S8 R BBl Rl mossces
W6 Lhdid 3éjbclichemesshbdyobding bdie frobo ity h&iRs ndBicek tih Agpanse to a

registration rejection nessage sent. fromthe hope |
IeRPESIBICkORh Of saig oeistralépaerseges, jtherebie Pecvienidag sgdizegtion of the
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conprises sending a sequence of matching regiStration
nixsmalgesnbed of hgedtiomenassdgen fde thambacang ehnsagtiany

regi stration rejection nessage, sent fromthe hone
network in response to a respective one of said

sequeRnc f ig I &t I3t d S ; :
Cher aBypr Sy SNERLRORFY X CRRPR, HERTBRRRine, furbey comprises
intheeeptirgd thad caatelongka upgistrstiom ngyition tebtage.esamt Virory the home

predﬁternined maxi mal .nunber . of re'%ggion nessages f.or .
nefygork m response to a respective one of said regisfration messages, upon detecting

a registration acceptance message, sent from the home network in response to the

respective one of said registration messages.

24. The method of claim 20, wherein said detecting further comprises
detecting a registration rejection message sent from the home network in response to a
first in the series of said registration messages, and said blocking further comprises
sending a sequence of matching registration messages to the home network and
canceling any registration rejection message, sent from the home network in response

to a respective one of said sequence of matching registration messages, thereby



roam ng transaction. 25. The nethod of claim 18,

wherein said bl ocking further conprises intercepting a
W@ tooe/08p4aej ect i on nessage of said redirecti on BCT/EEPPE5/000995

the strong rejection nessage bearing a capacity to

make the nobile unit imediately search for another

network, and further conpri $es converting said strong
pree¢rsingi redirentionanfethe mabils yndf Gemi the visted igtwetkapagoths mobile

not bear sai d acity. 26. The d _of .. i m.18
ufifsrBFfihe of ref SRy rmiina MamiEt R creterifh Suishlis foy the
roahfifgardsast@il | on nmessage of said redirection attenpt,

the strong rejection nessage bearing a capacity to

make the nobile unit inmediately search for another

net m@f.k‘l‘g ”@Jhﬁdﬁt BETCIGRAMRE] 3}@%{6%? Cseld Fodlift Prurther comprises

conpri'sed of converting said strong rejection nessage
intditéptiag aakreng rgectivhanegaget dfahiddodisection atieapt, e sirong rejection

capacity.and canceling the strong rejectj.on nmess ,
mi5F396¢ QeditehA carasrty th grake Be qwspo it Hfm‘ﬁa%f&ao%amﬁ%sé another
nBGBHET ddae ﬂ.ujtﬂe?,tc&%prﬁﬁ VBh¥&ting saidl BEoAE kRt ntds@el into a

25, Wherein said strong rejecti on nessage I ndi cates
rejdrdipn neasdga ghdt slosonotdlehosseticapadty. The nmet hod of cl ai m

18, wherein said home network and said visited network

are connected using a SS7 based |ink, and said

det egg i Mhe f MEHBRT of QM 85 WHRIdiA O§did Dblsakifly SRfthBra$Bhprises
_link. 29. The nmethod of claim 18, wherein said home =
intercembing asstrong agjectionghessagedisaidimkdizggcsion efempt, 8 rving gejection

SET BEg & Aripelee SRARF il 38 S fiseROHRIsh 68 another
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conprises a | ocation registration nessage. 31. The .
rejestionomessags antm a gejeqiiy sepsagg | that degsy et beps spid eapacity and
: er 7 r [ .
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inghiep i @ pradefined] 10dt of aso@ilisng sai d OTA commands and
handl i ng said OTA commands according to a predefined
policy. 32. The nethod of claim 18, wherein said

bl ocky ngyd Hzlre{ﬂaﬁrcﬁ di‘ﬁhygﬁ%l%‘?‘%ihisﬁﬂ ﬁ@g%ﬁ&ﬁ&ﬁ messaﬁg indicates

nunberi ng plan then originally set sai d roam

tiat eongAng isawt aB@wedlhe net hod of claim 18, wherein said
nobile unit is tenmporarily registered and provi ded
services by said visited network for a predefined tine

dur abp onrinetholdNSF claim 18, wherein said home network and said visited
network are connected using a SS7 based link, and said detecting further comprises

monitoring said SS7 based link.

29. The method of claim 18, wherein said home network and said visited
.network are connected using a MAP based link, and said detecting further comprises
monitoring said MAP based link.

30. The method of claim 20, wherein said roaming transaction further

comprises a location registration message.



met hod steps are carried out. 34. A d obal Location

Regi ster (GLR), deployed in a visiting network,
wa@eovbiogpaned for receiving internal registrati OPCT/IL2005/000995

nmessages sent within the visited network when a

visiting user changes his |location within said visited

network, and further config#fed for forwarding a

si ngle Tlec atetiord begilaitr 48] ovhernds saigeredniettion epmpt it dfurther

coBRoTiSR G, Q1T G 44D PP AnGRAG 5 SEEF Byt blOCRY Rither
1n%?1%éssgﬁf5f 2% 50 iR81 JTLaaIRESAH OTA esthebRlls hkEhandling

ress as a |location of said VISItIng user,

saich@Tdbyontmandsducedimgpo ppuedefined polény. t he home net wor k
to intervene with network selection. 35. Method for
bl ocki ng of redirection attenpts by a home network

whema THGhétBod BF tlai s wharein ¥aid itl@tinpefusbekinclides setting a
met hod conpri si ng@ recor di ng rece| ved i nternal
8

dlffegansnmrabeprm ples ey esigiay sol fonsaid rosanipg peegtionet wor k
when said nobile unit changes its location within said
visited network in a G obal Location Register (GLR),

and $nrMeneithel 6f dhingl & wieseihisaid melgleatnitds tamporailyaggistered
with respect to said internal registr

andDravHORBeTHEERbY R Vit HE DG Fifch RIedetined Moty i Agwhile the
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unit, thereby to reduce opportunities for the hone

net vvor k t © io% ?rL\{)%Qt?on\MRtegls?e?(wﬁs, Sd%{)ﬁ)%& W a visiting network,
configured for receiving internal registration messages sent within the visited network
when a visiting user changes his location within said visited network, and further
configured for forwarding a single location registration message, with respect to said
internal registration messages, to a home network of the visiting user, said single
location registration message being composed to register the GLR address as a
location of said visiting user, thereby to reduce opportunities for the home network to

intervene with network selection.

35. Method for blocking of redirection attempts by a home network when a
mobile unit roams in a visited network, the method comprising:

recording received internal registratidn messages sent within the visited
network when said mobile unit changes its location within said visited network in a
Global Location Register (GLR), and

forwarding a single location registration message, with respect to said internal
registration messages, to a home network of the visiting user, said single location
registration message being composed to register the GLR address as a location of said
mobile unit, thereby to reduce opportunities for the home network to intervene with

network selection.



