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[0604]Over the last few years, revenues to the network operators from home
subscribers have consistently declined due to increased competition and
resulting in pricing pressures. On the other hand, revenues from roamers
have consistently grown in the same period due to increased mobile
penetration in local markets and an increase in travel. Various network
operators have preferred bilateral roaming agreements (“partnerships”) with

each other that inciude more favorable roaming charges than non-partnership
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network prefers its outbound roaners to register with
when traveling outside their hone coverage area.

Non- part ner networks are "non-preferred".
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attempts. This can overload the network interface between the HPMN and the
VPMN.

f0006]In cases when there are more than two VPMN operators in a country,
the radio coverage of each these VPMN operators becomes a factor for
preference of one operator over the other. However, the operators are
constantly improving their network coverage and hence diminishing the

importance of radio coverage as the factor. Further some competing and
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"non-preferred” VPMN networks al so deploy a form of
traffic redirection at their end to retain the

i nbound reaners by stopping them from | eaking out of
their network. This |leads to decrease in revenues for
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Brief Description of Drawings

(0009]In the drawings, the same or similar reference numbers identify similar
elements or acts.

[0010]FIG. 1 shows an environment where Inbound Traffic Redirection
System (ITRS) solution is implemented, in accordance with an embodiment of
the invention.

[0011]FIG. 2 represents a system for controlling traffic of an inbound roaming

mobile station between a first Visiting Public Mobile Network (VPMN), a
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3 second VPWN and a Honme Public Mbile Network (HPM),
in accordance wth an enbodi nent of the invention.
[0012] FIG 3 represents a flow diagram for

i mpl ementing I nbound Traffic redirection (ITR)
between the first VPMN, the second VPWN and t he HPMW\,
i n accordance with an enbodi nent of the invention.
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Detailed Description

[0019]A method for controlling traffic of an inbound roaming mobile station
between a first Visiting Public Mobile Network (VPMN}, a second VPMN and a
Home Public Mobile Network {(HPMN) is provided. The method includes
detecting a possibie change in registration of the inbound roaming maobile
station upon receipt of a first registration cancellation message of one or more
registration cancellation messages at the first VPMN from the HPMN. The
method further includes attempting to redirect the traffic to the first VPMN by

sending one or more registration messages from the first VPMN to the HPMN
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4 subsequent to receipt of the one or nore

regi stration cancell ation nmessages fromthe HPMN. For
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described in detail to avoid unnecessarily obscuring
thGoAPFEr tRbWIRY o%fscﬁpggn provides specific details for a thorough
understanding and an enabling description for various embodiments of
Inbound Traffic redirection System (ITRS). However, one skilled in the art will
understand that the ITRS may be practiced without these details. In other
instances, well-known structures and functions have not been shown or

described in detai to avoid unnecessarily obscuring the description of the
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5 enbodi nents of the ITRS. The headi ngs provi ded
herein are for convenience only and do not affect the
scope or meaning of the clained invention. ENVI RONVENT
FOR | MPLEMENTI NG | TR [0022] FIG | shows an environnment
100 where the Inbound Traffic Redirection System
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even distribution. These reasons propel the inbound roamer to change the
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[0024]For example, in FIG. 1, the inbound roamers from the second VPMN
104 are leaking to both first VPMN 102 and third VPMN 106, as shown by
dotted lines. Similarly, the inbound roamers from the third VPMN 106 are
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6 leaking to first VPWMN 102 and second VPMN 104.
Hence, for both second VPWN 104 and third VPMN 106
buckets for their inbound roaner are |eaking. The
I TRS is deployed in first VPMN 102 to ensure and
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i nternational STP 2 218. The signaling between HPMN
204 and first VPWN 102, and between HPMN 204 and
second VPMN 104 are carried using SS7 signaling
architecture 220 involving an international STP 3 222
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any combination thereof can be used without affecting the working of the
system or the method.



any conbi nati on thereof can be used w thout affecting
the working of the systemor the nmethod. 9 [0032] The
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an out goi ng nessage fromthe switch 212 with the TT as
32 and CdPA is not own and the NP is E. 214, the DPC
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BASIC INBOUND TRAFFIC REDIRECTION SIGNAL FLOW

[GO36]FIG. 3 represents a flow diagram for implementing inbound traffic
redirection between first VPMN 102, second VPMN 104 and HPMN 204, in
accordance with an embodiment of the invention. Detection unit 228 in ITR
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[0038]For each registration cancellation message detected, one or more
registration messages are sent by the ITR module 226 in the first VPMN 102
within a first pre-defined interval of time (T0) till one registration message is
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within a first pre-defined interval of time (TO til
one registration nessage is 12 recorded as a
successful transaction, It will apparent to a person
skilled in the art, the different functions are
associated with the detection unit 228 and
redirection unit 230 only for exenplary purposes.
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registration at the second VPMN 104 is generated by the second VPMN 104
lowards the inbound roaming mobile station 202. Hence, redirection unit 230
exchanges the one or more registration messages 306 corresponding to each
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roaming mobile station 202, and thereafter inbound roaming mobile station

14
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discontinuous) PLMN search schemes are used in order to minimize access
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chance for inbound roam ng nobile station 202 to get
registered to first VPIVIN 102. [0046] 1 n anot her
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mbound roaming mabile station. In another embodiment of the invention, all of
the fake LUP messages 306 for the current ITR attempt are sent at most
equai fo the re-registration threshold number of times of a re-registration
counter. The re-registration counter indicates number of registration attempis
made by inbound roaming mobile station 202 for second VPMN 104 while the
ITR module 226 is deployed in first VPMN 102. The re-registration threshoid

of the re-registration counter provides an upper limit to the number of fake
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network operators in the country. [0048] For exanple
but without limtation, if the nunber of conpetitor
operators in a country is 5, the interval to retry
the same network is 45 sec and the interval to try an
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[6050]In one embodiment of the invention, the HPMN HLR 210 issues Cancel
Location 304 to the first VPMN VLR 206 only after completing Location
Update with second VPMN 104. In this case, ITR module 226 first sends the
fake LUP message using its own GT. Thereafter the HPMN HLR 210 issues a

Cancel Location to second VPMN 104. However, in this case, inbound
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to performI| TR attenpts on such a HPMN HLR, the HPIVIN
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i &Hh3 when capacity is at' a premium, such” logic can be used to help
ensure that a visited network serves roamers from its preferred partners with
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rutes. In one embodiment of the invention, one or more of the redirection

counters are incremented when the ITR attempt is successful or failed.
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if it is the handset issue. In case the counter
remains at 1, the HLR woul d only issue the Cancel
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ake nmessa In
s 88 cryrther. ,alsoNg, step 406, the fake LUP message is processed by ITR

module 226. ITR module 226 issues the fake LUP using own GT as the VLR,
VMSC and SCCP CgPA on the same IMS! or inbound roamer again. TR
module 226 compietes the fake LUP transaction itself. At step 408, for every
successful fake LUP message, MSISDN and HLR of iIMSI of inbound roaming
mobile station 202 are recorded. :

[0055]At step 410, for each LUP message from own network (first VPMN 102),
ITR module 226 records VLR and IMSI. Here the VLR and IMSI for inbound
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ODB barring for roaming, RNA in |location area (due to
restriction, regional service subscription, national
roam ng and the like), the IMSI will be blacklisted
for subsequent fake LUP nessages by | TR nodul e 226
until the [IMSI is registered in first VPMN 102 agai n.
If blacklisted, then I TR nodul e 226 can abandon the

| TR attenpt. [0056111 not, then at step 414, the

r e938N% toklle giation n2 A chmloke dredpettiver whéthérsthe LUP
exX gk 1 4415t19eR A th the

re rg%égt% fg?(%g%ﬁg%ﬁ?%wgwg 41% i?ﬁr egdrgrgg%t ?‘3 KSorPetheter
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Latipgefor rogming A imipeation jaren (due do reptrictibe rblhlﬁhéﬂ or
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S MSI from secon 104
B S e | RO Bt S FBRTRNES PEATS Poreq 226 @b,
VLRSI teisteti TR fidPUMMI 102 agaif.iif scideddNihed §PR module 226

[ Howev. f the re-registration tiner i s not
ex%&r%&nd?%ﬁﬁlg\l 418, the |ITR nodule 226 or

ot [06%6]16 ystf taem el stepntds tr@aﬁur@dm@tiori fmdrieciienediiihe iiif
' ' sane VLR, and the

VPWN., | t
g"rpé%?gf PP e v 416, b th PuPOiERtigR SPyrier qnd the
at rezregisiygtiob hiemer adre Stesgl. #80 eattt Caficet NoektRe Mbsddge ffcﬁ?n

oo e 2B AR % PP elfind feosapaet Cokien ' ©

r emegsgoe serdtd OiR wodute 226 fos itnfake LEP opestdy@N TR mad @ 23.1622,

r o siBhde b ARG R SRYRLFod ot brpEB Bubo B i
andeysage epinstiMat ram sedomd VAMIY 184 HAVEN HLR 26t if the IMBE
eXhd @?lsﬁzﬂngﬁe@fs:e?&gbolh% ASAVIR i ?8 %Emgrvﬁlﬁﬁ%gé] If;rst VEMN

st atls I cal okkeeping 1 s per
t h2ut put of step 418 is a different VLR in same

VRV 7)HoWRve TR e B-réd&raBbn §hEMs ﬂ%@xplﬁﬁeﬁéﬁ aE@ﬁ@gﬁﬁf 1€

re- rgglstratlon counter 1s equa
cadd8 erle 225 gthet ?xét%ﬁie@seﬁmcéw chegk ddhranew YLR figein the

r %ahwmmm alhlc@ae it isthe shat §1LROAHQHNE Fbgregéﬂat%% Rk FQ e d
cre t the total rédirection
SO & ox6i e, pherBhanen chetapotalh it arhested Grire re-
CO‘B@I‘SM%DD@GUWIVhN eqial tbrrefes Meftalttd Qerb Othah | TRedidn@sttd on
coynt er | MSl per interval. 4. Reset the

re- reg‘im ration-counter to zero and the
r 09581 Ster mtregistration counter is not zero, then at step 422, the total

redirection counter is incremented and the re-registration counter for the IMSI

Is set to zero and re-registration-timer for the IMSI is set to the expiration
threshold again. In other words, statistical bookkeeping is performed.

[0059]in case the output of step 418 is a different VLR in same VPMN, ITR
module 226 at step 424, checks whether the re-registration counter is equal to
threshold. In case the re-registration counter is equal to the re-registration
threshold following can be performed at step 426:

1. Increment the totat redirection counter.
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timer for the IMSI to the expiration threshold. 5. The
| TR nodul e 226 optionally perforns sone val ue added
services. [0060] However, in case the re-registration
counter is not equal to threshold, then at step 428,

| TR nodul e 226 re-registers the LUP, records the

MBI SDN, HLR for the IMSlI and increnents the

re-regist E?A’fﬁon count er. ENHANCED LOCATI ON- BASED

| NBOUND T [RER Ehe tet TediRelion GowsmeHPRIN: epr esent s a

flow di ag am for Enhanced Location based
| TR bet wegn M8 %F@’ﬁ?éfﬁﬁ%%@%w%m PeOAteR® HPWN
204, in C th.an e i ment of the . )

i nvent i ong F%%g@ggl ﬁg‘g& BT ?Od'gﬁf ﬁ)gzer%}gith%reérﬁ%lir%ﬁ”QOz
| eaves t he twoerforte ddgltothergpitaien ihidshaedul e 226, the

I TR nodul e continues to send the fake LUP nessages to
t he HPWN HLE'QOR matyle 288aiptiorelcherrmss $amt vaiue, addbe

enhanced | oga{jt@n based I TR is performed, Referring
to Fig. 6, detection unit 228 in ITR rmdule 226
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VPMMngd @Preqith&ioh &8} ﬁr%Burﬂ)t foQRinG SRS lﬁ@h:%]rpﬁb n3e& lﬂt

set ‘rom HPI VIN HLR 210 to “cance stralon
of "PniBuEISFBYAN AICREAIPD dnessags é@ar@@lzmaman fﬁﬂﬁ)sat \ire/N

10QPMmhe02f ot HPﬂEI' sd4. aFHeoﬁbSQFBFéC@Hn?% A?F%égﬁﬁﬁ@egggorgs o

e one or nore | tggtéﬂit I on cance

s RPSHrBREIg gl NRIN(ATTRdgIEn 3 pogen EdeirelLUP)

s ubsegye 32 el Sentathk st ¢ediaRtibm neSdhgl BRRAERDNAVEMN

gmg@ Tﬂoﬂtﬂg @ﬁ FLéyt her, ﬁ/as ment i oned

ea | Bdcht $%rS 887 by SeeAnd Y MNibRAetar febeyed

t hatming rsdkdie tseedioh POR laétednpio Qol st is G0R® AMiD: &) register

Stv@nH 9&:01?‘1(} VPMN 102. Hence, detection unit 228 can deduce inbound
roaming mobile station 202 is attempting to register with second VPMN 102.
Further, detection unit 228 detects the receipt of the one or more Cancel
Location message 304 as registration cancellation messages at first VPMN
102. The registration cancellation message is a sent from HPMN HLR 210 to
cancel the registration of inbound roaming mobile station 202 with first VPMN
102. The first registration cancellation message of the one or more

registration cancellation messages is sent directly to first VPMN VLR 206
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regi stration attenpt at the second VPWN 104 is

i ndependent of the status of the Location Update
process at HPWMN HLR 210. [0062] 1n one enbodi nent of
perform ng the enhanced | ocation based I TR attenpt,
| TR nodul e 226 sends a search request nessage
concurrently with each of the one or nore fake LUP

nesgage 30 after recei pt of the Cancel Locati on
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| acePReC B8 SRkl 20 e e L CBrasios s berore
enbiedyimethe Cancgdotationiog td mrsaVPMN vilrasesd Thd Beaich andls
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Cancel oca Isre
206he ﬁﬁéfemvww@mu@ 2ipGigsalindspath mcde) i Feger MEuekt pages
| n a e 306
““%Ll@d ?da}i'nrﬁ{jéh%zlet &aigﬁeﬂjezng iht? %gn?é?orful'rfyﬁ L H‘r?% :fztgﬂ
t héf% wf'i'%@e SegigB MS pearehes SiRiocatii aresseige @ea(m Fintesit)i s

t hendms yMCeRWeest iPRsh 'ﬁ?enf;neséage@rip{hg%r are %&?&dbnﬁngt

of the invention, the routing request
rre§§%[@'ér eqyiest msagzzthawﬁrméwoam@dhmmtmmméhe inbound

i nV@ﬂﬁlngﬂﬁobxﬁa%hb@ b2 |€9:urﬁ'§'ﬁlk‘/5f5(§anh§t tReMffiedT®Ssage,  The
messa ent on i nbound roam ng
rmtgqﬂ gtagﬂ IS pr Iem another embodlment of performing location

based ITR attempt is now described. Referring to Fig. 6, after the first Cancel
Location 304 is received at first VPMN VLR 208, the ITR module 226 sends a
routing request immediately prior to sending the fake LUP message 306 to
HPMN HLR 210. In one embodiment of the invention, the routing request is a
SRI- SM message 602. This is the most preferred embodiment. In another

embodiment of the invention, the routing request is an SRI message. In yet
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202. In one enbodi nent of the invention, |ITR nodul e
226 sends the fake LUP nessage 306 after receipt of
an SRl - SM ACK nessage. |In another preferred

enbodi nent of the invention, |ITR nodule 226 sends the
fake LUP nessage 306 immedi ately after sending the
SRI - SM nessage wi thout waiting for the SRl -SM ACK
nmessage. |If the HPWN HLIR 210 takes a VMSC (or VLR
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c 8%2%_%; Sllrﬁ?é\ifSHE%WtB?él if:)tfge HPWHLP? Qgﬁo%iregmo?rgﬁn rgfthing or

prr PP @) 978" 1ot aRI-BM f%’&étt Hﬂe" Hi?s' iafenfake k R meseadeng

I eneest ba@tssacg chdditioh Svithake HPlMFN 4 R&EMo &Pﬁénﬂ&%@taon
aftgr SRI - SM e SRI-SM m ght even return the f
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adthickizs arl LR AdsdciaRd @ith HPRIN 204 fofg prefRAbed®ime interval in
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SRISBMSANY P JKESENEURT 8B fIFRh EWSTRAE (€% HESIEDL al
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t REREHTrof £88hnbiak By Ben ol I b TP Eflenc 12 0" the
nésdesicnee éﬂéhtyplcsllsawﬁ provide aehigheopdortyisd Lodatios Lgkiate h
T t
Il SRy Aot ST ARy LG

t [ReeHp- %Mdthg ﬁPg—Sﬁ'hgugﬁhg\@grfgwrrathe fake LUP's sender GT (. e

TR module GT) as the VMSC address. In this case, ITR can increment a
configurable delay Interval (a few milliseconds) for the next SRI-SM and fake
LUP sequence until the total delayed interval reaches a threshold. The
increment for each fake LUP in an ITR attempt need not be all the same, for
example, the first increment is 0, the next increment is 2ms, the next one just

1ms etc. The threshold can be in the range 20ms-200ms. When the threshold
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nunber of tinmes, the HLR can be bl acklisted from
further SRl -SM nessages. Wien a HPMN HLIR 210 is

bl ackl i sted fromfurther SRI-SM query before each
fake LUP nessage 306, it inplies, when Cancel Location
304 on inbound roam ng nobile station 202 is received
fromthe HPMN HLR 210, and if the HLR is bl acklisted
due to above reason, |TIR nodul e 226 just issues fake
LUP' ritasdrlaved duierval ishreahedfyr theuHliRNgnd emiass hhSRheSM
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am, e w ||l not be abando
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crirt @cnad VRBIN 6®1 Bratharel TRN&leriphfy NMREH! ek %B@Hné %8%

SR e est s a.non-1TR candidate inclu
notEi W%M]tio CS , Ot e ?%I“F%V\?“rtﬁi‘a pn . then gesppise: |Ehemfﬁﬁar

di ﬁtftéﬁ@tmnt fanhe rhliJPyméssagnst iheltdif thkif6Ipv-oiPN iR, faie LTBPeE
V| nt
conersae itsell G e St AERIAGE B sl RPVRIER 2166

VPINPHH@T Werdks, the ITR raltempt e e tepaeingfingne esanih n(cﬁnlél

cach ot fozobil ot by EBERKREE oS o JoiP aeploolmCHES % k
nprﬁﬁi}?f"&@u?ﬁt@@ﬂ theh tdelegming i thdtethe 'MMSE astutriedt frof RIS

VPﬂubuae,@%aermm@ﬁm&a%e in &Db&%t MP?WM M@fks have

sonme kind of agreenents .
alliance) not to do an ITR atten'pt aga| nst each ot her .

4. | The 1VVREViNSco s, itrenastiior fafbr RN 132 O

fromthat of t hat

di ffer
sati sf e?"%g’ﬁé%s’fz{t? Wagklist| VPMEY petwerkdn thpspmel pm@trytaatof

not |im fiesd VPN t102 Ferl bawipRg widn thaevmgl WlikorR! fh%@éjy
ated threshold of the |TR attenpts

exceeds i N
Wit hin aséﬁﬁgf’aﬁfﬁ%?%@“}ﬁ (&9 3 mergeser @ frigRsiy deal} peb to do
i nterval amihR foeacimbthei te. 24 b. The network al ready

exceeds kf,$ \hycerhgl d biackllétt\?PMfQ OC#k -;Ir-1Rany country that is
different from that of first VPMN 102. For example, when two VPMN
networks have some kind of agreements (e.g. a merger or a group
alliance) not to do an ITR attempt against each other.

4. The VMSC belongs to a network in a country (same or different
country from that of first VPMN 102) that satisfies some statistical
criteria including, but not limited to, the following:

a. The network already exceeds its aliocated threshold of the
ITR attempts within a configurable interval. For example, the

interval may be infinite.
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success wWithin a configurable interval. For exanple,
the interval may be infinite. ¢c. The network is
forbidden for an I TR attenpt within some Kkinds of
time bands. d. The network exceeds its percentage of
distribution for all ITR attenpts or success. For
exanple, a limt could be set that no ITR
attenpts/successes for a HPWN network nore than a
certain perls e"n'h!EaImwm améddyteh@ehél' s tdsREP bSO INbBWRCESS.

[0067] Referri F 0 re Fake LUP
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[0068]When a new location update from the ITR module 226 in the first VPMN
102 occurs before/during the successful completion of the previous location
update from the second VPMN 104, the HPMN 204 (or HPMN HLR 210) will
send a TCAP/MAP abort or system failure message to the second VPMN 104.
In one embodiment of the invention, a LUP reject error 308 is sent to second
VPMN 104 by HPMN 204 As a result, a network failure of the location

registration at the second VPMN 104 is generated by the second VPMN 104
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towards the i nbound roam ng nobile station 202.

Exanpl es of network nessages from HPMN 204 to the
second VPMN 104, resulting a radio nessage to the

i nbound roam ng nobile station indicating the network
failure, but not limted to, are MAP U P ABORT, MAP -
CLOSE, TCAP-abort, and systemfailure dependi ng on
HLR i npl enentation in HPWMN. SPECI AL HANDLI NG [ 0069] The
curp¥Hes (IR irfouethpearding anahiie astation 2020 axernpmsayofb Betwork
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cat r? {)egr%mgr ﬁ%ﬂb gg ﬁs%ge expli cnt compiamlf from an intbcundd
roamer). If inbound reaming mobile station 202 goes back to home country
but the ITR module 226 is not aware as no VMSC is returned to the SRI-SM
query in the ITR attempt, then inbound roaming mobile station 202 keeps
trying to re-register at HPMN or a home country network until re-registration
limit in form of the registration threshold is reached,
[0072]In another embodiment of the invention, if ITR module 226 is not aware

that inbound roaming mobile station 202 is out to a third country because no
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26 VMSC is returned to the SRI-SM query in an i nbound
TR attenpt, the ITR attenpt will continue until the
re-registration limt is reached. |In another
enbodi nent of the invention, if inbound roam ng nobile
station 202 continues to try to register with second
VIPIVIN 104 (because a VMSC is returned to the SRI-SM
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un
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egl Lt PR e BR OPFRICE upd e éegb?tfé@“ “”ﬁ'b’é?%ﬂcfﬁd dristhae if

errrtmdmdrmatmr@fmmdne statiwe P03 o detebBRIBSIA £nahbveiabe BRS al
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mﬁﬂbl# B afhdtedhiianait %P)fl'\en}rlno%rhlo Od&ie %gh,] %dp%st Ron

atten'pt for a network to con emaX|
f B Retweek cagder for the ITR attempt to control the maximum

number of competitor networks against which fake location updates are
issued. This is done if the new network location of inbound roaming mobile
station 202 is known through the VMSC returned 1o the SRI-SM query in the
ITR attempt. Simitarly, ITR module 226 defines a maximum timer for the TR
attempt for a network to control the maximum duration for which the fake

location updates are issued for the network in an ITR attempt.
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| ocati on updates are issued for the network in an I TR
attenpt. 27 1007611n yet anot her enbodi nent of the
invention, |ITR nodul e 226 defines a gl oba
redirection limt for an inbound roaner at a
configurable interval. This nmay be per country or per
HPM\- based. Al so, | TR nodul e 226 defines a
redirection limt for all inbound roaners of a
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a testhe tion distribution contro
f"g} F %qumgr Mg Pvetient TR medwe 786 defimes a
coasﬁﬁgg‘afcai m@tﬁbutdm Shohtrdd WhdfRNaBeRY HEMNB fo@ﬁddosnd ?baq'%fré ned
ﬁ pn%q 9 Fcg‘té&?‘rtfnot limted to
H‘gj‘ o0 fsUutigR, pabtrBLRrafiie supperts i deeﬁlpaeéperf@ﬂamd
r tinaﬂﬁlﬁ sitterFpl ABE AT Indduls @26RERatdl AR écﬁm?fg@ﬁtidn-r(ﬁ;tnbutlon
a 0 on uni que roanmers from
ORGP R o U PR A SARTCATS Smof it Ranigkeaton
atistebysios :cofoy peotiterip Hefined basmiren thé éaodn§oafk nbiliited to
afnk TBLG, &.]‘e ‘{r/%é’?‘%% rl&ij%{tenpts to be made on i nbound

roarrers rom United Kingdom 3. Inbound

TR cess: For exanp no nore than 15% of | TR
sucle §*q“6f*”tt°8f'%|f°%’ﬂﬁf&e5@f%ﬁammﬁRnﬁt m@tﬁ:pthgntw‘%b@fme

on i nbperists bPawBRESs folRMhaddostAfiiR TV HBlstrRsh {ﬁhe o n
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[00781JThe Igne or ramet ers descri bed above
deci di %Edr 8998t n of roaners. For exanple, inbound
roaners from China Mbile TMw ||l get X% of
r ed?.r &bpushT R atterfipte foCatanapld nb GOMI MalVi 5% QIR bitenp@o of

redir I of X a e 15
i EFLlPAR AP B0 mahB o Tbolis SaRRS hripiarcne

f| r st UpimdNCingem. [ 0079] | n one enbodi nent of the

i nvention, these one or nore paraneters in the

cond.i ubakl TR didtksd: BHt H@MpROAb Hks PERMEYSIATR sIBRRSUT ed
by a Cfo to{all gjccess%‘u? ITR attempts to be made on inbound roamers from
Vodafone™ United Kingdom.

(0078]The one or parameters described above help in deciding redirection of
roamers. For example, inbound roamers from China Mobile™ will get X% of
redirection and from China Unicom™ will get the Y% of redirection. Exemplary
values of X and Y may be 15 and 75. These values are chosen by an operator

in first VPMN 102,

[0079]In one embodiment of the invention, these one or more parameters in

the configurable distribution control profile are measured by a configurable
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28 counter. In other words, the distribution neasure
can be done for the configurable counter of the
correspondi ng count in each of the above one or nore
paranmeters. For exanple, if the distribution contro
is on inbound TR attenpts and the configurable
counter is set to 10, then the percentage will be
neasured for every 10 I TR attenpts. Hence, the ITR
mo@UMer- clanother werds, dhec diskbutiont measure Tah abe |dORe SHCGRSS

CQoRfifirablie don@tr of BicbRELHRENG ?MLE;%LE%&%}%O%I%PS&J

enbodi nent of the i nvention,

c SRYF daranmelers.uledy examalg, i g distribidios cants is oh ostmiho TR
updtaingtsfdh@ Me coRrigRsHk i redi ations of
i nbougd roam ng nmobi Igouggeét%i%ﬁﬂoggfﬁﬁgﬁhg%%t%é{ag?8’l i on
upgELRegsor ﬁ‘éergﬂat iTBnattempts. Hsnos. ethe IR bhartld cat sefideVN
HisRec2$Ordte gan future | TR attenpts. 1. LOCATI ON- BASED

| NBOUND TRAFFI C REDI RECTI ON FOR ANOTHER COUNTRY
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I QR8RS 94l Qi I n.anether country. .In
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h&fY Tegslratipys ot inkount Roarsing reubiio statibn duding RowEer ickatios
POSSitD! ; i b:th ry.when
D e e il P MR A R %1 e
r Odhe¥ems.t he home cons try. In this embodi nent of
the invention, the | TR nodule attenpts to performthe

| TR tIOGATIONIBASEMNBEIEND trhﬁFﬂttr@ﬁfthéﬂdﬁﬁﬁéﬁr m Lhe
ITRto ' is unsuccessful. This can be
usefulAl}E%ﬁ*%#géyNﬁM\lance, i.e., the third VPMN is a
pieeBHirT embtrmetevmgsrr;em dfhtRe ﬁdvé@tton@%ﬁﬁh&@ H&%ﬁié&rﬁe&eﬁg

t ern a non-prererre net wor to the
£ TR RGP S afichee oMl Rt (o e estins fos
stiepariing ra@Rers going tora Wed ¥PONEE Mhidker(ddRMY. B0bse Aishung

d gl £ herl ands (fijrst VPNVN 102)
[ A Rekiblspion AR DERIRE UMY, del7iTh ol rRnebny
KORpugh fds ReseiblgrioNgelect hetwbfkR imie tlome2@6ninswiepiheread at
Orhangs: ] j form LT . ntil
S 3 R el b R el B 80 by dP e
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VEMNMhird TVPREN | ' | -
pr ef erlrr ed prg_rvta’r?ggnﬁfa %@%%ﬁ%ﬁfﬁg?ﬁég%‘?é ﬁ’ﬁ@"?’"ﬂ%& 'S
ndefireesaiy Thissgn drawefe! fopgiper plbantet ke, thamitddVPMN is a

preferred network to the first VPMN in comparison to the second VPMN being
a non-preferred network to the first VPMN. For exampie, if inbound roaming
mobile station 202 is from Vodafone™ UK (HPMN 204) and is departing from
Orange™ Netherlands (first VPMN 102) is known to be frying to register at
Smartone™ Hong Kong (the new VPMN), the ITR module 226 is deployed at
Orange Netherlands may still perform ITR attempt until the inbound roaming
mobile station 202 is registered at Create a Simple Life (CSL.™) Hong Kong
(third VPMN). This is done assuming that CSL HK is a preferred partner of

Orange Netherlands. The ITR module may also choose to perform the ITR to
29



29 another network in case CSL HK has no coverage or
i nbound roam ng nobile station 202 is in manual node.
[ 0082] Hence, all the special handling nechanisns
defined for I TR nmechanism w thin the country can be
simlarly applied for the I TR outside the country. In
an exenpl ary enbodi nent of the invention, O ange
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2 detects a possible change n Tegist
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CanssFiG. Lrogickells BB fordinofoheitng RN 2L oM
HPIVN 2%4. The possi Dbl e ggé%an%ehplﬁ}nteﬁingkoglaé n(r)%?cl%ﬂyof

i ABFINAR s ReAdiIrsoBIMNG 182, ecend VRN 1164 jantl ¢fiiMid 204tien a
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The regrott atl R ahe TNt &P Agedsgeressible shange fin om
HRWNIrHIcR o Itbotind amntre) mbbile stgtigh Q0L abbd Fecef of &BaAHAM

r o i t atj on ith fi VP 02. Hence,
SRR peRstge 103 Bt SOV PHE lec Form 5T S0 Gort | o
s¢@npein the2egistraion efhipbourg rbaming exibiié eration PoR BasRALY
VAN 4 08catbPP84did g, i Locatjaon 704 received
s hel d aati | Qg rm@%f g @%ﬁéa% remg se% {heq‘:rst registrafion
message from second VPMN 104 to HPMN 204. This LUP 702 is sent by
second VPMN 104 after inbound roaming mobile station 202 attempts to (or is
forced to attempt to) register with second VPMN 102. The registration
canceliation message is a sent from HPMN HLR 2190 to cance! the registration

of inbound roaming mobile station 202 with first VPMN 102. Hence, detection

unit 228 can deduce inbound roaming mobile station 202 is attempting to
register with second VPMN 102.

[0084] The first Cance! Location 704 received is held at ITR module 226. After
receiving the Cancel Location 704, redirection unit 230 identifies a blind spot
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recei ving the Cancel Location 704, redirection unit
230 identifies a blind spot 30 in first VPWN 102
based on a reply nessage in response to sending a
subscri ber informati on nessage to a VLR associ at ed
wi th i nbound roam ng nobile station 202. The
subscri ber information nessage is sent before

regi stration cancel |l ati on nessage

r eI.a .i A rst
(Ca’h q’tﬁ&@gtwér\b“‘?@%)@“f% GRAY FIBRAIOR0N response $0 SWIRKAY WLR
ZO&ubsmrlbernSfbm\émNN mdddagel 8 PUER %gm%cﬁmﬁfb@fjou% l%ammg

t|on unit 230 sen

as tsr%'og u%jgc BeFUbSETReD inferMmation messaage ist @erfh b@‘ore
VPm{BMQQhQ 06t reﬁh&at%lcamﬂaﬁg %eﬁ%e‘ (Ba lﬁ:tei\'ﬁ%aité?laﬁﬁ? fr?/rBM\l
e 1 nvention Irs
VL2000 P B 208 i M TP o ot Prkospent o
anttﬂedh\mtimro redyéctian ueipP30 fenosm PBbl@ka@ge oy tﬂg sﬁ'ﬁ%ﬁrée@
t - tion and ce I n
Fi PR OUstese0® EThicYRA LK B e REfpeteot Aes & a va
i nhayedisignaboin aneemoldinenbofrtiepihyerfio g mirst FEMNPAGR m pddet st
VPMNOMI’E!R‘O%QI@P%ME%)/S'[JE%E %E?rmﬁﬂcg)e onAPTk a trxﬁq%%om inbound

| ocati on
v afqaginggnebile stadian 28ingiaiting a cuoerg ivdatkeearef cell efirk! VEaN

t . to be lo
£POLS RSl B BRIS INPLEAROHL 8y Bead B8 Pl

f i Pagingyshiv MR W&Brs@nwtmtmtmb dasP Rowrr el acy;st;drhehere
Cameebarkd? @ik 150 U\il"ﬁ?e%%@g é;Z m&%gﬂa e 9 Fourgé:ﬂeg%gggtq?

PSI ACK nessage cating e cur
of SRAHYTRE 'Peo'é’ﬁm@‘ WBlalb@U’fsi@ éﬁliféﬂﬁ at the Zirstt\FOBE 1 e viceer |
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as"%%@l% GpeeHopt '@rm?ﬁa%?&@venm@mf@ BrregsiyepsdRS! ACK

Fumtdvage 7eSindeating aRedineat 1bdaBin ofGRiReRd rdaffat
fr the HPMN HLR 210 is |ndependentrogﬁ?hﬁa{ygégﬁ?non

Update process at HPIVIN HLR 210. Then, |ITR nodul e

2218 08sidvienee §St AeK IwTFbB’i;ﬁrb@ﬁ@éd fhaep%ﬁMuP g{ ?@%ﬁwhﬁ’ﬂwe

ful
OB TR et Wi ey RN & eff #a8ie ip ctyey
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\J erea
HPI Vi ﬁ‘i‘f&’-’i%s me%eéé’ég'{%rh?tﬂ% ﬁ%‘jag%r{ RPJtG Proppss ot
geniet 818 rigjen.HER Neadutsr R26Fanfinuee ther ITBratietpl F) setding fake
| nhpupdssLRaeng m&l bﬁﬁé&c@&éi’@ %oﬁ\B%tmq !ﬁ?hPmﬁﬁ%eﬁ o

nmessages |nd|ca t Wor
| i i@ netNptwark Eafmvewrrw ABERNLoWKPoamiay @8Ee station 202,

T@&Bm@ Ot attepe fop Yapt a@t@}nfaﬁ‘del ﬁﬂt\ﬁ?‘rg e@%?éjdﬁ%g I'FBR 210

ment ati on. [0086]1 n one e nt 'o
i %8 B HP reigclares Tf'?r9§?erww1q¢)!2mwdsf:aﬂure error (# 17) at

inbound roaming mobile station 202, Other examples of messages indicating
the network failure, but not limited to, are MAP U/P ABORT, MAP_CLOSE,
TCAP-abort, and system failure depending on HLR implementation.

[9086}In one embodiment of the invention, in case first VPMN 102 has
deployed technologies to provide location and mobile drop-off information

(e.g. through Abis or A-interface in active monitoring) of the current roamer in
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depl oyed technol ogies to provide | ocation and nobile
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The reglstration cancellat:on message is a sent from HPMN HLR 210 to

cancel the registration of inbound roaming mobile station 202 with first VPMN
102.

[0889]In this embodiment of the invention, system 200 {in FIG. 2) also
inciudes an anti-TR unit (not shown in Fig. 2) for countering TR attempt by the
HPMN based on one or more acknowledge messages sent by HPMN 204 in

response to the one or more registration messages from the first VPMN. The
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i ncludes an anti-TR unit (not shown in Fig. 2) for
countering TR attenpt by the HPMN based on one or
nore acknow edge nessages sent by HPIVIN 204 in
response to the one or nore registration nmessages from
the first VPMN. The 32 one or nore registration
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VPMN if the anti-TR unit is only applied to non-compliant errors (such as
system error and missing values) used by a HPMN TR solution. The
integrated ITR and Anti-TR solution works for both active monitoring and
passive monitoring mode.
[0091]In case the atiribute in the acknowledge message is the RNA or RR the
ITR mechanism is modified in such a way that, the ITR module 226
immediately retries until a successful transaction or a threshold is reached as
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passive nonitoring node. [00911ln case the attribute
in the acknow edge nessage is the RNA or RRthe ITR
mechanismis nodified in such a way that, the ITR
nodul e 226 imediately retries until a successful
transaction or a threshold is reached as 33 it can be
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[8093]Whenever a Cancel Location comes from the HLR of the HPMN that is
doing TR against the VPMN, the GLR 902 cancels its local profile in addition
to the local profile in the real VPMN VLR. Alternatively, whenever a Cancel
Location comes from the HLR of the HPMN that is doing TR against the
VPMN, the GLR 802 cancels the real VLR profile while still maintaining the
roamer profile at the GLR as long as the configurable interval of time for the

profite is not expired. Hence, whenever the inbound roamer returns back to
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to the local profile in the real VPMN VLR
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| TRencel Location message 1004 to VLR of second VPMN 104. The ITR
module in second VPMN 104 sends a fake LUP message 1006 to HPMN HLR
210. Thereafter, HPMN HLR 210 sends a LUP abort/ system failure message
1008 to first VPMN 102. Upon receiving the error message 1008, ITR module
can infer the presence of another ITR module at second VPMN 104. Hence,
in order to thwart the ITR attempt from the competitor VPMN, i.e., second
VPMN 104, ITR module 226 sends fake LUP message 1010 three or more
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OfccﬁﬂwtiiVPM&works due to bad coverage or blind spots of the VPMN
operator. The Inbound Traffic redirection System (ITRS) can also be used by
a VPMN operator against those HPMN operators that turned down the
request to disclose that they deploy traffic redirection against the VPMN
operator or applying non-compliant TR methods. in other cases the ITRS may
be used by the VPMN operator to prevent against a possible ITR attempt from
a competitor VPMN network. In other words, the ITRS can also be used to
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operator. The Inbound Traffic redirection System
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t hinetnghiond rtiebegs wirelesd, CQitlcalororV\WlFeQﬂ sRhama! HRagiamedify or

Aot UTBh Bt ¢ her eof
10100}]Unless the context clearly requires otherwise, throughout the
description and the claims, the words "comprise,” "comprising,” and the like
are to be construed in an inclusive sense as opposed to an exclusive or
exhaustive sense; that is to say, in a sense of "including, but not limited to."
Words using the singular or plural number also include the plural or singular
number respectively. Additionally, the words "herein," "hereunder,” "above.”

"below,” and words of similar import refer to this application as a whole and
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[0100] Unl ess the context clearly requires otherw se,

t hroughout the description and the clainms, the words
“conprise," "conprising,"” and the like are to be
construed in an inclusive sense as opposed to an
exclusive or exhaustive sense; that is to say, in a
sense of including but not limted to. Wbr ds usi ng

the u ural nunber al so include the plural
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! RIS <RGOS el ot B AR Bie BRRHI Sriemahodt "
widepcriigd 3geMeze. The teachings of the | TRS provi ded
havRb AR b8 of SedldIRls BROSARBAC Yos Bl Bl "

met hods.
neclaﬂ(?asconl%eé r&? B@wdgm@r embadiRenth e‘rhe$eemotseramagast s
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d, to provide Turther enb ment s se and
?r ¥R  can be made to the IRS in light of the

abme]%ﬁﬁdlﬁdvéi@(ﬁﬁd &ﬂifac%ﬂen 6t A8k Maérﬂﬁﬁl‘yoaﬂlﬁl in the art,
for the edifjcation t hose of

%f?f %L?Pi?ﬁq"’? H”#r?escaF? of the, HyeMiep. 28 dataﬂwwqatl@w on
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ontr.o I N | et ween

0 \eRr® SRS i SRS il i o NRELS. apiap g
n@md!ﬂeatsmawtbnn theNammmﬁ e preserminvemtbn anitlof ¢ovedef mc@aﬁ foons
Wi nt inventio ill o
ouoRl B ORI i L ohNE VRR R ot i P bt S 1
vide@ogdd. tFhe exavniel theegresent aentioae lnhnmﬁ\entéﬂ srhage tomFor
e%‘%“fmlrﬁ o DswRH %%‘Whobxlé" 6r§’£ﬁ Je cmf)e iy edchJ]rg%n marily

from the point VI ew 0
dé‘é’UPY%edOﬁWﬁh?{tﬁ@'@nﬁbﬁilpﬁ@ﬁﬂ% invertonevay aiso be effect;veiy

N@khaREAORIOTMA Lt REBRANTGPREY FF) HMMARY VBHS UcDCor
any other nehzork of common carrier telecommunications in which end users

are normally configured to operate within a "home" network to which they
normally subscribe, but have the capability of also operating on other
neighboring networks, which may even be across international borders.

[8104] The exampies under the present invention inbound Traffic redirection
System (ITRS) detailed in the illustrative examples contained herein are

described using terms and constructs drawn largely from GSM mobile
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i npl enmented on CDMA, 3G WCDMA, GPRS, WFi, W MAX,

VO P etc., or any other network of common carrier

t el econmruni cations in which end users are nornmally

configured to operate within a "hone" network to which

they normally subscribe, but have the capability of

al so operating on other neighboring networks, which

na even be across international borders. [0104] The
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pre ntio ecification fo

P R pen R Iy A U b RS ey dron iy c Ak erratger
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that, call can be for a normal voice call, in which

t he subscri ber tel econmuni cations equi pnent is also

capabl e of visual, audiovisual or notion-picture
di splay. Alternatively,
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t hose devices or calls can be for text, video,
pi ctures or other communi cated data. 39 Technica
references "Method And System For Cel | ul ar Network
Traffic redirection” Application No. 10/635,804 filed
on August 05, 2003, "Method and Apparatus for Defense
Agai nst Network Traffic redirection” Application No.
60,662,030 filed March 14, 2005. Q71X SCCP Q70X MIP
QrieehteAPefstamces 11 SI M and Mobile Interface GSM 1114

SI Metroe |Alﬁ|dt8ylstl§m7i?t% Qleﬁﬁtgﬁﬁ%t@?rg?iraﬁ%or%m&@o Cﬁ%g&ﬁ%ﬁ@ RoMAP

l_j@fﬁlcatlon gital t el ecommin
ﬁ"ﬁ'&génﬁ'ﬂ?“ﬂ RBI%00% Application Part (MAP)

SpeC| fication (3GPP TS 09.02 version 7.9.0 Rel ease

19 M3 SV Digital cellular

teﬁ’g%ﬁﬂ\ﬁ’i gaﬁ’?fi‘}H% f@y?f-‘%ﬁ?@( Pgaige Natyork Teaffieniedigction”

r egdpiicion No. 60{66R(080 HeeMardveisa@s, Service (SM5);  (GSM
03.40 version 7.4.0 Rel ease 1998) GSM 348 Security and
OTA, GSM 31048 Security and OTA, GSM 23119 Gat eway
L4 SECRegi ster, GSM 408 Mobile Radio Interface
Ne%%\%rml;ayer GSM 23122 Mbbile Station Procedure GSM
24 bile Radio Interface Network Layer GSM22011
SERRCECARcessi bility GSMR5304 | dl e Mode Sel ection

CUEROHD S S M RikirbgPPI NG GSM 26002 MAP Prot ocol
GSM 1114 SIM Toolkit
IR 7320 Steering of Roaming

GSM 902 on MAP specification

Digital cellular telecommunications system (Phase 2+)
Mobile Application Part (MAP) Specification

(3GPP TS 08.02 version 7.9.0 Release 1998)

GSM 340 on SMS

Digital cefiuiar telecommunications system (Phase 2+);
Technical realization of the Short Message Service (SMS);
(GSM 03.40 version 7.4.0 Release 1998)

GSM 348 Security and OTA,

GSM 31048 Security and OTA,

GSM 23119 Gateway Location Register,

GSM 408 Mobile Radio Interface Network Layer

GSM 23122 Mobile Station Procedure

G3SM 24008 Mobile Radio Interface Network Layer
G5M22011 Service Accessibility

GSMZ25304 idle Mode Selection

(538M28G10 Error Network Mapping

G5M 28002 MAP Protocol
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APPENDI X Acron nDescri tion 3GThird eneration of

nmobil e ATIAn Tine Interrogati on BSCBase Stati on
Control | er ATRAnti-Traffic Redirection BCSMBasic Call
St ate Model CAMELCustom zed Application for Mbile
Enhanced Lo is CDMACode Division Miltiplexed Access
CLICallin Line Identification C PACallin Part Address
CdPACal | ed Part Address CAPCanel Application Part
CC% de CBCall Barring CSICanel Subscription

In %%Pl n DPCDestination Point Code GVSC - HHPMN
Gs / way.. MSC _GPRSCGener.al Packet Radio

VEC-GVBGGat
AC&?QYVF_RG&{ ev‘?{szmﬁqmn Regi ster GSMA obal_System
f 62 Nbbi e GSM._SIpidgeresation eEmehiier chi ng_Functi on
AT bbal—Tite HIARYHIMEMeragatiopVN H RHone Locat i on
Re%%—e#——h@wmuﬁaﬁﬁ Biatien Gemidlles Net wor k| VB
| nEeRnational iinfidrafinRedireefion | dentity | NI ntel i gent
BUSM S nt er r|Besis ksl SkileMadel Gat ewa | NAPI nt el 11 gent
S CONEE A1 cat il Gvsiorized Agpivaton forsohile Snbawed hegic Dat &
CDMA Code Division Multiplexed Access
CLi Calling Line |dentification
CgPA Calling Party Address
CdPA Called Party Address
CAP Camel Application Part
CcC Country Code
CB Call Barring
CSi Camel Subscription Information
DPC Destination Point Code
GMSC -H HPMN Gateway MSC
GMSC Gateway MSC
GPRS General Packet Radio System
GLR Gateway Location Register
GSM Global System for Mobile
GSM SSF GSM Service Switching Function
GT Global Title
HLR ~H HLR from HPMN
HLR Home Location Register
HPMN Home Public Mobile Network
IMSI [nternational Mobile Subscriber Identity
IN Intelligent Network
iI5G International Signal Gateway
INAP intelligent Network Appiication Part
18D MAP Insert Subscriber Data
|1AM Initial Address Message
iDP Initial DP IN/CAP message
ISUP ISDN User Part
ITR Inbound Traffic Redirection
LUP MAP Location Update
MAP Mobile Application Part
MCC Mobile Country Code
MCC Mobile Country Code
ME Mobile Equipment
MNC Mobile Network Code
MO Mobile Originated
MSC Mobile Switching Center
MSISDN Mabile Subscriber ISDN Number
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| AM ni tial Address Message DPInitial DP | N CAP message
| SUPI SDN User Part | TR nbound Traffic Redirection
LUPMAP Location Update MAPMbbile Application Part
MCCMWobi | e Count Code MCCMbbil e Count Code MEMdbI | e
Equi pment  MNCMobi | e Net work Code MOWbbile Originated
MSCMobi | e Swi tching Center NMSI SDNVobi | e Subscri ber -

| SDN._Number. 41 RNMVbbj. | e Subscri ber Roam n Nunber
MINGBRN e Ter ni nat MebikBRNsiser Roafimyisdretser Par t
NeNGhberin Pl an g Feuminated| an | ndi cat or NDCNati onal
Di dfifhg Code ODB(MessaveFrapsferdtani ned Barri ng OTAOVer
THY AL r O CSLOr i gyiekering PGAMEL_Subscri pti on
| NN nat i_on  PRNPY Mymhtsn@®Bemimigalunber PRI Pr ovi der
SUBRG i ber 1 nf or paticoal DRNARGeds ng Not Al | owed
RREWMhi ng Rest r i cPpatatonReteroinedRapipgr t ed T eat ur e
RI i ng | ndi caf@ver SROSrgnal _Poi nt _Code SRl Send
Ralt-£ay. | nf or nat | OigireOEPSAMBERSuGEipRetRem-aGont r ol part
STPSMNynal Tr ansf dirowts RoanSAiPNidhiyN STP

PRI Provider Subscriber Information

RNA Roaming Not Allowed

RR Roaming Restricted due to unsupported feature

Rl Routing Indicator

SPC Signal Point Code

SRl Send Routing Information

SCCP Signal Connection Control part

STP Signal Transfer Point

STP-H HPMN STP

SRI-8M Send Routing Information For Short Message

SSP Service Switch Point

SSN Sub System Number

SIM Subscriber Identify Module

STK SiM Toeol Kit Application

SM-RP-UI Short Message Relay Protocol User Information

STP Signal Transfer Point

SS Supplementary Services

R Traffic redirection

T-CSI Terminating CAMEL Service Information

TP SMS Transport Protocol

UDHI User Data Header indicator

UDH User Data Header

UubD User Data

VAS Value Added Service ]

VLR -V VLR from VPMN

VLR Visited Location Register

VMSC Visited Mobile Switching Center

| VPMN Visited Public Mobile Network
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SRI - SMSend Routing Information For Short Message
SSPService Switch Point SSNSub System Nunber
SI MSubscri ber Identify Mdul e STKSIM Tool Kit
Application SM RP-Ul Short Message Rel ay Protocol User
I nformati on STP-Signal Transfer Point SSSuppl enentary
Services TRTraffic redirection T-CSI Term nati ng CAMEL
Service Informati on TPSM5S Transport Protocol UDH User
Data Header |ndicator UDHUserCLB#va - Header UDUser Data

g al ue Added Service VLR - WLR from VPWMN VLRV si ted

#on Regi ster VMSCVisited Mbile Switching Center
VPI\/N\/l sited Public Mobile Network 42 CLAIMS | claim
t o% for controlling traffic of an inbound

r oani Eg\ Pf gorsqog{rq)llmg traffést glearminhoynidrreamipy siabile gtation
Publ i (F:)Dhmbeh&a mw{\tg (W@NMo!ﬁlesﬁ&?h ﬁ%dgngec:@nd
Honme e
conpr i W@F ag/‘gt%ﬁof'}?gkmﬁﬁo@?‘lﬁl’vg) Wﬁhé}éPMN the method

regi st canprasingof the | nbound roam ng nobil e station
upon recei %t i strati on cancell ati on

nmessage of 8}'180I[Q)qr anﬁ?% ﬁ%“tgfea'lnl giiskaioRepl Mg grpound
messagesmaty inhiilef dtatioh upMPM‘defpt ona filke rddBivitionadhedmtib g

Coe. oo g khd b3 Sed il b oot 7P i

to t heVPMM‘frOTTsmwaNent to recei pt of the one or nore

regi strati gRefaRGab rBlitene traffic to the first VPMN by sending
one or more registration messages from the first VPMN to the HPMN
subsequent to receipt of the one or more registration cancellation
messages from the HPMN, wherein for each registration cancellation
message received, one or more registration messages are sent within
a first pre-defined interval of time (T0) until one registration message is
recorded as a successful transaction, wherein for the one or more
registration cancellation messages received in current attempt to
redirect the inbound roaming mobile station to the first VPMN, the one
or more registration messages are sent at least one of within a second
pre-defined interval of time (T1) and a re-registration threshold number
of times.

2. The method of cfaim 1, wherein the possible change in the registration
of the inbound roaming mobile station is inferred when a LUP message
being sent a first registration message from the second VPMN.

3. The method of claim 1, wherein the one or more registration messages
are LUP messages sent from the first VPMN.

4. The method of claim 1, wherein the one or more registration
cancellation messages is a Cancel Location message sent by the
HPMN to the first VPMN.
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messages fromthe HPMN, wherein for each registration
cancel l ati on nessage received, one or nore

regi stration nessages are sent within a first
pre-defined interval of time (TO until one

regi stration nessage is recorded as a successful
transaction, wherein for the one or nore registration
cancel | ati on nmessages received in current attenpt to

r edi Pedte Megod mboland ! futhai cunprising krchah@ibd 88 dnd of RRre

f t stra nessages are
sleLf a%é%wgg(%nhg?]%e%esoﬁi?ﬁ&hgn&'gg Bngc pl"g ol5i |‘:’r’ie8mre

i nt er vERSISERtiN gRacEifRtion masbages eceiegr Bomahd BRMMNIWesha] d

nunber theOfonk i BB Smoré- 1 t m.1l, wherein
t he possibl e chancre |-r15g§rﬁ{a%r Lb%ﬂ%%ﬂ%tg ?%Ss?ﬁest A sent

i nbountSBAHAHE ‘ﬁ‘ﬁ'b rqgt@fréﬁcé!tm@ﬁsamessanhbysmeamm roadnigUP
nessaggobilkekatons n e from
the. second youR. 3. Sl SRR B R BB R R e

one or™ P@‘?‘Q@l stration nessages are LU_P nessages

sent6.f Tigmnkihed of Bigin YRMMreif - eaer%thﬁétrbﬂ%é)sfsa e% Rl senflat

wherein the one or nore regi strati on cance

messagd8stie9udl e AR upetiet aUmbaT ahdinieade thembolnyd [daeung
HPIVN tmomlb%ta‘t;_bﬁ st VPWN. 43 5. The nethod of claim|

furt conpri si xchangi ng the one or nore

r egl%s1 %ﬁ MSC%&U%F FAEPSIRE rergiving acaiett rogssegreator

mor e tnegemnﬁammm W hadnp?io FRREAYRS riBE & YR L om
the one or nore registration

t he \?% rein
cancel l|\l(')$nS ﬁ%‘?@%bes are sent subsequent to each

r eg |8|stmtmethodre‘m:get , Sadateinky GPRS wﬂomu%gg %aéacﬂﬁnged

i S o) an err generated at the
obours e etleh, ABsBbS Meptren SR Hdicamoa Ses
cl ai m3ssogjgied withthe agdond ¥gMbdit ration nmessage i s sent at

| f t b
rrgg fguﬁgﬁbﬁ On;jléé]ﬁbr?ar&f eﬁ&@rﬁfge&hgrﬁﬁg ﬁil;e %ne T:%zfreren?s%q %/{Sglstéqtion

cl ai m”i'esﬁ%ﬁqsﬂfe@ GEBfUPohergagesmi Wom thedirstajPaty, nessage
at 1 hee $REYAS VBM\H VW}%W% AL LR %@Ftra%dl : eCt%agtehe

traffic to the fir I'S success
net hod et P%\mﬁﬁtfq“%ﬁ%ﬁ’él rerregistRIR® thtdehote ssmbe df $imes
exchara,ggeb ra@%tréhoﬁlcb@{terr egi stration nessage between the

HPI\/N
11 af’ple method ;!} claim 10, wherein the second pre-defined interval of

time (T1) is equal to an expiration threshold at which the re-registration
counter is reset.

12.The method of claim 1, wherein the second pre-defined interval of time
(T1) is sum of maximum interval between the one or more registration
messages and maximum interval to select the second VPMN for a
location update attempt multiplied by number of competitor network
operators in country.

13. The method of claim 1, wherein the first pre-defined interval of time

(TO) is at most equal to time required for completing location update
process for the second VPMN.
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associated with the second VPMN. 9. The net hod of
claim8, wherein the one or nore registration
nessages is a GPRS LUP nessage sent fromthe first
VPMN. 10. The nethod of claim1, wherein the one or
nore regi strati on nessages are sent at nost equal to
the re-registration threshold nunber of tines of a
re-registration counter. 11. The nmethod of claim 10,
wher 8 hhg Retheg eosiaimg furtrs cpmeribes sersingsd responseinmes4gel )

i'S equah béHRIFR HRi0LAG Pdé%iﬁ%@&t@%ka%i@?n r%é)%%%g%h%aei%tf

re-regi strati on counter 1Is rese
cl ai m 9, ONGHREMeTR reqhestaBRSSALESpMRENdBE ione dr Mmetee registratinh

time ¢ahtdiation $bEBaghs ABXBNEY LIRS 85N bti&%‘f&ﬁ&ﬁ dalRne
or nore regég%r ati on nessages and XImum i nterval to

sel ectP'PHE BAEFOVPVRMNor a 1 ocation update attenpt
mul ti5pTheedethyd bUaBier 14 wheRPebidhelor ﬂ%?é’\@'qkﬁest%ﬁée‘%r S
in cougwriérx. %3 gr@?ewgdi_lgf claim1, wherein the
first pro a8Fd MAE FIitramsae HEMN, MAE PRN-fipmitee HPMigd
equal a BAPIFoBvare §MiSriech 4 eMSconpl eti ng | ocati on updat e
pro f d VPMN.. 44 14. The nethod of

0l o Btey gL 6 S8H e sfohie MESpRuE Hhebemie
on beh3ibkcriver piessdgebsenhdnrieaal oftheoiabdupd SbamhingMmbbile
responggi,ho receipt of one or nore request nessages

when the one or nore registration cancellation
nmessages are received after conpletion of |ocation

upd ; ond VPMN, . 15 The nethod, of
ol ai m T8 aREs o1 Bkt 192 RIS prciudy Todtdagete
ar e orf@ffgfo a thidYRdEY wherotre etienpiRMddirddaPeRRNclto G firdie

HPWN andun & MR cEQEWward SMs from a SMSC. 16. The net hod
of claim 14, wherein the response nessage is an Absent

Subd eringSretidX dgien Lemhewsin the thirr VPHIN is heréferoaimetwork
r oani ng ksl $PVRtiAtdoRBarishh- 13 5 g@éoﬁ&’@/ N ?hiﬂb%‘ don .
further cow%attenptlngto redirec e’ traffic
to a R oehe eV Nenpt to redirect the
traffic to the first VPM is unsuccessful. 18. The
nmet h of claiml7, erein the third VPMN is a
pr ef1 gﬂ'lhg gleﬁ@g\ﬁg] Flgim 1,Vv\ﬂ\erem the one or more registration messages
from the first VPMN are sent using one or more global titles
subsequent to receipt of the one or more registration cancelfation
messages.
20.The method of claim 19, wherein one of the one or more global tities is
a global title of the first VPMN.

21.The method of claim 1 further comprising storing VLR and HLR
corresponding to an IMSI of the inbound roaming mobile station
corresponding to each of the one or more registration messages sent
from the first VPMN to the HPMN.

22.The method of claim 21 further comprising detecting a possible change

in VLR association of the inbound roaming mobile station in the first
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to the first VPMN in conparison to the second VPWN
being a non- preferred network to the first VPWMN 19.
The nmethod of claim1, wherein the one or nore

regi stration nessages fromthe first VPW are sent
usi ng one or nore global titles subsequent to receipt
of the one or nore registration cancellation

nessages. 20. The nethod of claim 19, wherein one of

t he one/FHN hesned ol nsilateceivad resistrasion aangletdiiah rdstage fedm
the fimgdyMRWN. 21. The nethod of claim 1 further

conprising storing VLR and HLR corresponding to an
| MBI Z3fThe Wéeth%bﬁl??m“r%afhﬁtm copyising istrenemting one or more

COr T eSPAMGLIE bAuNRAS Mhaby LM 1RIBoMINE™EndE Gl ShE 250N

nmessages sent fromthe first V
The nefRtgiagen ¢fthg kpoundreamiremokiemsiative indbe tret \GNMNNg a

possihiTee Ghamaeor dfimVA-Rr@ss

roanin Er3mb| l e %t at r|non in tﬁﬁﬁ?&!@%% %‘W‘E‘g QESt
next r f@?%‘afyrpéﬁfi@ﬁﬁ%@m%we@aﬁ@émp@trmﬁtra’f@wmgeagesm
t he HPWM HI3N, The method of claim 22 further

conp ncre nt| g one or nore redi rection
coun?é% %}% pfaﬁ'éﬁf SPEPEsHh sRding theeng/loRmore

associ &igsmtr@f rrteh@ge@bt@uthé mpram SbsbRRh & %@idto& b
theflr of claim1 further

conpri &f ﬁwggN'H?'ﬁé’f@eF%W Fﬁi‘g?%a'ﬂ@élﬁe HPMNedi at el y
pri og6.fTbe setivhidngf didve 5nfrtiodr dmfpﬂsdseﬁnﬁﬁng ahd BRe BERRAYES
conpr i R, MserbPR (OOhE iy sibSedlll i Alenc of @
nessagé@p@f@eﬁWéhH@mg@amqﬂlém art intenateitipte. of an

k t f the HP
6. Tho e anbe B i o8 Shd, (EIHERR HraThg oot
t he onéSSQFHBWdrV‘eth theelglFMNrfata wa-defresdigesnterval ih@bsdpbblof
SUbseqH%’s}poh% @btﬁgrg va estrfSrSg %Qﬁ%ﬁ%g%hnémﬁ)é oH ﬁ{n%g

request Wthin an
cl ai m e g N conprl si ng bI ackl i sting an HLR

assogg fhe %é’ibéd“ of N&i HP%\I fﬁr‘ﬂ{er acoﬂﬁaﬂsﬂ% %%ﬁ%nﬁ%% HLR

interval in absence res t I Ng
r eques BSsPgated Wi fe *@‘W%\B}ré Hfﬁjﬁ?f@?d tine irtereal if ahregar ortee

HPMN.  response to the routing request from a GT in an ITR module.
29.The method of claim 26 further comprising blacklisting an HLR
associated with the HPMN for a pre-defined time interval if an error or a
response to the routing request from a GT in an ITR module, after an
interval of delay between that routing request and a fake LUP.

30.The method of claim 28, wherein the routing request is one of a SRI-
SM message, a SRl message, and an AT! message.
31. The method of claim 26 further comprising
determining the second VPMN as a non-ITR attempting network
based on response received from the HPMN in response to the routing

request and application of a pre-defined criteria on the response; and
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28. The met hod of claim 26 further conprising

bl acklisting an HLR associated with the HPWN for a
pre-defined tinme interval if an error or a response
to the routing request froma GI in an | TR nodul e.
29. The met hod of claim 26 further conprising

bl acklisting an HLR associated wi.th the HPWN for a

pre-defined tinme interval if an error or a response
to the routPng Bgrbound ragming rabile stadion toTRgisted wite the

after adtond NIFOAN &y Qfscd?ﬁt}é%ﬁ(grhe %ﬁh d*&?‘tther %Hé'cﬂg@ore

request and a fake LUP clarm2

wher ei FISHAOPRASSREFSr equest is one of a SRI- SM

nmessage, a SRl nessage, and an ATl nessage. 31. The
her conprising determ ning the

C m. 2
secondTQ?PWﬁllh dofe %&5’?1L4 é@%t@gﬁﬁﬁ'”%ﬁemﬁam%a@%@s@n
r esponsessage aioneadrehiip Mith heachPbNtHeN ohE TPONSE tcRistrBfon
routlnrg uest and apklcatlon of a pre-defined
criteria ﬁ&t ﬁ@er rs&%%n‘§ ihe R o4 dnlP | "BFFAYOR ransaligisnd
roani nyesseped Gomt tiei HﬁMNoaMceg:bﬁ:tdérrelwm tHeN8ne SR CABE
N e A P R O Pl
f ur t helhe ceaph irsjuegt Bessigngs aestetdr € VMSI UL sélleciTRESREE
Concurlﬁf@ﬂﬁ%ﬂ)ﬂnmtﬁwgmﬁg& r8$mi%1agno§$fe Hon 0T € regl stration

nessages ter recei I‘O nor e regl stration
can@él?f@tm@hod ﬁfecb@rag?@swheremhmwsewmam kbefroWBISC of

rel ayiRginbBi6 4% gistration cancellation
msssagresmto a Qﬁﬁg{; M‘#%t?t&)ﬁ t VPMN, wherein the

s eari¢hMedufiiast of glais 8¢ evhersinsiba search wqMvB@ebsagedd drecdf

| ocat Iépgba;—éH’MQ%H@Engﬁe Rk the inbound roam ng nobile
station. 33. The nmethod of claim 30, wherein the VMSC

is a last known VMSC of the inbound roam ng nobile

st asaMhe Mdhodl BreciATR hﬁﬁth@rf c&me.ﬁb %Qanaeﬂaﬁg %h{é&&ﬁ% to

search request nessage Is one
Page NEire th?ﬁféﬁﬁéﬂf}%dh%ﬁ‘bew rﬁﬁmmsm%rsta@@rmﬁm@ptﬁg

abanderdatg thdrearréipebBE nhiber @ %8 & rdoitferiWifithd Secphign
the i g%?&d roami ng nmobile station attenpts greater

t han pected nunber of tinmes to register with the
Seceﬁld'he\ﬁémd &Gclanﬁhﬁfiﬁﬁérﬁﬁﬂzﬁﬁﬁm@ |aBbrfﬁoﬂnn§ Wid B®mpt to

corrprl S i tﬁg ?raﬁt omheﬁ t?txeh%bguntd rggmmg mobile station attempts

greater than a registration threshold to register with the second VPMN.

37.The method of claim 1 further comprising abandoning the attempt to
redirect the traffic when the inbound roaming mobile station is detected
to be in a manual mode.

38.The method of claim 1 further comprising abandoning the attempt to
redirect the traffic when the inbound roaming mobile station is detected
to be present in non-coverage area of the first VPMN.

38.The method of claim 1 further comprising countering traffic redirection
(TR) attempt by the HPMN based on one or more acknowledge
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redirect the traffic when the inbound roam ng nobile
station attenpts greater than a registration
threshold to register with the second VPWN. 37. The
met hod of claim| further conprising abandoning the
attenpt to redirect the traffic when the inbound
roam ng nobile station is detected to be in a manual
node. 38. The nmethod of claim1 further conprising
abanddi?Ps§goasheendt bedft HRWN riediesmose tthethe r afef ioc mdren

the i nagunsor RRS1JES PORMISNBHN |5 detected Lo be

preSﬁg i N non-coverage area the first VPWN. 39.
The *HetRotepPd Of a§i#n1 37, uwherein Hengnei si myre aokitcedddag

traf f irgessagtisnie6id &R LUPTBbcrLE based on
one g ﬁrm?geg ngno g;%% msgﬂgg%gyzéﬁtﬁt%gww HPIVN

in FespEnTeEh th‘éa”ﬁn ovheieip ethe rasngi et matd anknesdsigges
from trii&ségefssdonwm ool %rérﬁftﬁb%%soéelé‘c & 108 & grou
wher ei M tq er \)TEre acknowl edge nessages | g ohe
of a [?'QPQE‘?a HoRNaRBd R UP abort error. 41. The
meL Hadhefmethal on Baim Wmﬁll‘tﬁérrbohﬁrﬁsn@ Qit&hptB € redirect tge
ackno r ses ogne or more attributes
sel ecwggg%éhrﬁngmé ?' kﬁ's ‘”8 @P@PP 6&%%6%11"@0@ oRkiE HAd
RR. 42tt@hpt from hlé’éﬂf\b\fvhwl taé one dr ﬁ:uwetdwﬁovﬂéd’mfm@s%s is
atten%tgy&gmtfgm;edl rect the traffic to the first VPWN

in cobrnation With the counteri ng of the TR attenpt
f r oft¥ HiPNnethed of foaiord® arthem cemprisingovdreihgeoe s ages | S

comr ISR PUlcEmeduds o RE PR o st o s
nessaged agm@ae@ful ekehangmofetip @oé ed mumrgistratfont memage
Fogi sUEEES e Tk PRI RATIR PRI R, TR S Tie
HPMN, 'arRiGnekRflateh@esnggeparengant to theigktdt deastipumpbthe TR

eSS agesmat ifns eat t trat
att enpt fr?om t g@ m@% a?ﬁ%ﬁéﬁﬁla%%ﬁgtfﬁ%&% %T DMW?EMR'

second VPMN. 44.The nethod of claim 41 wherein the
onemrrhanﬁ&hddosia&rbrﬁmumiﬁéran tﬁ@%ﬁé\%%@é GocaBoH ubdRm

the first VPWN on behal f the 1 nbound roam ng
nobi | E'6$$39€P e sgBt fquﬁefh?ré*f%\ﬁ""@ﬂ Bl Beheif of fthe tlmt@r-md
conpr r&@dnhoslectdtiog profile of the inbound roam ng

nobil e station in a G.R when the HPMN i s detect ed
45.The method of claim 1 further comprised of storing profile of the
inbound roaming mobile station in a GLR when the HPMN is detected
performing a TR by monitoring actively the receipt of the first

registration cancellation message between the HPMN and the first
VPMN.

46. The method of claim 43, wherein the profile is stored for a configurable
interval of time.

47.The method of claim 43 further comprised of exchanging successfuily
the one or more registration messages between the GLR and the
HPMN.
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performng a TR by nonitoring actively the receipt of
the first registration cancellation nessage between
the HPMN and the first VPWMN. 46. The nethod of claim
43, wherein the profile is stored for a configurable
interval of tine. 47.The nethod of claim43 further
conpri sed of exchanging successfully the one or nore
regi stration nessages between the GLR and the HPM\
48 48'8THE methesdoloflaim di mhereinsietesting depessiblenghange in
pOSSi bl @gisfAidae of Nthe" FBbMd AbhiRig Olnobil® LARAUNEorises
roam ng nmobile station conprises” nmonitoring passi Ve
recei pt MeHoBRE PATSVRIY rEcT R Sine aari roere dagisteltibatcangeliation
Messagesedtigdd A td R NPWRMYbH RMNNe HPMN. 49, The

met hod of claim 11, wherein detecting a possible change
in registration of the inbound roam ng nobile station
CONPr49sE® mEatt o bibith actiherdiry deRefigPh SssBRE cMngBDHE
regi strat.ion cange#%athgn nmessages at the first "VPWN
from t HESEERRY 80, 'ifie MREY Ko dORPING| BioRHe  Sigliophgpmprises

conpri Sremvitmorﬁng activelyeatdiftgofofif: of nived %gi%@%r’( %f&r?de%‘ti_on
counters en e .at to redirect the traffic is
successrp?ﬁsag%f& %ﬁ'&fﬁ{@%&%?@%’ﬁ 1 further

C og‘prﬁk}sTeﬂ nodthatedfi dmgmlg fartie? Gompadel @R inlciem'fehﬁng‘ @Lel drhBore

i nbound_r.oam n ile station at configurable

i nter ng&'%F E;gnt %ﬁ%n‘%e’éz‘.”hﬁ‘hzﬁmqﬁw 3’? Eﬁgﬁ?q%n et iR els
conpr i seccessfuldefi ning a configuration distribution
cont =0l ' . r re i.nbound roam ng. nbile
ot at oL AebpEof il oFRb el Op Sl 7 BB Bt B

di st ri Beit therinkaoind reaming mehilé etaiorp pbat@niigurable inséream o f
attenpt;,{;0 redirect the traffic. 53.The nethod of

cl ai m 50, wherein the configuration distribution
control profile is activated at different tinme bands
for epengr ' u ' L&, st at i 24.
The ot o ar e pLaaRtD il BhRRalaP db sl 8oiiraptl o
i n t he disgHEar aerol erefigi fot PN wr inagie dalreundIrogming inailar e
neasur gehibhs  HRMAPMNT @Bb@in H8WhfJuration distribution control

profile supports in decision of attempt to redirect the traffic.

Iy

53.The method of claim 50, wherein the configuration distribution zontrol
profile is activated at different time bands for one or more inbound
roaming mobile stafions.

54.The method of claim 50, wherein one or more parameters in the
configuration distribution control profile are measured by a configurable

counter.

25. The method of claim 1 further comprised of identifying a biind spot in
the first VPMN based on a reply message in response to sending a
subscriber information message to a VLR associated with the inbound
roaming mobile station, wherein the subscriber information message is
sent before relaying the first registration cancellation message from the
HPMN to the first VPMN.
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55. The nethod of claim| further conprised of
identifying a blind spot in the first VPMN based on a
reply message in response to sending a subscriber

i nformati on nessage to a VLR associated with the

i nbound roam ng nobile station, wherein the

subscri ber information nessage is sent before

rel ayj the first registration cancellation nessage
fr om%%.ﬁge T if&}at'ﬂggf‘w’ﬁ%?m V\agbsaripes piomnationenessdgef
cl ai m 53a Paheresbdyel fithgsedhe ﬁﬂér%&césﬁtjp&@@? e A0
is a P§r| .nfstgage \t)gl Qg sent after successful attenp

to red FUcO PRISIYRMNfic to the first VPMN. 57. The
met h6d Toé mettaidrof idim M) eftetdm ﬂabg/L}éLﬂ%ggagﬁa?gd@ﬁd ir(gglméwd
roam n e station.in anticipation of a reply
fromt %gbﬁgggioahﬁnd?nr galiRaon ﬁgﬁi 'iegllysff%‘l‘? ithh INPRUAL &2amiee a
cur r enfobigcgatiopindimatinga cetent loeatibhend & Eatin VRVt VRN The
method of claim1 further conprises providing val ue

added services to the inbound roam ng nobile station
af t e?8.- g IMetged of chém  hitfurgmptcotmprisead progiding t Vedud wmafidd C

of thegd (oF=Yay! ile station to. the first
TP SR B eORERe R o mabBetiRtboy Shest g e
conpet RiteHPt o eedinent khe BFficrofdis inbnurfdomaming trmabiié istagon to

traffi i ] Ile station between
a 1oy LG BB PR T Relnle Fumtyeong e
second"®WP¥N and a Horme Public Mbbile Network (HPMN),
the nethod conprising: a detection unit for detecting
a possi ble change in registration of the inbound

r oam"ng SHYBII 8" seripiliem rafifie vl eeduioped efaming inosite station
regi stselvédina m@tnvsmh?tmﬁb RReBRAAR VR K QO:BMH;,. é‘%{esww
I rs

regi st{@\td' on cancellation nessages at the
fromt PRI 2akome Fublis ebile dietwerkt (HPHIN)athee methadg
t o redioreeitingthe traffic to the first VPWN by sending
one or m%ﬁertegi S {?atitont, nessages fromthe first VPW
to the HPRRCERBLBGIREABteFng Aeroasipe clange freregiftsation ofithee
regi stinatundrogiaing ehbik | QitioNeGRHAJRSeiH OML g H5MMation
wher eigé ée%tio%a(:hes reegiqﬁt ration cancel | ati on nessage
recei ved.  ong of e TedstPatTVBh reqELdlRye sa7GedatoaNt
Wi t hi rmességesstt therfiest veMNTYeh thatavNglanef time (TO) till
one regi sifiakl e i.s recorded as a successf ul
Pr ansac%ls o%o?r%%g:her}ﬁﬁfgrs g@empting to regzrect the tra%tc fo t‘l:"le first
VPMN by sending one or more registration messages from the first
VPMN to the HPMN subsequent to receipt of the one or more
registration cancellation messages from the HPMN, wherein for each
registration cancellation message received, one or more registration
messages are sent within a first pre-defined interval of time (T0) till one
registration message is recorded as a successful transaction, wherein
for all registration cancellation messages received in current attempt to
redirect the inbound roaming mobile station to the first VPMN, the one
or more registration messages are sent at least one of within a second

pre-defined interval of time (T1) and a re-registration threshold number
of times.
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for all registration cancellation nessages received in
current attenpt to redirect the i nbound roam ng
nobile station to the first VPMN, the one or nore
regi strati on nessages are sent at |east one of within
a second pre-defined interval of tinme (T1) and a
re-registration threshold nunber of tinmes. 50 60. The
systemof claimb57, wherein the detection unit is

i nt &Gt Hicedysian Af claifed? adierein theatetagtion unisis. intFratesysithem
of cl aihmr&ﬁrectu’gh%ﬁl n the redirection unit is

inte r@“fedwvﬁ\f the first VPWN. 62. The system of

cl ai o GRig Swpvberpinithe regieqtign uaibistintegratadstithi n
eXChanfgéfIfoVFlb!ﬁ first registration cancellation

nmes nore regi stration nessages and

t he o?ysfﬁg} SFF'Q'QI Sf.ruiargn @ st ds canfiogied ﬁﬁs’@a'gte@

bet vveeasxchéngeHFPMsb fmdeélh%tlﬁh reahcelathhl m@s%ag@ethélb%'éeép of
claim 57 ere ossi bl e change in the

regi st AP 6??'“@}"0“( H'@Eﬁsg%uﬁadrg‘ﬁﬁﬁ% Folfiare LOEIFIOR i s
i nf er redcailtion raedsbipsressRgehe RN GarkeRd it FonQ!

regist-rat from ese PMN. 64. The

oS P RS bR hE RSPl hetes o GasTsEnds

one orof fisr isbound caemimmolpid atatiod lsURrraEsisageSUR M RgeONE

nor t ssages fromthe fi VPMW\.

o5, i bR P BSSAGE bR R SN, v e

r eglﬁétTrf@tSlem of alaigedd, a/hez@nn the slagreion Lisit sendaneebr more

Locat i 0 the first

6. " THERTE TRBE, (O] MEsS o NS ok Purh RFRBR

uni t é&%ﬁ?é@@é@”‘tth%ﬂ@h\épmﬁr nore registration nessages
COr SN dsiin t& 8arh s9f V\mgﬁelrprﬂ?Mng er %ﬂﬁ‘%ﬂ\{e& V\;nsﬁ{c]m

cancel | ation nmessages received fromt erein
t he orféneialipgr Bessagess iy at Farel boration meservensard ayyethear e

sent Mg eOMENLt vRach regi stration nessage sent by
t he inbound roam ﬁ nobi | e station after an error is
)

gen <§l5 ategysiem cheal Whereindkavierigectiorbwiit axckanges the.on67.
The systhem @ng&b@d%@ékag%&fr%bﬁbnhmﬁ th @Q&P@fdorfeoﬁrﬂ?&g

nobil e station sends each regl st ration message at

nost é‘aQJ%Hath% caficelaligs Fressagss rsived dom heddPMN, wherein

the one or more registration cancellation messages are sent
subsequent to each registration message sent by the inbound roaming
mobile station after an error is generated at the inbound roaming
mobile station.

67.The system of claim 64, wherein the inbound roaming mobile station
sends each registration message at most equal to an expected number
of times.

68. The system of claim 57, wherein the HPMN sends a reiect message fo
the second VPMN when the attempt to redirect the traffic to the first
VPMN is successful,

69. The system of claim 57 further comprised of an SGSN for exchanging
the registration message with the HPMN, wherein the SGSN is
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68. The system of claim57, wherein the HPMN sends a
rej ect nessage to the second VPMN when the attenpt to
redirect the traffic to the first VPMN is successful.
69. The systemof claim57 further conprised of an
SGSN for exchanging the registration nessage with the
HPWN, wherein the SGSN is 51 associated with the
second VPMN and the first registration nessage is a
GPI RS #%90CiAted y4h dhe segomthéP M ene thedirst cégisinati®Vmesdage & n
the figsiprR¥RVY @ggggéea GPRS LUP nessage as the one or
rmre re istration nessages. 71. The systemof claim
ePFaThel ¢l §7e sfhewin thaifitst YOI sende a0BPRBILEP

r egl st masgagaam%eeﬁmaﬁe ngt&FatI@r%@L sabs. 322 of a
|

re-registration g%es ol mber o

re-rleg 18 PYEEM cEdRAf éYhereﬂthvﬁ@Irgyt@netmt a#nds|oak or GOre

wher ei registnﬁloaemmdgésr e mest s {onﬁ'a@rrﬁi?égns(irfatsoﬂ 'tﬁ@sh(’.)-ﬁl )
iration threshold at which

|'s equgl 10 esdg egjst
re-r egl SPTCRP RS L 80wt é’fs‘ TRONCQURET. 73, The syst em of
cl ai 2. B systeer ef nlalth 69 sehasd the %e&ﬂﬁ@é‘-@eﬁn@ﬂ ahéARkL &

time maxi. nt er het ween the one
or nostng THZ et%}%l?? 8?13Wn§%tb’ée5% aﬁﬂ?&?r}ﬁ]ﬂf? FROISEgAN t o
sel ectcaunler seesehd VPMWN for a | ocation update attenpt
mul t4 n rrber 0 itor network qperators
in cosﬁm 55%4 lL‘IJ' & 9&\5&?%5%% SPYANE Pre-gipfined; e aieof
first jme{H6fknao ohtrenialm Oﬁteitvaln‘eehﬂéé'r())th@bnmt megual
to ti r I oc t| 0

pr oceg']ga %f?g% hrggsssé ngﬁ{%ﬁ%} s@sf%‘?ﬁ?g € (‘?F%ﬁ%
57, WhéEréN foreHecatienl ipdatst attwmpu:multlpfsaé b Sumberes pompetitor
messagenpik Belabls ivtodnllg, | nPound roam ng nobil e

station In response to’receipt of one or nore request
mesJ4gE® syRer @fhéaffajrﬁ? whereimtbe dirst pegiadinedintaval of time

cancel g Lo ﬁ‘lo&eécﬁﬁg o itk Geb il e gorﬁ%ét@gl\}ﬁ?ﬂgé el}pxl‘i%t% of

| ocation update process at the seco
systerﬁr‘éﬂes%ioém?ﬁ?gmd\/\f?éﬁf‘él n the one or nore request

MesS y30@e systebd dPBﬁmPﬁ? %H%Dn ﬁglre(flfeeﬁ'ﬂn J{’\ﬁ sEﬁd\é'\Esi\%é%sgl RN

fromthe HPWN and MAP For war d From a

77. Thé"&524%h Behat |05m "F@U”WFE’PW"PW@ staign i tesp@ise
uni t seneipaRf ARS BNMmore request messages when the one ¢ more

registration cancellation messages are received after completion of
location update process at the second VPMN.

76.The system of claim 73, wherein the one or more request messages
are one of a MAP PS] from the HPMN, MAP PRN from the HPMN and
a MAP Forward SMS from a SMSC.

77.The system of claim 73, wherein the redirection unit sends an Absent
Subscriber message as the response message on behalf of the
inbound roaming mobile station.

78.The system of claim 57, wherein the redirection unit attempts fo
redirect the traffic to a third VPMN when the attempt to redirect the
traffic to the first VPMN is unsuccessful.
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Subscri ber nessage as the response nessage on behal f
of the inbound roam ng nobile station. 78. The system
of claimb57, wherein the redirection unit attenpts to
redirect the traffic to a third VPMN when the attenpt
to redirect the traffic to the first VPW is
unsuccessful . 52 79. The system of claim 76, wherein
the third VPMN is a preferred network to the first
VPMN/ 1 he Ysiein obd#imt 76, whereis dtthitd VPN i9e ipRgerfedM@Rvork

r ef er negh t; VPM\. syst em of
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i megdi r nor e
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cl ai m™BFe rogieciamequniers befied et thepossilile chansintthe VoRe
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rgQ&l pt of an ackno he ' ro
r eqmﬁ3 FYBIRM; Peclaiipl 57} Whergin. thﬁrrﬁ%dlrﬁy@netmltoﬁen@s ali'mltBIQ

wher eirBquebe inirBediategt ﬁr@F‘ ! %'eﬁdlﬁ:ﬁ%s ohd'&r Hére qreg!sfmroﬁ

regi stration nessages MN subsequént
absend&™5579e§ t© the HPWN.

86.The system of claim 83, wherein the redirection unit sends the one or
more registration messages to the HPMN subsequent to receipt of an
acknowledgment of the routing request from the HPMN.

87.The system of claim 84, wherein the redirection unit sends the one or
more registration messages to the HPMN subsequent to absence of a
response for the routing request within an interval of time.

88.The system of claim 85, wherein the redirection unit blacklists an HLR
associated with the HPMN for a pre-defined time interval in absence of

a response to the routing request for a configurable number of times
from the HPMN.
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response for the routing request within an interval of
time. 88.The system of claim85, wherein the
redirection unit blacklists an HLR associated with
the HPMN for a pre-defined tine interval in absence of
a response to the routing request for a configurable
nunber of tinmes fromthe H PIVIN 53 89. The system
of claim85, wherein the routing request is one of a
SR - 8&herexsienef clainses, whessmtre, roating requedllis OB S ARRI-

90. The spyRbREYOfa gp{l%é&%% dyé%l\?ﬁlpnegge redirection

unit determ nes the gﬁon I TR
at t edpt P%éyﬁﬁ%'ﬂv%lﬂl@'%%eﬂh@rﬁmrib% prsfirsetion et eleteadinks aim

t he HPMMoha W@Q%eanQTﬁ%eﬁwﬁhﬂg' ﬁ@w&’ﬁ%@%\l R Msponse

appl i cation re-defined criteria on the résponse.
91. The §¥ed °8‘f | PN regpensei fe theeroubnt) l’mue:stoand

uni t abd:p]sttloh Rea bRl crifddia Bh g H@ggﬂngg tSt ation : g
i scontinuing the

regi t he second VPMN b

endl ho el RN B Hiren fegriertan o lrsiag doousp,
Thedsysiammgofmabh@l statiof, 1VNegisten Withe i Hob it Vi N
sends

rch ues ssa e concurrently with each
of t hea?a%"(? g8y 8‘%"&5 °§H\EB hmOWég%I@aé@n BEpwEages.
r ece¥pThebystene of;dail_rr'gﬁ/"tl'\l MWHeeir Qf@l r@t:hf@tzdl)rp Bmﬁ@éﬁaﬁH 3dar@n
messag I t he efore relayi ng the one or
ror o 30t PPARE soheiRe R uhesl srabEotiter e Eormian,
t he flmsssayé?;\/hﬁerv\deeezﬁi of tht meseanhe regevanh daRcHaER | S
sent t 0,,CO |nf rmati on of the
i nboun i ﬁgh ”% hbﬁ@t 3?‘?%’1’?%“@5‘9'3% g, op_Mrofnore
claim @glstrwme rcengelistios MAYBGes $0 a VLA this s PMMSGherein
the in ! Thes temo
cl ai m ‘g%%aﬁ@?gﬁﬂnég? mgg?éggriséﬁs%ﬁte&u%stﬁégg%ga@c Y
a SearBleMvationnHtha inbaged WENIngBIobikestalmt em of cl ai m 57,
wherggi thet J]#@teﬁme&' di é?rﬁtgooﬂ(hé’rgi'ntthégﬂ@gzog E8%no Rﬁ%% ?ft 0

redirect the traff boun Foam ng
stati of® '”SP‘H’E’rFBi‘@‘“QP'@Qﬂ%?EEftOﬁan an expect ed nunber of

ti mem. THe Jye@insdr elainVbd, theFE?n the 8620 re¥idmedba EhE sy &t €M
of cl ai g%ad qgglréer ein the redirection unit abandons the

att enpt P%@tpaﬂﬁéﬂst raffic when the inbound
r oarssMhen®siee of tiaim @m wﬁérb;ﬁ NRE FedieB®InChinit H¥Rdéns the

regi Sta'rtt%HpP {c]) rtec?lFe%? Ee traff ic wh eslstwggungmréargnmg mabile station
attempts greater than an expected number of times to register with the
second VPMN.
96.The system of claim 57, wherein the redirection unit abandons the
attempt to redirect the traffic when the inbound roaming mobiie station
attempts greater than a registration threshold to register with the
second VPMN.
97.The system of claim 57, wherein the redirection unit abandons the
attempt to redirect the traffic when the inbound roaming mobile station

is detected to be in & manual mode.
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second VPMN. 97. The system of claim57, wherein the
redirection unit abandons the attenpt to redirect the
traffic when the inbound roanming nobile station is
detected to be in a manual node. 54 98. The system of
claim57, wherein the redirection unit abandons the
attenpt to redirect the traffic when the inbound

roan%qr;g mobile station is detected to be present in
non- BoVRE AEena b £laim &7 havhereins the VRMiTecti@o uniT harsipss ¢ of

cl ai m bifemptereirést tiraRAVRGEd RBo rﬁarﬁﬁ%%tbﬁe &ation
e | hbound

[
possi bl e change in registration of t
r oani n§ dﬁ{%‘iﬁaéo R BIEs R INPn-cRvRRgeTemef theafivel VRV,

r ec edpThefysRALOfIaifBY Swiic?dh Her kiR forC@NGRidcat 4 siple
rressagq%{lat the first VPW fromthe HPIVIN. 100. The
syst enf Bf'921'3i rﬁg'ﬁtﬁt'oﬁh‘gr Beninberad; waMingc ol whitien dby
possi binenitoeihgngssively fe@PptSsr del et fekistrdtioh QdR&kiation

roam ng nmobil e stati rises nonirtoring actively
recei p'tg'e%sfag%snaz t%ﬁﬁm#g{f}ﬁg‘@r}ﬁw%n cancel | ati on
mess@fes afhd bestdn bStEaEMFED(?_I,\wanéﬁm thé ?mﬂwp ubfl s pokbile
syste c 4 rein the redirection unit
hor eraighas h3kefon BIEK PhilnidSart 66 Mobliaielhs thiersashe
at t enpronitoring ditivelyt retdipt off afd ioc mdrs redisteess fcdhcekfdn
The sy, f ' i he redirection unit
defi ne@éﬁ'%%ea&ﬁegk{qvgﬁw fi\%mh?{h%fln[)brh}ir\f'he i nbound roam ng
mobi0&. st alheosystem ef claiorifi wierebltiee fedirentiviaLinibihcriemests
103. T ; ' 7 ' e r.edi t L.on
ani t defopaer Rttt Blen wndhifd Sdh KL TSl
prof i I'&syesessbhe or nore i nbound roamni ng nobile

statiggns i thd BRtdiP Ml\lzlaiyr\p _, %h@re‘irhﬁler ?@Féc@cw il @hnes

di stribution control profile suppo ' decl s on of
at t enpeditestionediniteder thee inkquad f raeminuo4nobiieesteljat eh of

cl ai mchRfguraMeh@ihval dlker €di rection unit activates the
configurati on distribution control profile at

di f f'8Fent thentysieahalsclaipy 57. gvheredy thaoedirectitsoumiddefivesrang
mobi | ecsfigatdtion SdistdEon Td,aﬁzr@mmm RF &ebMuldd . in¥higAel n
n e

one or_nore rameters | configuration _

di st r IS ARRIRt 78K B e HEME. 1eih dee dpriguration

conf i giistréntien ool @sfile supports in decision of attempt to rediract the
traffic.

104, The system of claim 101, wherein the redirection unit activates
the configuration distribution control profile at different time bands for
one or more inbound roaming mobile stations.

105. The system of claim 101, wherein one or more parameters in
the configuration distribution controf profile are measured by a
configurable counter,

1086. The system of claim 57, whersin the redirection unit identifies a
blind spot in the first VPMN based on a reply message in response fo
sending a subscriber information message to a VLR associated with

the inbound roaming mobile station, wherein the subscriber information
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106. The system of claim57, wherein the redirection
unit identifies a blind spot in the first VPIVIN
based on a reply nessage in response to sending a
subscri ber informati on nessage to a VLR associ at ed
with the inbound roam ng nobile station, wherein the
subscri ber information 55 nessage is sent before
relaying the first registration cancellation nessage

from t HESHRSHNSE 8o rRefdre rrelayivepnie fire 7regiFtasiony saneaiiatibn

cl ai m tdsagettenethe PR 16 wesrétivipfiy | nformation nessage

is a;RSl sage, bei sent after successful attenpt

to F@gi r gtg@et%étef“r %fijﬁg?'@ 1% therein ihet supsaiger g matere

syst enmebsagkas m POb meskiechdng béht irEr BRYBSsHI %e'wgp nd
y from

roam n ' ti.on. i icipation of a rep

the i ngegﬁ%l”keﬁaaﬁﬁ%ﬁ&eﬁis%&?%@t ation indicating one a
cEr & | odheisgstemrudl craing dbb, vitereid bR \ﬁLiFgﬁége\éFf%\'inb%Q@j
The sy of..cl ai m. 57 erei.n the redirection unit
pr ovi d@%%@afﬂgg'ﬁeaé@éo&' ?e%@\%@@”t BP?HSPEV ABFUARE Mbaithg
nobi | ercgmigi oebilafstaion firadidatimgond 8 cuhent adda@sEind 8 cell in
rediregg ﬁFSIPQEMNa.ffi c of the inbound roam ng nobile

station to the first VPW, and response to a routing
requét reflhe system of siaieti7t ehemiat themédiredifbn Jriteprsyigésem
of cl ajdn ' R far stori "
profile oef%jtd%g E%ﬂﬁésutﬁgﬁ%ég@nﬂﬁ 60%%%69 ﬁngb'fétsgatt'P% ﬁ%{%m he
HPMWN i 18 thejettempete edirdabrtid trgffia of Baebinbommi toamirgmobile
act i vedwys [ f ' registratio

cancel | aioih gﬁ t%ﬁ@?a\&mg’e%%gsrﬁob %%{Orﬂ?%g% FOrERL T n‘P g
VPWN. §9Mpetitpheetygist em of cl ai m 108, wherein the
profithe i sTsd Qifsh f@r. j u%gﬁl- i nter f.
tine. 1%@. Q‘é[heps stogr%lagr? sérloﬂgﬁ%gl , ”\A%gege(ﬁ'nﬁ/?%{esqﬂnﬁ
excharf€s® Jdee B Irgarping: repbie Gitatigo rehenetyie SHPMNi sn
mes s agitecwidt ferfoltind 8. by hdrikoridd Sctigdls e PeQipt O #HaMr&t’
further ¢ i-TR unit for countering

1 I,[on.Brl ses. an ant ‘
traf fi COTEHPY SEMTYRIPTRFS36R dighrecnythe HePNIbNdLtag dtston
one OrPhre acknow edge nessages sent by the HPIVIN
in rgsponsg to tthe i stration nmessages

ope qr._nore re _
fromthe fl1%stYSAMR' C!%ﬂ.mgﬁhgg%r?@ttg?npéqf”eciSaﬁ’tﬁﬁeF’ fen a
wher eioonfigueabtieteosal oftime. acknow edge
112 The system of claim 108, wherein the GLR exchanges
successfully the one or more registration messages with the HPMN.
113. The system of claim 57 further comprises an anti-TR unit for
countering traffic redirection (TR) attempt by the HPMN based on one
or mare acknowledge messages sent by the HPMN in response to the
one or more registration messages from the first VPMN.
114, The system of ¢laim 111, wherein the one or more acknowledge
messages is one of a LUP reject error and a LUP abort error.
115, The system of claim 111, wherein the one or more acknowledge

messages comprises one or more attributes selected from a group
consisting of a UDV, RNA and RR.
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nmessages is one of a LUP reject error and a LUP abort
error. 115, The system of claim 111, wherein the one
or nore acknow edge nessages conpri ses one or nore
attributes selected froma group consisting of a UDV.
RNA and RR. 56 116. The system of claim 111, wherein
the redirection unit and the anti-TR unit

col | tiveh, attenpt to redirect the traffic of the

i nboﬁ d r éﬁnsrﬁﬁerﬁ%icla@ 41 htwherein dhet tedirddtisn UMPHM Ween

t he ongntioTR WAk ollcdfe L S
failure. 117. T,[ée S g?ﬁ%?%cf%ﬁ%&%ﬁﬁfé%%Fir%’enfnﬁﬁq%nd
redi r ¢CETEE AP §’éﬁfd‘s e figh VRMNewhert dtd one updabe
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HPMN,  drimeore foeatian uptiate mes Sk hRaeHPAALS SRR RATRMHRELNY
e TR attenpt from

sent t hwart, at | east one of 't fre

t he Hﬁ%a%ﬁ éingtl'cﬁfsg tSXAANIE 196 1% 19Be QEIBRIE episiEtion1 g,
The sysessagebetpleani thellrSt VKA &idntht HePMIEdinE &k §Mmerai t
send t ; cation, update ssages from

t he fi'é%t“”?/g‘ﬁxﬁ?%fﬁgggé(ﬁ%% beifig et o B Gt st e TR
nobi | ettemat frem thel IBMNfarclaampiTReattepipd 168 rthed 6QEHE tVPMN.
conprising a conputer useable nediumincluding a

conput er usabl e program code for controlling traffic
of dn®i nbollifusystsaneiaieimolil whereiatthoredbedtior enit aerfd thet

Vi si tigRg or MR joBatMRRiph&te Neds F’L{%‘m NGy EMN
and a Hone Publ i% _l\/trJJbi fe I\Ié\ﬁ\ﬁgrf@M(t ' ?P&ﬁgoncg?ﬂ?ﬁter
pr ogr S iRReYRd rogpingrmehile giatieteput er  usabl e progr am

code for detecting a possible change in registration

of the inbound roam ng nobile station upon receipt of
a fi¥st rAGPePYiat PEEraTaROEHIt ROTPASIng SiseayeputdT imeabler

mor e eyt Tden a CARRELE Akhn &5 & b St
VPN frg_m t he HPWN; aﬁ% conput er"@%ﬁ e %rérg%%D@fgée
for atBlfHiHgneYne garTigetmatie statipariveen @ fitse Visitingt
VPWN  IyibiemebiRONQRE QUPRING & 5Q8he VPRIN 20 FRRARISSHIic
from éﬂ%' fhr St %EW"@O t he HPMN subsequent to recer pt
of t h&'GhgNgpor P SXTRULST BFPOEaRM BOPYA FPBRMISSS sages
from It he HeMYutenherbad profram cogé(ﬁfr deR@tirRf 4 pbdse change
cancel, . e receive on. [, nore ,
e ot Bple R ARORS G RLEhg O e tpbp grceit of
pr e- défst meglstrative roandellefiont meesage of one or more registration
cancellation messages at the first VPMN from the HPMN; and
computer usable program code for attempting to redirect the
traffic to the first VPMN by sending one or more registration messages
from the first VPMN to the HPMN subsequent to receipt of the one or
more registration cancellation messages from the HPMN, wherein for
each registration cancellation message received, one or more
registration messages are sent within a first pre-defined interval of time
(TO) tll one registration message is recorded as a successful
transaction, wherein for all registration cancellation messages received

in current attempt to redirect the inbound roaming mobile station to the
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(TO till one registration nessage is recorded as a
successful transaction, wherein for all registration
cancel | ati on nmessages received in current attenpt to
redirect the inbound roam ng nobile station to the 57
first VPMN, the one or nore registration nessages are
sent at |east one of wthin a second pre-defined
intervfal of time (T1l) and a re- registration threshold
nunber "8t VEMNede anecor npre registntiore mepsaggs am gero di Gdasof

cl ai m dde7 of WithiRey s6CRP Hr&8&Hnad n&&&m%feﬁméigﬁﬁl $aPL gr am
the one or nore regl tration

code for. exchangin ,

nessag%agisgﬁqopggrgm?% 'Hﬁ_’bﬁbc’fé‘ﬁlﬂﬁ- of one or nore
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HPIVN, mgwerugi n i}@e one o )
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regi st egisirationnesssges s edttespyhdinge b NQRHNEF rBRMgPImare
i's generated_at the

nobi | e ion after an error

" nboundoPBala s diBiom Behes wroveroom fiser EUNpUberein

pr ogr afive poogluart nodre ctegistraﬁh(ijﬂ c?hﬂettét@h GRERIGLS € 8red sent
conput ogram.code for receiying a reject
msssag%rbg E'Jetg egé%%ﬁﬁmi‘}ﬁwtﬁﬁw $EHEPYIe disting paming

r edi r eoobiehgtationaéfter cart errdrhis danestedVBMMe inBoudCRAFHIgU! -
122, ThenieQpRyser program product of claim 117 further
conprises a conputer usable program code for sending
a r eégponse Thesweryter prograve haidfictof clainet 17rforthen domnpésss Ag
nmobi | j ' recei pt _of. one or re
Fequestpaieh S8athd pleBRRPRAR Ry B uoBe atPas L e
cancel ﬁeﬁ?ﬁ%‘ﬁp'\%‘ﬁs@a@ & allewpt tocedirecidhafraftic toctberfilseVPMN of
| ocat iij@gyddpsiplie process at the second VPMN. 123. The
con‘pﬁéer program fﬁrrOdUCt of claim 117 further
conprises &S CAHIRYLAT BrogrREm BIoEUGS pbejaiE 17 deither epmprises a

at t eniohipgtet Qsd®s biogkin ERR fof @{%rfdiir@ 4 ]?esfaongehiinééi‘.ayg ilgrhlst

when thﬁ fﬁtétﬁnpg'éﬂ to redirect the traffic to the”

VPMWN i8I As{ R dibetd foaming mobitp stafihipuestongs ingiessipt of

produaineadr mbrai dsky nfedsddae rwHeANBE iohe Soramore HERMt&lon

usabl e grg%am code for st_orc{%% VLR and HLR

cor r esPOAF 1Y TE ARSI NBIeCHY e HET ForpRieiad of WEAORYPH#BI | e

st at i @ocesoatrtiesgseoed VBMNO each of the one or nore

regy %_r ati i &‘ransp%%g Sl%grsa%‘lnéroduct of claim 117 further comprises a
computer usable program code for attempting to redirect the traffic to a
third VPMN when the attempt to redirect the traffic to the first VPMN is
unsuccessful,

124, The computer program product of claim 117 further comprises a
computer usable program code for storing VLR and HLR
corresponding to an IMS| of the inbound roaming mobile station
corresponding to each of the one or more registration messages sent
from the first VPMN to the HPMN.

125. The computer program product of claim 122 further comprises a
computer usable program code for detecting a possible change in VLR

association of the inbound roaming mobile station in the first VPMN
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fromthe first VPW to the HPMN. 125. The conputer
program product of claim 122 further conprises a
comput er usabl e program code for detecting a possible
change in VLR association of the inbound roam ng
nobil e station in the first VPN 58 based on next
recei ved registration cancell ation nessage fromthe
HPI VIN. 126. The conputer program product of claim 123
furt het?asé%r?ﬁr”%‘éée‘-‘&we@ dhgtttatien gsedellatioprioggsage dodethizor

i ncremgpinng one or nore redirection counters based
on tgﬁ possj bl e change in the VILR association of the
i nbd@Rd r oA SRS PTAsast Bfore of Plaimhig3ffinther camides 227,

The compiptier 0@’ dfgRINPJMEE of ﬁhl%h‘l@h%70 H' bP&hore
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conpfises 4 %&Pg{?(@"f’ @%WP%“%P%‘@WE&I@% BIMBAYA Ng
t he omemputenrorsebler egigsdnr aidd@nfmt;sﬁ?wglgz at (aodt[h@ }éﬁh@gt
subse [ acknow e of the
Fout 1 bl B Bhoy (B D reakEeeh perager o
pr ogr dm fr¥duct of claim 126 furt her conprises a
co er se t he one or
o 8287 g1 TR tefhoBleP BEBB A0 ol AR At SR 2. o
absencempiten usells ppogrant amodt hier rseatinggtheequessr Widrdi n
an in 3 Thenc uter. pro oduct
of cl g%#’%ggp%‘grstk %%r %o&r’ﬁr ﬁgg@ JB%S%%EIJQ g é\pb&re
pr ogr &pkrovtedgment Obt?acrwtlﬂstequgstéanQRPMsIsoc| ated wt h
Lo IHEUN. (e Bt B8RS0 lolE ddth A5Y Rlnb L AIRELCS O

a response to request for a configura
nunbeFOBPULRT HE8D!E r TRYFARe CPF’EM\TOf 1s3nding hide c ongueremore

progr adpidtafsh flesiges | 81 thk Wmﬁ Ué'JbQ&{ eﬁtofg’%b%ﬁaof a

conput er usabl e program code for determnin

seconaeSWﬁewW% UEgTeRYasTVibimen Biepid eigimeet wor k  based
on iI:HISpOn%e&@ﬁﬁuﬂéﬁﬂoérﬁﬁzrﬁr&ﬂ@t ckfl%l\Ahln "EQT FBRBORSRr Bé% g he
routi n[?l_g q‘Pest and g& ication of re-def i ned
cri t ePTBPEH ANE PRGRIH S fah ki BaPRGTLR eSS
roani thg HRMNIfer 5 pratdefmed nd BN BY abbihde dfREresponse to
the routing request for a configurable number of times from the HPMN.
131. The computer program product of claim 127 further comprises a
computer usable program code for
determining the second VPMN as a non-ITR attempting network
based on response received from the HPMN in response to the routing
request and application of a pre-defined criteria on the response; and
aflowing the inbound roaming mobile station to register with the
second VPMN by discontinuing the sending of the one or more
registration messages.
132. The computer program product of claim 117 further comprises a
computer usable program code for sending a search request message

concurrently with each of the one or more registration messages after
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second VPMN by di scontinuing the sending of the one or
nore registration nessages. 132. The conputer program
product of claim 117 further conprises a conputer
usabl e program code for sending a search request
message concurrently with each of the one or nore
regi stration nessages after 59 receipt of the one or
nore regi stration cancell ati on nessages fromthe HPM
and bef 8%t PEIhgyINAGr fieee taistrafion waneelateginsdssaddsGom the

332?2: 'nrﬂf;np]rg and ;@ﬁ@gﬁ%ﬁggm@ ¥k Fér n@oré '?gg.lt}ag?n tc%nc%/’\lqy%c

to col I"&Fa9e5cata YhRiinftbe et |V8h’"‘bfwflerﬁa1 thHendramidrequest

r oani ngndgeahgd & sdritth anvinbsSto I&]%ctcfaﬂmh%foﬂﬁ&%ﬁa&‘ the
pr oduct, | aim 117 further conprises a

usabl e 'WB@‘?%?&M%%O bigFteli¥andoni ng t he atterrpt to
redi nagt tTe dommiifer progmnprbmt I NG 7 KRR B d¥RBY L e

statio tte an an expect ed nunber of
b1 et s b R e R nHoUmRAe stemp! ket
conput dre Mfﬁtgwam ﬂ{eodlbmmd glf)armh@lnmbﬂelgtaf iH &ch%pts greater
conpri er. us e code for

o anaon R R ECTR e BP1eE o TRl Wb Berse e e
t Ee |13Fboun_dT heaamipaigr ;mbnahﬁprs%&t beiﬂa;r&ﬁﬁEfQBﬁmér GAE& a
t han a i.strati esho or e

second G{J)ﬁ%l@rt &%&I.e%% é:r%r%%toé FE’?ﬂ’%ﬁ' ft?alﬁ’ipo r(?p’r act
cl ai m 1ertrafie wherr theonipning esanaing mbiimt;teﬁonust&inhp& grree@r am
code f

traffi g{a\xh%g%&tgfﬁ ;bﬁ‘ﬂbéglﬂ,ﬁtg% gmtr Mtﬁ’t esg%ongif\}aﬁr\{l n i s
det edded td hsetomnuteaprngﬁum:octmﬁ@ clali8617 Titberampuses a
progr a@brﬁﬁtﬁé’r%b@fpréﬁréh Wode-br %%%g@ 'H?{elm%fﬁ > fadirect

conputer usa | e program code oni n

at t enpthetteficeniendes inbaung rearving mcblwm’tmtl Esedatmmttndbe in
roam ng mEpbalgodet ation is detected to be present in
non- iﬁ\;era g area of the first VPMN. 137. The conputer
pr og % B EPMBFIeAT AN PLOCURLAf Clém 1 EDfughersiemprses a
conput EdSm ;ht&@'b]s@bl@ rpﬂ@feﬂﬁb@dlﬁi@r El@efnd 819?%% rdtt@ﬂt pl foatbitekt

redlre %ﬁ%ta&&)n& t e HPVWN based on one or

Mor € a 8@ roa g}gtmﬁpets@omqum to be

res ponsaeserm:trlm c@n@ra@sr aréb bethé 66t wat ion nessages
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computer usable program code for countering traffic redirection (TR)
attempt by the HPMN based on one or more acknowledge messages
sent by the HPMN in response to the one or more registration
messages from the first VPMN.,

138. The computer program product of claim 135 further comprises a
computer usable program code for attempting to redirect the traffic to
the first VPMN in combination with the countering of the TR attempt
from HPMN when the one or more acknowledge messages is a system
failure.

139. The computer program product of claim 136 further comprises a
computer usable program code for sending one or more location
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conmput er usabl e program code for attenpting to
redirect the traffic to the first VPMN in conbination
with the countering of the TR attenpt from HPMN when
the one or nore acknow edge nessages is a system
failure. 139. The conmputer program product of claim
136 further conprises a conputer usable program code
for sending one or nore | ocation 60 update nessages
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144, The computer program product of claim 117 further comprises a
computer usable program code for incrementing one or more
redirection counters when the attempt to redirect the traffic is
successful.

145. The computer program product of claim 117 further comprises a
computer usable program code for defining a redirection limit for the
inbound roaming mobile station at a configurable interval of time.

146. The computer program product ef claim 117 further comprises a
computer usable program code for defining a configuration distribution

control profile for one or more inbound roaming mobile stations in the
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145. The conputer program product of claim 117 further
conprises a conputer usable program code for defining
aredirection limt for the inbound roam ng nobile
station at a configurable interval of time, 146. The
conmput er program product of claim 117 further
conprises a conputer usable program code for defining
a configuration distribution control profile for one
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VPMN, and response to a routing request returns a competitor
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