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their honme coverage area. Non-partner networks are
"non-preferred’. [0005] Network operators can maxim ze
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[#006}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
canstantly improving their network coverage and hence diminishing the

impartance of radio coverage as the factor. Further some competing and
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their network. This |leads to decrease in revenues for
the other VPMN operators. It would be di sadvant ageous
for any VPWN network operator to relinquish the
control of the subscriber even when a handset is
registered with it for any reason, such as failure of
the SIMnetwork list to produce registration on a
preferred network. [0007]In the previous filing
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Hltl'f’é?ﬁaféﬁv the invention. [0011]FIG 2 represents
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embodi nent of tRe I nvention.
attempting themselves or are forced to attempt to re-register with the othar

VPMN operators.

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.

10011]FIG. 2 represents a system for controliing traffic of an inbound roaming

mobile station between a first Visiting Public Mobile Network (VPMN), a
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[0012] FIG 3 represents a flow diagram for

i npl ementing I nbound Traffic redirection (ITR)
between the first VPMN, the second VPWN and the HPM\,

i n accordance with an enbodi nent of the invention.
[0013]FIGs. 4 and 5 represent a flowchart depicting
various application logics to be checked before
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[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 possible change in registration of the inbound roaming mohile
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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(TO till one registration nessage is recorded as a
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[0022] FIG 1 shows an environnment 100 where the

'”@&iﬁ%%ﬁ&&ih& description 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 detail to avoid unnecessarily obscuring the description of the
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Redirection System (I TRS) is inplenmented, in
accordance with an enbodi nent of the invention. The
envi ronnent 100 includes a first VPMN 102, a second
VPWN 104 and a third VPMN 106. Each VPMN has its own

i nbound roaners and in a typical scenario (for exanple
when no VPMN preferences are set in the SIM or
handset menory of an inbound roanmer's nobile device)
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[6024]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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to illustrate the inbound roaners of second VPWN 104
and third VPWN 106, wth sonme of their inbound
roaners | eaking to other VPMNs, then the |ITRS
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[0026} The roaming signaling corresponding to inbound roaming mobile station
202 at the first VPMN 102 is routed between a switch/roaming STP 212 and

an international STP 1 214. The roaming signaling corresponding to inbound
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MAP, CAP and the |ike) based signals. In another
enbodi nrent of the invention, the signals exchanged
are SCCP based routing signals. [0027] The i nbound
roam ng nobile station 202 attenpts to register with
second VPMN 104 even though it is already registered
with the first VPW 102 due to one or nore of the
followi ng reasons. Firstly, the inbound roam ng
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Inbound roaming mobile station 202 indicating preference of second VPMN
104 over first VPMN 102. The steering of inbound roaming mobile station 202
deprives the first VPMN 102 of the revenues from the inbound roamer.
[0029]The system 200 includes an ITR module 226 that monitors the traffic
between HPMN 204, and first VPMN 102 and thereafter provides necessary
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VPWN 102 and international STP 1 214. This is referred
to as passive nonitoring. [0030]1n another enbodi nent
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any combination thereof can be used without affecting the working of the
system or the method.



nunbers are routed separately from E. 164 nunbers since
they are marked wth a different Nunbering Plan
Indicator (NPl), however, it is possible to reuse

G obal Title (GTI) analysis tables used in E 164
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module 226 and the destination TT as 32. Similarly, in case the CdPA is
VPMN VLR 206 and the NP is E.164 with TT as 0, the DPC is set to be [TR
module 226 and the destination TT as 32. This means any incoming E164
message at the switch 212 is directed to the ITR module 226 first. In case of
an outgoing message from the switch 212 with the TT as 32 and CdPA is not
own and the NP is E.214, the DPC is set as international STP 1 214 and
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own to DPC at | TR nodul e 226. Also in case the CdPA is
VPMN VLR 206 with NP as E 164, the DPC is changed to
| TR nodul e 226. Routing configuration for an own
network (first VPMN 102) destined outgoing nessage
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BASIC INBOUND TRAFFIC REDIRECTION SIGNAL FLOW

[0836]FIG. 3 represents a flow diagram for implementing inbound traffic

redirection betwesn 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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VPWN 106 when there is no new regi stration nessage
received fromthe first VPWMN 102 al so detection unit
228 detects the receipt of the one or nore

regi stration cancellation nessages at first VPW 102.
In one enbodi nent of the invention, the first

regi stration cancell ation nessage is a Cancel Location
nessage 304 sent from HPMN HLR 210 to cancel the
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204 subsequent to receipt of one or more registration cancellation messages
from HPMN 204.

[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 (TO) till one registration message is
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nore regi strati on nessages are Location Update
nmessages (LUP) 306 from first VPWN 102. These LUP
nessages are fake | ocation update (LUP) nessages.
However, | ast of these fake LUP nmessages 306 is
recorded as successful transaction unless the time TO
is expired and all are sent with a pre-defined
interval of tinme (TO. In one enbodi nent of the
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exchanges the one or more registration messages 306 corresponding to each
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interface are mapped onto equi val ent nmessages on the
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network (including the second VPWN 104) by i nbound
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[0045]in case first VPMN 102 is not found in the current list of available
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discontinuous) PLMN search schemes are used in order to minimize access
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LUP nessages 306 for each registration cancellation
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timer is set to the expiration threshold. In one
enbodi nent of the invention, the re-registration
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[0050]tn 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

Cance! Location to second VPMN 104. However, in this case, inbound
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response nessage on behalf of inbound roam ng nobile
station 202. [0051] Further a redirection counter for
all inbound roanmers is defined. A redirection counter
for each HPMN at a configurable interval of time (e.qg.
1 hour) is also defined. In an enbodi rent of the
invention, aredirection ';mt for the redirection
counter at the configurable interval of tinme can be
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ensure that a visited network serves roamers from its preferred partners with
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rufes. 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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regi stration counter is equal to 1. If yes, then at
step 404, the re-registration counter is reset and
statistical bookkeeping is done. The statistica
bookkeepi ng can i nclude changi ng val ues of one or nore
redirection counters. Al so special handling

techni ques nmay be perforned. [0054] Thereafter, at
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| TR nodul e 226 or other system el enents can check if
the new VLR is in the same VPMN. In case it is the
same VLR, and the re-registration timer for the | NS
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to zero. If equal to zero, then ITR attenpt is
abandoned. [0058]If the re-registration counter is not
zer@mindhernbie sdtiep Maret lepttret alrespeelie’ RR&thEMN tHeOLDbET

IS at o onterforthe
| MEISRSIBTE IR r 5BE Al Siph 37 R Th iR SR Phoghs wistharne
| Mie VS miaﬁhﬁtemé’ tbwplekatslanrerrot hié&éé@@h@l’uﬁl@hmresbdhse

t

oEaT Bicys o LEP, Aiftsal? HLERR, Dnoin Sofecrbay s

VL RDBnbaseieefoy/radming, TRIA froudtien 226 amesn egstrtRdn, refiesHs
Wﬂ@érbq@é éu%@crfpﬁorf er%tn%héiaioaﬂaﬂw C%H ttﬁ tﬂ“alwgéi pil be

t hr eshol d re-r coun
eqbafkiiptgd ﬁ%éup@w@y.f@he{ IR amssa@m es m chotiolk | 226iuntl than

bepgnd @pBReIaH st ﬁﬁMﬂ%@Z aaasn ARG 4 e@ﬁ%%gﬁble 226

redlr%@tlon count er . I'ncr enmen
r ety ﬂ?%h%gﬁﬂt@fnpber HPM\I 3. Increment the total

r emm@zchd;twﬂeﬁ UL LE14008e rla-h@tstr%%n eS8 Y cig]eu‘lwhéﬁ%sr‘?ttis

i stration-counter Zero an

he r
r ee’%a‘i’ é?g@tfﬁ% dben atitar 416 b@th éhq 9BEgistation soentgi andtthen
t hrﬁa@'ﬁ@i@tﬁ’eﬁion ﬁime-Fh@e réketmpgy |e§cr12%§n£HPtL095‘tﬁalnl M!e&%gg Ofdip

7 cAPHTH 2t 68 e BR] r VoYL o i dha Poesehppasion

t heassate sére fio A2Bmoduld 7Rk iefak2 BUP @nés@gdestﬂ Solihe 264P,
I I ncrenent s

R f the |
*‘ég‘r%“o(‘is tﬁ%%ﬁé”??mh @g]ﬁ%ﬁ%h%&ﬁeﬂﬂl@@?@WTP@@@Aﬁb
} lNBélSlMﬁb_ WRAEFRM ﬂREﬁ)IsE%E@al VEMIN H%HW@HL@ IR0 #2anEs 3
. emen nhanc ation e
| T SRR AL RA R S T ULR T oE BRI B v v
20W2)in accordance W|th an enbodi ment of the

| YRR Albver re%%%@&Fslﬂwﬂnéﬂgﬁ?@ﬁw%(?hgg@gg% 202

| eaves the countr oyl ng
| TRR rpastiel 2666 @thensmam elementd camhehechfahed iy nﬁeseasgefse to

t he  fdRMTILR 2864 is tﬂe s@%? f\[gRSéjrﬂ‘ﬂhg {es }e:gl,é%t‘oﬂ E{in}etr he. tthe

enhanced | ocati on base
t dMB] ¢ espiredet-ec et gprourthen @tzstapn4aerm m)dmc:bedZHGthe re-

d&"e@%zﬁloﬁ ch@aRE i9h6t etbABLEro I bl its LErd! fneg 1 ﬁﬁéhgar X

roam ng nobile station 202 upon receipt o
P45t on cancel | ati on nessage (Cancel Locatl on

3Qd)sspt thel reSbgistration 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 ouiput of step 418 is a different VLR in same VPMN, {TR
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-regisiration
threshold following can be performed at step 426:

1. Increment the total redirection counter.
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VPWMN 102 from HPMN 204. The possi bl e change in the
registr ition of inbound roam ng nobile station 202
is inferred when Location Update (LUP) nessage 302
bei ng sent the first registration nessage from second
VPWN 104 to HPWN 204. This LUP 302 is sent by second
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i SFu\StﬁQrI, ciietrt]action 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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the active nonitoring (i.e., in-signaling path node).
Page M5 only pages inbound roam ng nobile station 202
in the last (or current) known |ocation area, while
the Search MS searches all |ocation areas of the |ast
(or current) known VMSC. However with both the
nmessages, if there are errors to the search request
nessage, then the network and the country where the

i nb¥l mer&é‘éﬁiﬁwgnfn‘emsﬁaﬂostcamaeﬁm:oaOﬂessststmé esfipey AUTR

connghb SO A pol B0 2l T B e

anot her enbod
at t sy HERn%’W tmewr istbéeﬁ bRefee imtiony! taantihg moeue afatien's

h
t eyeglls{fll’%tog%@%t%{ Eét tﬁ@%@o&gg"@ﬁwgéﬁg é gén\ﬁggt 3 LSEH 'ﬁtatsus of
r eq

cqtignEarale aropessiat SPMNHIRRAM. ng t he fake LUP
NesHaEn IR érabodiiivi o\’ﬂpa'fé’r% 8 Qﬂgn%EhQ@gW rbtaség i‘ltli]e

req uest I'S

|nv the ra
602° e‘ﬂ??QTR é“‘th@ ?% ‘ib'ir%F%arr%@qmé@smmcomunreaﬂwwmer
enmmth wethe ok drlﬂr&)rdz K6 NUPQResshIR i@%ﬁbpﬁcélﬁ%?ﬁcbﬁwﬁn

OﬁEf r{g %‘ﬁ{f anot her enb
| nve escsﬂ%e P ?TRS*%}V%%%@M. kefoga redayingntbe sage to fiffhe
SRI VBN VB 986 £T HieSseaRR Tre@@st'\'ﬁs% i9kert APY %@ﬁ(ﬁom% of

t di mrent of

.”‘n’ﬁ }étl’h"t%Pg rﬁggr\‘ B mr%ﬁ% %“%‘b%gg &h &%“% locatiop @f%mfow@z@ag%

306nksfune roaminempbileciiatian 28R In 5M AGKodiBeR M te ihvenBdother
t tio TR nodul e 226

D raerh pehup SRS o For Vs (TR tbsgas mc&rrenuy

sendibribe fake LEIR mSMagE§§&gTéwemmfbdmmﬁbn veieivbd gftdraiendifg t

SRl PWN HLR 2 a

Cor TNty 1, R8O tnetbr gl e e oo 1 k1 -4

netWBekhe eeveragsrof @rﬁdaFMNemmepbgmgx IeR inbdile 2e@ M lestagh

th

o pafoptor B iRt MR8 I8 ralel HafheBa ' akaash 50y

and"SRAESE B98 COP@HFB@@Y aith gthe dﬁkechHtreessege t308 driiBbefofe

i nbgsysh th@a:ranea L%Eéﬁoh %oﬁﬁél?aﬂsWPr%F&%/URs%@‘RTBé %ES%R‘Msdrs

t hen l'?-EE does not att

enBodiheN acftyre&oﬁa%ssvmqnﬁomsmdww@am ﬂ@eemsﬁua seent "

st &tel amlvaOﬁon:tbﬂrQﬁﬁhThgs’gA@,nbspdg{ %dg)eq:a%qﬁst % t
es

‘in%”thfa' S ang q onse to routlng re
r et O g}:a@g}gplénp ile s atﬁ;gt rR. th%hﬁqr&lrrg@t) Wm@gatmn
i nefaadwehile ihﬁtSealrcE M@kedghﬁ@h faﬂ}%cgﬁbnkﬁﬁé'kdcbfﬂiﬂa I%'s\}éw ahagk”
S You .and conme ac
coradhn QMSfI“ PRl B o Fromasasts dt Ped arp BTRRYy iontheg
or segreft igrnest meseagecher the aielichc DM theeuasy whérB &t ihb®ind

con | e Ro@ b 0 TR 2503 e R | ocat | on

up A8 Tprayeidsthis probleme aanthediembndimenit b erfanvimgt loG4tion

| TRadgR Gk %ttgng;g’t is now described. Referring to Fig. B, 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 fo
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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bl acklists an HLR associated with HPMN 204 for a
pre-defined tinme interval in absence of a response or
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ITR moduie 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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some kind of agreements (e.g. a merger or a friendly
deal) not to do an ITRto each other. 3. The VMSC is
in a blacklist VPMN network in any country that is
different fromthat of first VPMN 102. For exanpl e,
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nunber 5 o, LIRS Rfin a blackiist VPMN network in any 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 allocated threshold of the
ITR attempts within a configurable interval. For exampie, the
interval may be infinite.
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a re-registration counter. The re-registration counter
i ndi cates nunber of registration attenpts nmade by

i nbound roam ng nobile station 202 for second VPWN
104 while the I TR nodule 226 is deployed in first VPWMN
102. The re- registration threshold of the
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{0068]When a new |ocatlon 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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enbodi nent of the invention, the registration
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[6072]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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of first VPWN 102 (deploying the I TR nodul e 226) in
the country but I TR nodule 226 does not know because
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Kdd9€l @Minother embodiment of the invention, ITR module 226 defines a
maximum network counter for the ITR attempt to control the maximum
number of competitor networks against which fake location Updates are
isstied. This is done if the new network location of inbound roaming mobile
station 202 is known through the VMSC returned fo the SRI-SM query in the
TR attempt. Similarly, 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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3. Inbound TR success: For exanple, no nore than 15%
of I TR success of total successful ITR attenpts to be
made on i nbound roanmers from VodafoneTM United
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{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™ wifl 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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preferred network to the first VPMN in conparison to
the second VPMN being a non-preferred network to the
first VPW. For exanple, if inbound roam ng nobile
station 202 is from Vodaf oneTM UK (HPMN 204) and is
departing from O angeTM Netherlands (first VPMN 102)
is known to be trying to register at SnartoneTM Hong
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r %@pgpfegqrregmetwork 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 trying to register at
Smartone™ Hong Kong (the new VPMN), the ITR module 226 is deployed at
Orange Netherlands may still perform {TR attempt until the inbound roaming
mabile 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
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message from second VPWN 104 to HPMN 204. This LUP 702
is sent by second VPWN 104 after inbound roam ng
nobil e station 202 attenpts to (or is forced to
attenpt to) register with second VPMN 102. The

regi stration cancellation nessage is a sent from HPMN
HLR 210 to cancel the registration of inbound roam ng
nobil e station 202 with first VPMN 102. Hence,

detnsther apwotkrin castoBSIcHi haenoicaveiagh o MGodr@apiriEg FRBild €

Stﬁét&o‘ﬁ%g%ag@ %%ﬁ‘?tl ng to register with second

MN 102 irst Cancel Location 704 received
i sloffaitdenge. a”m sasdial anglg. mekhtidsms defined Sor MR Maenhdrancel

Logigdid 98 c4G Jaﬁqiers’ﬁﬁl\ﬁrlggﬁﬂféb tforgl;%e i'IJFpg é%s}c {pe?ﬁgalgg/lg |g]n:‘jn

spot 30 in ased Onh a
re%b@ﬁ“’é%p Y %t?ﬂsinfmﬁjlt #f tsebeeniidserOrangeo Netiterlamisnias age

t cieploVhQR 168 SRRt 26 W hﬁcurﬂb@nr?lgrsr ?Qf‘ttﬁ‘@ the BRI r;? may

st The subscri ber i I on” messag

m%@fjﬁf"é“t'qne‘?"éﬁf?‘ﬁ@f Hang Hong stchr gt Gl Hiicen get 70% of

Cmm'“?ﬁm%ﬁwﬂa%ﬁ‘ﬁﬁ‘z‘%ﬁ%fh°¢é’rstd S

204
er?BSEPerf@ﬁ’tzs% may fa tq gikes mefwerks in Hang Kend, svchuasi Pegigoor

sehidgaya erShotﬁ’aSS@ﬁ)]aY}Oﬁmﬁdiﬁ]Bﬁ, Hebsar b&lie middf @@tal on
%gﬁ%%l%eror rst .VPMN VLR 206, The PSI nmessage /06

ased s’f‘a’H’SFm NefvogherUBh SlisREh Eoustry tMhan the ITR
i masherion s dppliest to VERININglrBar2éts tta@esouniriabound roani ng

e Sk Eoh e OB T, BB
cWSINGPSf ocation and cell in fi rst VPI\/N 102. In
a%@ﬂﬂG sQfﬁQta foN &‘!@aﬂnq ent r{s Eég%{f% }h%c'oyery

reply tr om I ng,
r é?f‘tﬁdn@ Rt Wé/vaaasftrstk\fﬂm 182l deCtbruch?MNmOMwﬂ eHPNKkeos caner

V\@&oﬁdanc@lwllth talﬂee?ﬁoo\ﬂﬁ‘ﬁén%f %ﬁn\}eﬂ{ Gy £ énlw@r ¢ ou%gut

i dea. of e 163 rgary
t Biopie Pfagq" @2 {elaéesr thasqoumvﬁ@pimQ NBLIER madeted 228y ITRe

Pﬁodm@%@%ﬂ&@t&l@erﬁ;fﬁt% Ioé/ﬁWoV Hlla%u%g %M%@Iﬁye@%k €

2(? chg he. Cancel Locatl on
béfprieeted 'i’é’@éuz\?és'" a{T%snomzzwg%tgea positierdhangeiing
t Im@:scrumcrnezﬁnndo@ﬁ@trd;aaﬂngmob.réb&mﬂ m@%ﬁbﬁl%c@&%‘ § cShad i on

2 10 rocessed
aidnaeRtasy BB & pronpviTioz hor Ful e The mossiverpt
wcﬁdnge amthienegistragiomat Inyosst ﬂ@rﬁmghﬁtﬂﬂe Qadtibh 002 ishinREki Ve
npn r her nti oned earlier, Cancel
Loc‘%ari ?3#@83 2? ?%tﬁn L{#J,e) p@%&? theTst sesizieatien of
tm@s&geémmwcmwmmnmmssmm mwmms&uLR 200is sEheBy
I Jelgorr]‘ﬂ) B he | TR
ﬁﬁﬁ&ééggg@i@%%ﬁn gcrﬂo%lﬁ s g@sﬁ%piso ?régl on
Wiorqqd HPNAtERIER tg)lcoegfster with second VPMN 102. The registration
canceilation message is a sent from HPMN HLR 210 to cancel 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 Cancel 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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create the Network Failure error (# 17) at inbound
roam ng nobile station 202, forcing it to attenpt for
an alternative network. Thereafter, HPMN HLR 210
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[6086]in one embodiment of the invention, in case first VPMN 102 has
deployed technologies to provide location and mobile drop-off information
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202 with first VPMN 102. Hence, detection unit 228 can
deduce i nbound roam ng nobile station 202 is
attenpting to register with second VPMN 102. The

regi stration cancellation nmessage is a sent from HPWN
HLR 210 to cancel the registration of inbound roam ng
nmobil e station 202 with first VPMN 102. [0089]In this
enbodi ment of the invention, system?200 (in FIG 2)
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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.

{0689]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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unit (i.e. anti-non-conpliant TR solution) may be
applied within the current ITR attenpt. The anti-TR
unit is referred to as anti-non-conpliant TR sol ution
ina VPW Iif the anti-TR unit is only applied to
non-conpliant errors (such as systemerror and

m ssing val ues) used by a HPMN TR sol ution. The
integrated | TR and Anti-TR sol ution works for both
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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 attribute in the acknowledge message is the RNA or RR the

ITR mechanism is modified in such a way that, the ITR moduie 226

immediately retries until a successful transaction or a threshold is reached as
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interval of tinme so to avoid subsequent | ocation
update with the HPMN within the VPMN or even back to
the VPWN agai n. [0093] Whenever a Cancel Location cones
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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 902 cancels the real VLR profile while still maintaining the
roamer profile at the GLR as long as the configurable interval of time for the

profile is not expired. Hence, whenever the inbound roamer returns back to
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attenpts to register with first VPMN 102, first VPMWN
102 sends a LUP nessage 1002 to HPMN HLR 210.
Thereafter, HPMN HLR 210 sends a Cancel Location
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VPMN 104, ITR module 226 sends fake LUP message 1010 three or more
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operator to retain departing inbound roaners
attenpting to register at conpetitor netwrks due to
bad coverage or blind spots of the VPMN operator. The
I nbound Traffic redirection System (I TRS) can al so be
used by a VPMWN operator agai nst those HPMN operators
that turned down the request to disclose that they
deploy traffic redirection against the VPMN operator
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operator The Inbound Traffic redirection System (ITRS) can also be used by
a VPMN operator against those HPMN operators that tumed down the
request to disclose that they deploy traffic redirection against the VPMN
operator or applying non-compliant TR methods. In other cases the [TRS 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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conmbi nation thereof. [0100] Unl ess the context clearly
requi res ot herw se, throughout the description and
the clains, the words "conprise," "conprising," and
the like are to be construed in an inclusive sense as
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ef fie@niedsy 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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i npl enmented on CDMA, 3G WCDMA, GPRS, WFi, W MAX,
VO P etc., or any other network of common carrier
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normally subscribe, but have the capability of also operating on other
neighboring networks, which may even be across international borders.

[0104] The examples 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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data. 39 Technical references "Mthod And System For
Cellular Network Traffic redirection” Application No.
10/ 635,804 filed on August 05, 2003. "Method and
Apparatus for Defense Against Network Traffic
redirection" Application No. 60,662,030 filed March
14, 2005. Q71X SCCP Q70X MIP Q77X TCAP GSM 1111 SIM
and Mobile Interface GSM 1114 SIM Tool kit IR 7320
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b Pha 2+)
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d.
TN tﬁa‘%h e bR s kB i Sy
| nf '8\??"‘86 \Ambaée teigpbeny @wpmrlcz@rnvb\mmoet IBritatio GSM,
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29042 ivARoRe of aetriba8 nARBENRISIs0ABH YAl FREREoh alviBd
or non-home or non-accustomed network, including apparatus not dedicated
to telecommunications such as personal computers, Paim-type or Windows
Mobile devices,; (iii) an entertainment console platform such as Sony
Playstation, PSP or other apparatus that are capable of sending and receiving
telecommunications over home or non-home networks, or even (iv) fixed-line
devices made for receiving communications, but capable of deployment in
numerous locations while preserving a persistent subscriber id such as the
eyeZeye devices from Dlink; or telecommunications equipment meant for
voice over IP communications such as those provided by Vonage or Packet8.
[0105]in describing certain embodiments of the ITRS under the present
invention, this specification follows the path of a telecommunications call from
a calling party to a called party. For the avoidance of doubt, that call can be
for a normal voice call, in which the subscriber telecommunications equipment
s also capable of visual, audiovisual or motion-picture display. Alternativel,
those devices or calls can be for text, video, pictures or other communicated
data.
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3G Third eneration of nmobile ATl An Tine Inter ro
ation BSC Base Station Controller ATR Anti-Traffic
Redirection BCSM Basic Call State Mdel CAMEL

Custoni zed Application for Mbile Enhanced Logic CDVA
Code Division Multi | exed Access CLI Callin Line
Identification C PA Callin Part Address CdPA Call ed
Part Address CAP Camel A lication Part CC Count Code
CH echhicaBafaréence€S| Canel Subscription Information DPC

Dest.inat, Ln C - PMN Gat eway MSC  GVBC
oot R o B o Ve i e it Bpiaaien No,

Galt0éina. 806 Glat o AuRe D5,t2003. GSM d obal S stem for Mbile
GSM SSF GSM Service Switchin Function GI dobal Title

HLR -H HLR from HPMN HLR Home Location Register HPMWN
HolfethPd birndc Ansiretie fdleDefense AlyBhst! NetennaTiagiatedMadivhe

SURRRIBE0 | HAORYI05Y fioh Matdh g ent Network |SG
Signa t
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i 19, 2dos .
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Application Part |SD MAP Insert Subscriber Data [ AM
| mtixadccdddr ess Message DP Initial DP I N CAP nessage

S%B?Dg(SMD‘HD User Part

Q77X TCAP

GSM 1111 SIM and Mobile Interface
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 09.02 version 7.9.0 Release 1998)

GSM 340 on SMS

Digital cellular 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

GSM 24008 Mobile Radio interface Network Layer
GSEM22011 Service Accessibility

GSM25304 Idle Mode Selection

GSM29010 Error Network Mapping

GSM 28002 MAP Protocol
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| TR I'nbound Traffic Redirection LUP MAP Locoation
Update MAP Mdbbile Application Part MCC Mbile Cunt
Code MCC Mbbile Count Code ME Mbobile Equipment MNC
Mobil e Network Code MO Mobile Origint MSC Mbile

Swi tching Center MsI SDN Mobile Subscriber | SDN Nunber
41 MBN Mobile Subscriber Roam ng Number MI Mbbile
Term nated MIP Message Transfer Part NP Nunberin Plan
NPl Nunbering Plan Indicator NDC National Dialin Code
CDBPBF&PA or Determined Barring OTA Over The Air

OCSl _(riginating CAVEL Subscription Information PRN

Pr&NTHWITRoani ng |Mesbeptid®Rl  Pr ovi der  Subscriber
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Redtlt i ct ed due t/Anyisumiptarbgslioheat ur € R Routing
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| déhtify Modul e | Calling Line |dentification

CgPA Calling Party Address

CdPA Called Party Address

CAP Camel Application Part

CC Country Code

CB Call Barring

CSl 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 Giobal Title

HLR ~H HLR from HPMN

HLR Home Location Register

HPMN Home Public Mobile Network

IVSI International Mobile Subscriber Identity

IN Intelligent Network

ISG International Signal Gateway

INAP Intelligent Network Application Part

1SD MAP Insert Subscriber Data

[AM 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 Mobile Subscriber ISDN Number
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STK SI M Tool

Ki t

Application SMRP-U Short Message

Rel ay Protocol User Information STP Signal Transfer
Poi nt SS Suppl enentary Services TR Traffic
redirection T-CSI -Term nating CAVEL Service
Information TP SMS Transport Protocol UDH User Data
Header |ndicator UDH User Data Header UD User Data
VAS Val ue Added Service VLR - V VLR from VPWMN VLR
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SIM Subscriber identify Module

STK SIM Tool Kit Application

SM-RP-Ut Short Message Relay Protocot User Information

STP Signal Transfer Point

S5 Supplementary Services

R Traffic redirection

T-CSI Terminating CAMEL Service Information

P SMS Transport Protocol

UDHI User Data Header Indicator

UutoH User Data Header

Ub User Data

VAS Value Added Service

VIR~V VLR from VPMN B

VLR Visited Location Register

VMSC Visited Mobile Switching Center

VPMN Visited Public Mobile Network
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redirect the inbound roam ng nobile station to the
first VPMN, the one or nore registration nessages are
sent at |east one of within a second pre-defined
interval of tinme (T1l) and a re-registration threshold
nunber of tinmes. 2. The nethod of claim1, wherein

t he possible change in the registration of the

i nbound roanmi ng nobile station is inferred when a LUP
message being sent a first mgiMsration message from
the second VPMN. 3. The nethod of claim1l, wherein the
on'&l@: nor e regi strati on nessages are LUP nessages
sent fromthe first VPMN. 4. The method of claiml1,
wherein the one or nore registration cancellation
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more tgghreigat i on cancel | ati on nmessages received from
t he HPIWN, ghereln the one or nore registration

cancel | at i GRREYsggRassifles chasige insigpistselivane! the éwobnd

regi st foakingmomie SRgien SPEY rd¥ipt Hea fz@p%ﬁgatro‘ﬂ%gﬁlatlon
nmobil e statiop after an error i s generated

i nbound*TEARhY'® HIHe EPOgtgnRRncRlationyaessagdsort tes first
cl ai m SPMitrersthea HeRBlh regi stration nmessage is sent at

nost equal XP ted ny nes

i nbound r oan?%r'Pgmgﬁ% n%'ﬁ to %’e %’ﬁbvﬁw’y@ﬁ sgyding
claim ¢nefm1rm¢rgrregsﬂnmmn Saem%és?&@h\(thmﬁsﬁvwlﬂNQﬁ&heﬁﬁﬁﬂﬁge
at \Y e atte t he
a1 00RER A o TR 0B e 3t R cefideiSh ceeaton
net hoﬁneﬁsamsaﬂmm Ihe HHHNewheman(BREathngmmag:emteﬁ!at:on
excha |stra i,on msssa e between. t he
o oy eaodfcfived oBG of FRLELRbRD IR SRET R Sl

The net fiislpretefgiediintersal Oﬁvnree €10) ubfilene IT@ISGEtIO’ID’hESsage is
regi st [ nt from
t he flrﬁgﬂ%%@%ﬁﬁe | 3 CEEDJB %HEH{) V\,ﬁe? el'R °t he
one orregiBiFation eganseliatan mesmsa@esvedanre CSEEmt attermo sto
equal rb&refchﬁerrﬁ;oﬁﬁcgioﬁhfr@trh&ﬂetsgﬂ&?‘{&othgf’ RUTBGN, B dnkmes

of a re-registration cou
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 claim 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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11. The nethod of claim 10, wherein the second
pre-defined interval of tinme (T1l) is equal to an
expiration threshold at which the re-registration
counter is reset. 12. The nmethod of claim1l, wherein
the second pre-defined interval of time (Ti) is sum
of maxi mum i nterval between the one or npre :
regi stration nessages and maxi numinterval to sel ect
t he SetomuieNPUAY flaim afunhmwpﬂﬂnysﬁtﬁh@r@ ﬁ}@%ﬁ& or more
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response to recelp oné or ~Hore
when t'RePigstatipn. erre registration cancellation

NMesS SAgER: @b ' | ocatio
update pr oc%igpg%lmtﬁe%g‘%‘gﬁgﬁ%wétﬁg mel‘sﬁ%g%tsﬁ’gﬂatof
cl ai mM9S! ek teian axpectesheuraber of times by ites inbowssagRtg
are ongolk satdP PSI fromthe HPWN, MAP PRN fromthe
HPNE] aInd a MAP Forward SM5 froma SMsC. 16. The

met Hod "Gmedhog gheleim 1 fistbeesampriiag ressivion ecejneissmgage & an
Absentthe Setong MF*MN whBS 808t RPN o RBIrAE R frafﬁ% td [Frg irst

[ nbouq%h@\? rrobr le station. 17.The
claim |StSH’é SﬁfBrrprl sing attenpting to redi rect t he
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11.The method of 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 muitiplied 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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a global title of the first VPMN. 21. The nethod of
claim1 further conprising storing VLR and HLR
corresponding to an I Msl of the inbound roam ng nobile
station corresponding to each of the one or nore

regi stration nessages sent fromthe first VPMW to the
HPMN. 22. The nmethod of claim21 further conprising
detecting a possible change in VLR association of the
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response for the routing request within an interval of
time, ﬁ_@iTh met hod of claim 26 further conprising
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HPMN ftgrsh ﬁ’%{%’ ined ti.me igberval if_an error or a
response Ke "ol FCHEPRGURLre FReaRr &/ RN ibsingd pamR
modul epref@@ediedwork tdtbe fist VEMBRI m 26 further conpri sing
bl acklisting an HLR associated with the HPWN for a
pre-defined tine interval if an error or a response
t o t'Helheduathatpf cleipuéswherein theaonE&br morearegisFationdshsk&yes

after | Nteelv f _del en that routing.

r eque.sf?%ar’%pa@afﬁ%aggvﬁusﬁe ?ge(trﬁghﬁﬂ%af aF°el @Ph@qZ@%es

wher eiSqbsaqeentoiat iepgiplr efgthesens or owe ofgisiraBil canceliation
messages.

20.The method of claim 19, wherein one of the one or more global titles is
a global title of the first VPMN.

21.The method of claim 1 further comprising storing VLR and HLR
cerresponding 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

45



SM nessage, a SRI nessage, and an ATl nessage. 31. The
met hod of claim 26 further conprising determning the
second VPMN as a non-I TR attenpting network based on
response received fromthe HPMN in response to the
routing request and application of a pre-defined
criteria on the response; and 46 allow ng the inbound
roam ng nobile station to register with the second
VPWN byFlN basedi onlierrebél@edSebidiraign @andeliod "H?es@é dHor e
regi S”t?é'@r{] messages. 32. The nethod of cl ai mgl
further conprIS|ng sendi ng a search request nessage
conc@drTeathefhadi ¢fitiaa 2 fofther emprishgOiRcraMERting &k Jr nfdré ON
nmessag r f the one or ere tratlon
cancel F%ljt'ragtr?% ﬁ‘é@gegée astq o ? nﬁ@“%eef"g é

rel ayi @gsqcmorovféhembmdeoanmﬁg;mslbare&tatueﬁ inctas gel ‘IIBMNOH
ness t \Y rst. VPWN, where

Sear oh e s ol | Aol Eato bt Rerlag = igUing eges

| ocat i @ﬂmeqilautﬁlvmatt ipmentdmg theenk mb ooredretiomation gnaseitids Qo
stati Oy 1F3ynThe nethod of claim 30, wherein the VMsC
is a Iast knovvn VMSC of the inbound roam ng nobile

st at Por he Zeethorhef alaimddfudiier closprisidD sendimgr taé rnt: e more
search I §a0 f

Page. NE TRt ESaRAty’ GpoRiuR suReqll O il o
abandoAFfig“eremart g gtroutiog f&%ﬁfﬁ@mﬂhe H@Mt\lr affic V\,hen
the p&lres nebtidasm d%mr@fuhﬁerséoﬁ{ph% ?énhfﬁgnﬁé ond'o f%o‘?{%

t han an expected nunber of tines tore

second™ N gEs3ages ﬁ@ttﬁéd'*%wc?ru&ﬁ?ﬁufmf mﬁh@ﬂce of a
conpri &sp@xs@bﬁﬂﬁl@muﬁgg reQeeseh TR infePal 6" €Ct the
traf%%;]: r? oamn nobi |l e station
atteffpf 85 1§ & ¢H%n @'@ﬁrs?W‘F'@ﬁ plRgKistine| an tHeR

regi st essomilateb vtimeeheSEBMNdoﬁéDp%Lde%d tﬁéﬁnﬁ%hﬁ%b@énc@ lbfi m
1 further co isin aband0|nlgthe attenp

redir e@tre?pﬁ’gé%) a"ﬁ?l %Jtmé?ﬂuﬁr’}efoi ﬁBB’EfHH"E\b@d?H”H’&r Rbbne®

st at i offomsheddfiddt ed to be in a nanual node. 38. The
nmet h further nprisin, onln t he
att enot g gfeudiol iy 28 iR oA WA Aot LR

r oani ngsseoiblied avits thet HIRWIN ifas aged-defined timb intdreal ffragseriot o a

0P CONBLIAE (PERoRhg ldified it CPMNy PR ke N0 ©f

claiml coun rlngtr
r edi #=&hg gpethod of clafm 26 further comprising b[ackilstlng 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 26, wherein the routing request is one of a SRI-
SM message, a SRI message, and an AT! message.
31. The method of claim 26 further comprising
determining the second VPMN as a non-{TR 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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(TR) attenpt by the HPMN based on one or nore

acknow edge 47 nessages sent by the HPMN in response
to the one or nore registration nessages fromthe
first VPW. 40. The nethod of claim 37, wherein the one
or nore acknow edge nessages is one of a LUP reject
error and a LUP abort error. 41. The nmethod of claim
37, wherein the one or nore acknow edge nessages

conpri ses  aievimy theteued to@mbti]xﬁﬁoﬁé etza6h %%5.@@% g{eoup

consi s R RR. 42. The et hod of
claim %Q&UH bé’o%ﬁ?q” % &PRANINGT {78 PBRII ¢Te®Pret he

t r af f i legisiatbhendssages. VPI\/N in combination with the
countering of the TR attenpt from HPMN when the one
or nore acknow edge nessages is a systemfailure.

43. TReMepibad of clelmil fudiger foombhieig samiyi & segcis eagibag
one orgm d a reate

expect egg%ﬁgenbcgﬁ&@%hw Wit &Iﬁﬁt ‘;;ﬂsﬁ% gﬁec é)gsrg?fﬁl re@&?E%ﬁWge
of thd"eRfadesr aﬁ%rrécwé@féh& angé on nnreesre@aranbmtcmmmtohe

first vévbheaanfohne HMIN YRMELELR, ‘i’t{'%rg;ﬁw Pne orlrg%rgt

| ocati on update nessages are sent
one ofegipfEtigrRcangelatian mepsagas toraeVHPMNhafidt WRMN TRherein

att eme ke R a cl.aim
21, Cuhhe Shath refiesCRanAey T tbn .o Yuaold 0818 lofaBh

are seMPmatighphtheinpoyngiroapinmmebileséationf of t he |nbound
r oa%n@enﬁ&hdcﬁofﬁﬂéﬁﬁlmnwhé}@in tﬁ&@mﬁ@t@ Qq?s%R&M@ ﬁgé of

furth rised of storing profil ound

r oam @E %%?Féo@f'ﬁq mghileistatign.G R when the HPMN i s
det é¢tTod mefteidfod ciain8D, vhdfirdte B RELAY m@&éalghéfr‘é dheldie

recei pt. of .t f t gi stration cancel |l ati on
message aﬁ&hﬁr%ﬁmiﬂé SF*?F’{@% and the first VPWMN. 46. The
nmet hod of claim43, wherein the profile is stored for
ac i nt er tinme. 47. The method of

o1 oAb Wit b bRberEoste R Alisn St ewoSap |
t he omedirect the treffic emesttmeambmmdrresmageﬁoﬂnetstw@m aité}ﬁth-R

and t ?Peateﬂ?ﬂ\gh' %ﬁéeg Hlérﬁg% ol?ﬁmes to regls er wlth the seerc%indn

detecting a poss
VPMN.

36.The method of claim 1 further comprising abandoning the attempt to
redirect the traffic when the inbound roaming 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.

39.The method of ctaim 1 further comprising countering traffic redirection
(TR) attempt by the HPMN based on one or more acknowledge
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regi stration of the inbound roam ng nobile station
conprises nonitoring passively receipt of one or nore
regi stration cancellation nessages at the first VPWN
fromthe HPMN. 49. The nethod of claim1l, wherein
detecting a possible change in registration of the

i nbound roam ng nobile station conprises nonitoring
actively recei pt of one or nore registration

cancelmessagas sensisadies HEMN he resgdsbe EMNe f s Mot NRore

HPIVN. d of clai rther conprised of

i ncr eégﬁ?t%ﬁgﬂ (&aﬁ‘{%&g?sﬁﬁpbe%géﬁh&ti on counters when

t he 48t thenpethod ofeckime8?, wheeihrbfom bs mofdlGeREWiddge
51. T lajgp.l furthe ri sed of

defi n?ﬁeésggéérgg%?r%gogt% il'gjrl1Drp FJFFHEFW 1"’5{3 ﬁlggg'?%%[ﬂﬁ'd roam ng
nobi*l hst methot oftclamcdnf wigreiabthe dnet er wate @btkndwldige

52. T - ' ' f
def i mhﬁegs%;g}egg% | %ﬁ%at@ilég]ﬁ# i PR A1 groupi 1 o
for orféngitinggpeaUilYoBNA and&fi ng nobile stations in

t he 4 RN maMGS 8 Baifh®r RARL &H@ﬁ&ih@ﬂﬁ&%&ﬁ 't%"r‘édir%”t tp
control profile sup&)qrts i n decision of “a terrp? 6
redi r d@ficttpdhe fral YRMN i gonthieation titb dhe founteingnob Be TR

wher eiaferhterrd® APMILLIRIN B8 ofld 8t ﬁ]b@*ﬁdk%l%@%h’é&g ages is

profile is activated at different tine one
or moPSYHRBSHMEE roani ng nobile stations. 54. The

et hedhefmethad 1o 20uim WIEFRhBr BARpRng ™ Bde; a&?en%F el N
t he ?onflguratlon di stribution control protile are

meas uraiB URIaEMessgaragERler hanenaxpeciss! namker whtimes of
cl ai {n#&til]ta_llfdc:?&sfpﬁ @R@lﬁh@éé@f 0k ohgl%nlt;ﬂoﬁé/iég&trau&a! tBgkagpot
in e fir ed . on are nessage in

res poRSté’eF'&%E%}f@m’?@“S agd, fee AP herelt tha Pof ohdi%age
to a VicRimsemiateamestagbd bret st tmbmnfadaz 608 6h&10f HROTR €
stati r subscriber information eis
sent BoyBAdRRENE, il EHE 3 e Being: S s dieons VDR
cancel l ati on message fromthe HPMN to the first VPM\

49 : t of .clai m.5 wherein the subscriber
o 22 I oA B0Cai oL hdRuR g BRE L ot et B T o
succegwhgdgeatarerspot fromribelifire dPMMen behaff fdf cthé onttoled

first \éP,Th{l}Ji i gnmethod of claim 54, wherein the
VLR pzzloges 'He lierf ou{}id roam ng

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 successfully
the one or more regisiration messages between the GLR and the
HPMN,
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nobil e station in anticipation of a reply fromthe

i nbound roamng nobile station indicating a current

| ocation and a cell in the first VPW. 58. The net hod
of claim1l further conprises providing val ue added
services to the inbound roam ng nobile station after
failing in the attenpt to redirect the traffic of the
i nbound roam ng nobile station to the first VPMN, and

I espoiistha methadouoft blnga r1eqmr@setm rcigltgéf.{gs aapﬁg,wfché@re in
net wor k S ntrolling . traffic of an

i nbound" e?'gtzarﬁﬁﬂ %ﬁoﬁfl & 8'[' r8ﬂm'”8ef'%gl§‘h sfatign, gomprises
Vi si ti ngoriebing oaMMein receijstt ofaonke c(r\fﬁ’éc‘bl)reglatrfﬁiaﬁ QafkelMRIMN

Compr 1 ohAeod YR AENEM R WP ect i ng o possi b

conpri si ng: g a possible
change in registration of the inbound roan ng nobile

st at '4@nTHép M8 C&' 85|m0f1 %vhfel'er r‘? tde{e%%“gftgr ?gsltsﬁ%t Iaz—}pge in

cancel | ati on ness of ' one or
cancel |Tggitetion ek sfag edbeayndt earhing stnotml\/l\'stétmo mcbinerises

HPIWN; mltérlﬁ%e%tfv?@t HeQéiptuﬂ"e&}ef of tn%‘r({,ﬁ%ﬂ‘aﬁ& cgn ellation

redirect thetraffic to SEnd ing one
or nor é“?Ség@@ta*meufmiVﬁé@\bfagre@eﬁ%JNthe first VPWN to

t he @BWe%’&ﬁ&ﬂM‘% tﬁuﬁﬁeﬁ:%brﬂgns‘éﬁ ot e Pwr 183%% Hg{ ?_Irglt\’;klemore

regi stration cancel at| on nessages

wher ei ReqigEtidg cRUNtere gwBen dbe ofttedmhcel fedirgdnthre detligeis
recei vedece@gr, Or nore registration nmessages are sent
vvlthl nafirst pre-defined interval of time (TO till
one ﬁ?%’f‘?’i?ﬁ’ gfnc'% ISfuiher camprised of dafnirg aresifection dmi|
tr ansatfdm 108, inbuad @bdmind Alobdd lstati®0ab b @hfi@Rable interval of
cancel L. ati on messages received in current attenpt to

redi redf™t he i nbound roam ng nobile station to the
first VPWN, the one nore registration messages are

t | d defi ned
T i éwﬂheac$@3r?s§§f5§pe o CORfGREHGN d
\rll\znber distrfounmrfremtroﬁﬁroﬁ@ foll BRe DY Th&B ifouRd &bémﬁg ,moblie

er ei e i nteagr
redir eg :i;grﬁs &nhg Cﬁ%@n ’f’ﬁ%reg' @'? g‘?”%‘l“ﬁl%“%%‘“"%@?%‘?'
t he r edfafiectppertsimiecidian qfrattegptam eecliredt tHe tretffiee i r st
VPMN53 68 m&yo?tc%% %f) ﬁh@énmtég con\f{g@%ﬁ? I!M{)ltﬂ Bt

configured to assi st excha
regi st PEifieols actvated Ebﬂiﬁ@ﬁﬂmg@g@ds foheneree nare inbound

roaming mobile stations.

o4.The method of claim 50, wherein one or more parameters in the
configuration distribution control profile are measured by a configurable
counter.

55.The method of claim 1 further comprised of identifying a blind 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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nore regi stration nessages and the one or nore

regi stration cancellation nessages between the HPM\,
and the first VPWN. 63. The system of claim57,
wherei n the possible change in the registration of
the i nbound roam ng nobile station is inferred when a
LUP nessage being sent a first registration nessage
fromthe second VPMN. 64. The system of claimb57,

wher &f-ihe methog dif ickaint 53.whanéit teenutbscriveinfrmaivhemessage

| ocati s..as the one or npre
regi st %g?.%%eﬁsé s;%aengr%?'g%ghsgcﬁsﬁ gy at%ﬁN?f\l?O E/irectpe
syst eniafic & th¢ fissb7PMiher ei n the one or nore

regi st.rad hfathod @ ' : i .Cancel ,
Locati on mess. age%@n%éﬁg@{é hﬂﬁ‘gmﬁﬁp';%g%éﬁ%e‘%ﬁ‘@{ CATERA.
66. ThEOBNABHIDLN antigipaliosy of whiepli from Hee inbdinde cddnomy

uni t  exobiang@mnifiRa®itfa clffenBERioh S SELHAL LR TRBRADES

corresponding to each of one or nore registration’
cancel | ati on nmessages received fromthe HPMN, wherein

the sMehometbyde of @RIt T alteP GARRRS! BloligRg "BARAAESLT ©
sent subseq&e&tﬁ]t eagrh registration message sent by
the i nBOURE o "Hgoun BRMEdsTaRileostation: affer fallieg othe s

gener adtethiato tededt MROKUHL SfQRMINBGUNdTRRIING ridtRd s@flon B
The SygLem wherein the inbound roam ng

. r tS?/E' %I a|(ﬂ1 64, _ [
mobi | e 'Stat i 6N ERhIFEPHISE P 7 &4ilIag requess Fetwes s agepalitor
nost ewphadrkt 0 an expected nunmber of times. 68. The
system of claim57, wherein the HPW sends a reject
nmessage to the second VPWMN when the attenpt to
r edi®%Atsystere for adntroling taffibef & firtloundVRIMMiSmeBRCSaEHhUI -

69. T t el al 7 her comprised of an
Scon ook Rk VB RuBle, \Ptq Rerl Rk c? bt ne
HPMWN, YN eand &hidoBEIbiic Mdble adstwark aiHEMINY tHe hikghod
secondo¥RNMh@nd the first registration nessage is a
GPRS LUP nesSage. 70. The system of claim 67, wherein

the firs? e soihips defeciPRS riokiible nemgageregistration cbthe or
nor e rigeuid e S of claim
57, \M;eréji n,rt hei ?e@@gﬁ‘?@ﬂ %Pt;ggeg%tdétséﬁg&o'}%ﬁk%n
regi stPAtSIBYPINEREsaRRes Git OMDSer @eprial registratioe  canceliation

re- 1 eGhadshgdsid@ thelridt @PIMN fbm MEMTRRIN Qfigti mes of a
re-registration counter. )
a redirection unit 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 o 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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72. The system of claim®69, wherein the second
pre-defined interval of tinme (Tl) is equal to an
expiration threshold at which the re-registration
counter is reset. 73.The system of claimb57, wherein
the second pre-defined interval of tinme (Ti) is sum
of maxi mum i nterval between the one or nore

regi strati on nessages and maxi numinterval to select

t he BetengysterPiMNidimr57a whereat ihe nietspiitat enitak treegrhted with
mul ti er of conpetitor network operators
in coﬁhétj'féélrp IEHHEIEEe system of claim57, wherein the
fir - Tiecsyslefm ofethirn 156 ewivaabin difie tebiinextion{ T is aritegrast vegual
to tingsfeOWbNRd for conpleting location update
process for the second VPMN 75. The system of claim
57, Sfhldeesyatethel elaidi $% ontieorin aniwitck éndenfigunee Sp aissiet in
nessa

stati gﬁcﬁ,‘m??gghﬁ g Fegt ré&ﬁra&tgpggﬁ&ll%tﬁﬁn%é@ago %ée ong qchr
messadede wirsistralips orassagesmone thﬁegmesturatnooen registration
canceldaa{gé”gﬁbnnﬁessg f etion of
I ocgén‘_]% dat e %gﬁh&ﬁ@ﬁgﬁ@g%ﬁﬁ@kﬂm The
sys G5y F'Hloﬁ?'?‘g‘ Shwweereinrihe prssiieechangenp the negigrion
nNessa@gethe nﬂfo@n@ﬂﬁnﬁg rAobWBBtabsH is firaradhiien FRN® R%%‘.:a)gg RN

MAP Forward SMS from a

from (t?h
77.Th 9W§f‘%trﬂ ?t r‘iQ'%"aHﬁ’”?@esﬁﬂﬂ%ff@F hergeeoidedMict i on

uni B4 Sendgstamn o \ISIANB7, wisHemakRd RETedBP SRARNES oA & more
response. rresg%qe%glgpbehalf of the inbound roam ng

mobi | &G4} U THESIEHEE A% BF 1saPhmpre ragiaaiion
t he r ethssayesifrom thmfn’st\ml\merrpts to redirect the traffic

to thir to redirect the
tra |ﬁc%t% W %E? %/E’MW%G’? c?@%s%rf (iore gegigation e
syst eganfeliationi messBgesmsea elancelhieocklior chebSAdl daht @y the
prefeg%g\k%gﬁpmg the first VPMN in conparison to

t he second eing a non- preferred network to the
f i r 86 TVPKy$tergof claineé 7 syisareimtiad rediteation it exviepresd hetohe

:neegls ;%ggﬂogeg reﬁ@ FETIO%%HE%% H%J%ecoﬁ)@%boglping E‘{’)F’g@r @8%5%20:53%45’? n
tor eé@lﬁi&atm cameiia@m messages eeoelygi Somathe GIPMN, wherein
cancekiaatdan Drre,%g,%g @SqistBdion 18cs s?ﬁ%sa' 45 7§ent

wher ei n one one or nore ?éﬁé)
gl obaﬁutfqegy@tg}eqchéegistrrag@n mpmge sent by the inbound roammg

mobile station after an error is generated at the inbound roaming

est

mobite 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 reject message to
the second VPMN when the attempt to redirect the traffic to the first
VPMN is successful.

£9. 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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82. The systemof claim57, wherein the redirection
unit stores VLR and HLR corresponding to an | MSI of
the i nbound roam ng nobile station corresponding to
each of the one or nore registrati on nessages sent
fromthe first VPW to the HPMN. 83. The system of
claim 80, wherein the redirection unit detects a
possi bl e change in VLR association of the inbound

r oani n@ssaualted eits thetdeoond VPN and fHerfedt rddiitidinGeskags is

next pr/%%hﬁ‘%ﬁfﬁggsaé atl on cancel | ati on nessage from

t he Stem of claim81l, wherein the
r edi {0eEhd eustepm ot claimci7e mbated) tha irsd VPMNDSEdE @OGPRS tLiuPN

count ef S-daassclugol DEpRRsElNLEchange 1 n the VLR

associ ati o the 1 nboun #i'1e station in
t he i Fretsysiemef cBBn 5T wesyrsthe mdméct-h ahins&nfs onber Bbik

the redpisesioh Orﬂeéégétgets &eﬂgsct eﬁau'éliofét hB%e- rég?sﬁ@f%n threshold

i mredi ately prior To sen he one~or
r egi st'?%‘\‘?qebﬂ t'mﬁéﬁa@%@gﬁﬁa&qﬁ@om 86. The system of

cI aimn B, syshepd 8f Blakh69,r @RkrsiRGhd QQCDHE ep(rei_@)%ﬁg r&)tgf%alo&e

noyr e {?gl stration messages t sequent
t o r ecEPtl 15 egHl ek ARt earolb at which the D-fegiytration

r equesdouftePIrédee HPVN. 87. The system of clai m 84,
wher Mhe redirection unit sends the one or nore

regi’ DS ThEsgaiges’ 1 whareie thiprreost psedelvad interval of

absenagneiTH s HPONFRxIim ||lﬂ8rv§lol=3}ét€v@&1 rtr%q'éﬁ%torv\‘n&@ n
an interval of tine. 88, The systemof claim

wher ei RIBILOR Jpgssagas; g l’ﬁﬁxlmuﬁl iRyl stosselget Hpgr second

associ\annd fdMatldibatldSTEuﬁdBM\étfeﬁfpt AuBplRd B9 hLnesr df 'cHr‘ﬁ petitor
n_absence of a response to the routing

i nter vaekvyo oahs:
r eques Y ORETAGHAT GBI e nunber of times fromthe
HPVN4. 58 @gtemmfe;fmsa?ewtaafemqhaiﬁmt Bh-defhed Btdivdl R time

ressaged) SulibSedt g ulireg o AwIEpa. orater ‘whdem
85, whevcessfot the seehd VBN on unit det erm nes the

P b
F eoganny Iy Bl whS L e B SEle B3SereE
rout i Mepseeugu@sehalidf thappioudtdaoingohotde station éf ieapehse
critend feipt Hhend B85 RERS F‘equgsjf a‘%gpg%gy\ﬁi]e%%gfongl A1 m,85

wherein the redirection uni
roam RREISHEHEN éa%qe&fttlpbﬁ“@&?a@@gﬂ@t rereivid hftarheompistion cbf

VPWN Ineatidh spea@iordtds gt thd'§ecafbQ. of the one or nore
registrati on nessages.
76.The system of claim 73, wherein the one or more request messages

are one of a MAP PSI 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 to
redirect the traffic to a third VPMN when the attempt to redirect the
traffic to the first VPMN is unsuccessful.
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92. The systemof claim57, wherein the redirection
unit sends a search request nessage concurrently with
each of the one or nore registration nessages after
recei pt of the one or nore registration cancellation
messages fromthe HPMN and before relaying the one or
nore registration cancellation nmessages to a VLR in
the first VPMN, wherein the search request nessage is

sent 78 Jhe s\@UBLof Qaimoie] @ﬁ&reﬂn@i@@&lr@ﬂPMNqé 8% @é&e‘?ﬁrhe?x'orﬁ he
[ nboung%(%m:gn‘gplﬂﬁbl | e station. 93. \W%N

claim er ' SOURREL do dhg %P”q(NB’ b agfon-
the i nlﬁtﬁmdedrrmamm’@ tmmﬁn-szl\@m ation. 94. The system of

cl ai rch reguest nmessage i s one of
a Seg? gﬁe !?/%ﬂ g* aa‘ re"b%‘e eehparBthsghdschaicne 57,

wher ei mofm@gxs@@nonemssms wsing oaé)mdm@dbhletlt[eﬁbﬁtﬁﬂﬁlen¥ 0

di nobi
cratfon “sttehitors popEleg R Esutt B hlber of

timed! fbe ﬁ@gar@@fecﬂarwnehwhmm ose obihd ovPbNno@EylobENRles is

systemny fbgflt@égptﬁgr in the redirection unit
abandongot he er'rrrs)W;tergﬁr edirect the traffic when the

i nbo¥mhdhe aéﬁﬁﬁ%gf ﬁf@!m 5% whestin the reditacborptisit gbeat\@R &han
a regigLr %b#réﬁﬂ)oﬁé’iﬁgaﬁ)ha{ ﬁt/lé] Q)f ﬁ@%héﬁﬁ f(\.‘\éﬂﬁ]lgg #h%lle sta{: onnd

VPMN. 97, The system of
redir eE‘t”'eBﬁ’P’l‘i’Wigtm ﬁﬁ%{h@ifdh% Otﬁh er matetregiplration mesdiagescient he

trafflfzormk}@mrgtlwmmbwﬂpmam ng mobile station is
det ﬁ‘df t o, be F?a manual node. 54 98. The system of

cl ai SYSIREYRSIRIT Bl WHSRIP GetrPURoln 4t sdststioneosshis
at t enpthahge inaARr Rebcidtos of mafr{bb@nd/\'%ﬂmb %bhé‘QQﬁHﬂHn the
roam n t N% %gatl on is, detected present I n
non- covVer & “‘f’ﬁéeqef"legtregﬁfm@“ %G@F@O@mmeof
cl ai m foof thettN.N t he redirection unit detects a
poOSSsj hange in_reqistr tion of the inbound
r oafﬁd%gh%r%gﬁefne SPIR PLHQW PGP dRsssrastts one or
r ecei phorefredireetiar covntees baGUSIN @b p@@s;&l@@ﬁ@ﬁde&hltﬁé‘ VLR
message Lrst  VPVN g
syst em g?ﬁétllobl:aﬁﬁhél}jb%&?er%mwg Wg] g Btfof‘é'%'\/{ﬁeé'ﬁt ¥k MN a
pos$isbihe systeamngfecidim &7egihstematht oediettidnhaniti sthos! adoutmg
roam ng Pr}uﬁ cﬁét | r m)nltorlng actively
recei ptqd(‘)ég ® &m&@r ﬁg% ?ﬁga? A% ShJBPEAELE ation
nessag”@@smestf%éiefﬁﬁw VPI\/N fromthe HPM\.
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
mere 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

& response to the routing request for a configurable number of times
from the HPMN.
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101. The system of claim57, wherein the redirection
unit increments one or nore redirection counters when
the attenpt to redirect the traffic is successful

102. The system of claim57, wherein the redirection
unit defines a redirection limt for the inbound
roam ng nobile station at a configurable interval of
tinme. 103. The systemof claim57, wherein the

r edi B@dbe eystemiof cldief 8% eghedein Q'@nyutﬁgrr@éd&f‘ls Hnd tdf gl on

contro one_or_npre ound roan ng
mobi | ebswfrg JS%%’]eea E‘CH‘{‘?%S%%W rIQTeﬁs%ﬁ‘e configuration

di st $6-bbe isysterc ehtclaoh 85y wﬁerb:e tse: pgrett®ni WhitdREdrSinal 1k

tte ¢ c. 10 The t em of
?I ai m np%%ctfﬁd \A\ﬁ@)lrh!alg%tat '}iﬁ%eergo% Fe rigoﬁe]bﬁ baﬁ‘éﬁ'% 3’6’%’9”3% he

conf i gtﬁcawcbrﬁrom #1er HBMN &m respoitseoto theofdutf@ adquest and
di f f er gfiicdtloN®r Qﬁfédo%f ﬁ%cnté?ﬂ%{n%e ﬂ?ﬁo%ﬁé nbound roam ng

nobi | e _stati ons aim 101, wherein
one BF Thbpystepneliaim 8pswhanein tmee@@nﬁqngmﬂaﬂmmm inbound

di stri RN ne®d rﬁﬁtioﬂr @J 'rle@ﬁetr %}@F?%urs%gorf&al mlvéNi by

configurable counter.
wher ei WSEARENiRgthe é‘éﬂfﬁ"tﬁrpf theiane iogeare régisteatian meksages.s pot

| n tdreThd Ewteny! Bf\/ﬁiaahﬁéﬁqw%%l@irfeerféljl}’ecﬂgr?‘ﬁﬁggeﬂd@ J Séa?

sendi ngi] a subscri ber 1 nformation nessag R
assoc:| il weﬁwgepﬁ%ﬁurfﬁﬁtmm@ saph o the O ﬂh@e setg@ttriatm

wher ei me$dages ldb@rCrret:@gf ofl b an@%r' A6e regisiRRA %ﬁcéllﬁtf&ent
bef ore rela%%?%the irst gqestratlon cancel [ 'ati1on
nmessag@i¥8 B fevPMy taﬂ‘é fore trelgyngy they wpe  Fheore
syst emeghtrationicancktion Wik &]es td BQ’LQW&@@M@PMN wherejn
msssa e is a PSI nessa bei ng sent after

nf orngti aon
Cuicoo st Bl UBE. ESSoER Rl 1 AONSG S ealach acaior
first Mewtioh@8the Ttheusyebmmyoiobtd &hion1 05, wherein the
VLR oam tion
ant €1 B8 cobiaf TR yhPBE BT MIRE b Gt M BRMMR o
nobi | ehg trgpinsiroamidp cabilngiatame a current |ocation and a
cel lga f m of cl.aim 57,
aher 2l e fyemidrioBlm Y herchP e 38 RO Mibtac foier”
servi c@3eareh MR@nd aRegad'S oani ng nobil e station after
fai ldsNehe &yatdnher @lta{r)r?@?t whéteh &k rEdifectdrCulil AdniSnLlhet NE

[ nbounadtt r oam ng
empt to redirect the traffic when the inbound roaming mobile 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 mobite 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 o be in a manual mode.
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station to the first VPM\, and response to a routing
request returns a conpetitor network. 110. The system
of claimb57 further conprises a GLR for storing
profile of the inbound roam ng nobile station when the
HPWN is detected performng a TR by nonitoring
actively the receipt of the first registration
cancel | ati on nmessage between the HPMN and the first
VPWMNBE.Thg systere of yitrerB7owheleli the ré@rectre et Bbariiens the

fil f |.e
e, iy RERE R rbio G OUBAMTaaDhS Bl Sesio
exchanijéstected éQ:?é%@ﬁﬁﬁﬂlt ip ﬂohetommecareamnne firstgiFIN at i on
eSS SEYe%e Wistehh & #%Wher&&%e r;armfe ? nsﬁn?trge? SCA ﬁéss:b?e

further conprises an anti-T or 'Count
t r af f i €"2PgRyiip gegiplriop TR) that inberst topminge HHB'M\I slﬂseobyon

one  OfofMRFify ﬁﬁé‘sr\)%w g &Eo?i%a&elﬁoéer%@stpéﬁoh h:%nw mn' n

response to t one or nore registration nes

f r om t HESSPRRSH Resiupd VP fronT ke "é%”ﬂem of clai m 111
wher@in t heh®BRidh oNBAR KC KARMLHY Sedi@BRAANRS ,.'Jo%s@[%h

of a LUP re}lnect error_and a LUP abort error.
syst enf BRIENZPHiSIEEQn of R inBpyndirprmips anckie sigtioa comprises

el ot 6 fr o aPguealPOTY DM B reRS BYSERNP cERCRIARA! oo
sel ecte rom nsjisting of a an

RR. 561189 e&ﬁﬁg‘%{/@ﬁ@’ﬁq@ o fgiRMN-1, wherein the
reditogct | oﬁhwwstenaﬂftblaﬁxh@? a?r]griamTﬂféf ﬁeﬁirr]écﬁ_@mbhiembﬂemhﬁé
attenm ect the traffic of t i nhoun ,

r oam n%ner?g BwF regl{e# ?rb?]oup%rs( ‘Wéenfcthps?ﬂa\'?@l\? R?/H'é‘??t ?‘ﬁér affige
or norigsucaessfidow edge nessages |s a systemfailure.

i %3 ends 3SR of R iherel e adlecohe s a "
gr eat geditehtiom almlteiqyedheednhnwnberoaamm triobile statiol @ a

succescgf,%ﬂ HXEh the one or nore registration
nmessage él{weeinépﬁgﬁghrest VPWN and the HPMN, the one

or | Deasyistem gfp@!ameSTrm@saagewebemmgtmemlt tedinedhaar t
at I e f e f h n
%Efig%b?or‘? daétﬁlﬁ;tlgﬁ coﬂ% %f\/ﬁl fo naé1t9 $Ihe Sysﬁﬂ]oqmg

| TR attenpt from secon em of
cl ai mrqqrgng vRetig statigns iﬂetﬂ'ﬁr deMNorwhergin the rmgnfigueatioone

or  MOIARESH ol REd & i
on beh:%'fﬁfc of thgtﬂl?nbourﬁsﬁlgﬁgﬁa&ﬁrﬁm@gﬁg{%ﬂeﬁgﬁyﬁw

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 control profile are measured by a
configurable counter,

106. The system of claim 57, wherein the redirection unit identifies a
blind 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
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119. A conputer program product conprising a conputer
useabl e nediumincluding a conputer usable program
code for controlling traffic of an inbound roam ng
nobil e station between a first Visiting Public Mbile
Network (VPMN), a second VPMN and a Home Public
Mobi |l e Network (HPMN), the conputer program product
conpri sing: conputer usable program code for detecting
a possMsPEgeniingat before egiayog dbe dirst olegisiration nddaIBtion
roam ngiesRAk F8mshehPAR WRRMN RNt of a first
regliq atign cancell ati on nessage of one or nore
regi St'r ati dRe SYEIR®eI| daIMotP4nwbereire theasubstribef infartnaliivN
from t imesddBbMNE sangd dsS aode f

X Rp: ard° o) Prl AR MErb(lan

attenpti.n o redirect the fr ictot

by senWFﬁ%t &Wéra&c HBPdrs ¥GM% rati on messages fromthe
fi r StO8VPMNThe sydiem PN wb:s Qe R thfe_o\/i.rl“xeﬁgdegtthé)fnbg}m
one or___nore I‘@%I stratjon cancel |l ation nmessages from

t he HPRR("ANBPRENSHEN inedligipatiagi ¢t @ dephsrirogntfee inbatridon

nessageamagenstdid, stabe irdicali®y 6he & @GSt IRLEGNaAES $8PFS
are Se!ﬂ%ﬁl‘é'{\t/}bdnﬂ a first pre-defined interval of tine

(TO ti one registration nessage is recorded as a
succlédsf ul The spstenat ichim 5Khehebin the rediebtioh agiitSibAddson

cancel [ s.received in current attenpt to
redir e.\}ca?&3 (e SR TGRS F%&Pﬁ%ﬁgﬁm”?%m%‘?'lﬁts%ﬂn giéerigiig 57
first iVPvNattehet onedicct e eaffie of SHer Rbbuid FBSTROMSHIR’ €
sent wi t.hin a second pre-defined

i nt er\?% t’oﬁ?& tqenﬁaw&a&\% reerPRse Peagfoé’f"ﬁga”teﬂﬁ‘?ﬁ Y88 Rol d
nunbercoppetitpimetwork20. The conputer program product of
cl aipp 117 | S8S conput er | e program
codgq?'or _ eiﬁg%g%nﬁ %?{EE Lrh %’ﬁefug?erﬁ?ﬁﬁm?seﬁ @‘?%)rfﬁri %‘H‘”
messadedie 6f thss padic epaminge avhilofstatine varenmbe eHPMN is
regi Stdeftlcie8 HeBaiRg [ [ from.the
PN, oo o & 1R IndRO TR 8l of B
cancel PEHEHPN reREHRlios mewage petwestbediRMN and tbadimst

regi stypadN.on nessage sent by the i nbound roam ng

m)bil1 st aéiﬁon after an error is generated at the
i nbdlind r odifi HFEhBbFpE 4Pt Westiein the profileeiscémpdtier a
progr aonfguedlehteftl gtkigbm 117 further conprises a

corrE er uﬁ.\%bl e Er og{ am code for receiving a reject

messdfe at h&Yst B cBhdapviPiinehereife thit t@lpt excbanges
r edi r ecdcebdigllytifieadrid & nicPe tdaRtrhtioh FhesVRI with sheSs@RS S Ul .

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 more acknowledge messages sent by the HPMN in response to the

one or more registration messages from the first VPMN.

114, The system of claim 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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122. The conputer program product of claim 117 further
conprises a conputer usable programcode for sending
a response nessage on behalf of the inbound roam ng
nobil e station in response to receipt of one or nore
request nessages when the one or nore registration
cancel | ati on nessages are received after conpletion of
| ocati on ugdate process at the second VPMN. 123. The
conmplitBer prbgsasterproddiact 161, vHeadimtieladketibMehit and the

COMPY | 563578 QORUARSY HRAR f, RLAGLAM GORe FaE. oo

atterrptl ng to re
when t'ﬁ’émﬁ‘Gt wapte sletigredh e fistt WBMNr ahéni ¢hd @nk he fibfest
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pr oduct of _claim npri ses a conputer
usabl'é: pr ofhesustasuel dap 144, drhenegn VieRediredtiddlLRit sends one

COor I espoRmk Rgatod u@ﬂatb MeksRks gll'é%tg{ H{Qﬂ up ‘éxﬂ?e%?éﬁ' rﬂ‘J%b'"erPS’f‘ le

stati gn corres onln to ea one or
regi st WH seéﬁ'iaﬂ% robrihe weefqrr@ore\ADWratmnt he

HPMN. ra&aageTb@m@m it PPOY 40 ey, Bb dhlal 3%87%
furtheI mp es a mput er usabl e program co

ot cCTTRICTA ISR T s006 e STk EVIvar 2 sgSh o G TRe he
i nbourdtempafitrn ghaTEBMNeariit A1 ITRNatlehhpt B8 thd SicoMTNMBMNPS
based on next received registration cancellation

nessage fromthe HPMN. 126. The conputer program
prodigt of Thel syistenl @idimr tiBewhereininé fdfedion GANBEKELlhe

usabl Iy Lncrene [.pore
redir gocfg i gﬁ{oi%]l?%%gjrﬁg gate SETYeE E’@”b@%gfsgl\/g%‘%fha‘g’affn
t he VIoRtheddwgod saming nodbile kiatiombound r oani ng nobi | e
station in the first VPMN. 127. The conputer program
product of claim 117 further conprises a conputer
usaBll® pr oYyrcampeied erogem sedditngpreprisiogita egmpLesiUgShble

d
Fogr sty 1o oRBOR M Gy Hoot I conpiper
pr ogr d@ffigrad cﬁ.ﬂ\cinb@fnd chamning Tadbilé wiathe heteeprd Ses Viiting
conp U%EiidjﬁémeeNémgﬂr 9%&2%%&85% ng rIl%m(?enlgutﬁc

nor e stration nessa ubsequent "t o
recei M‘Jbg? NatworkgEiR NS tb‘a@qmer@fogrm progusticomprisiest
fromthe %Wute—l%@abie-r&%gﬁﬁl%& & JRH AT HBLA GlangE
claim 126 further conprises
in reglstratlon of the inbound roammg mobite station upon receipt of a
first registration cancellation message of one or more registration
cancellation messages at the first VPMN from the HPMN; and
computer usable program code for attempting to redirect the
fraffic 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)} 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
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comput er usabl e program code for sending the one or
nore registration nessages to the HPMN subsequent to
absence of a response for the routing request within
an interval of tinme. 130. The conputer program product
of claim 127 further conprises a conputer usable
program code for blacklisting an HLR associated with
the HPWN for a pre-defined tinme interval in absence of
a resplRE¥PHY. thehmer@ubiragegisigties mek@iged af0 8 Gulabl e

ot ogr aoneng oyl o kaihd e EUEG ideha e B dnina e
conput EAstRlHIeegiosynarerddieesor det er i ning the
second. VPMha oo A b I%T%?H @Foﬁﬁ%tf EH%h Wﬁﬁﬁreé cg%%ﬁe,%g el

response received fro I'n respon

r out i nPMAYEG UEePlea @R IcPEsaforopxabénging tre- deé i arediore
cri t erfegisaliohh ek &RBONEG i@l k@W & qeNBound
roam ng nobjle stiat%l on t?sgi}gfngt_éf%v# hg{]hoé‘e SecORE
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regi stthat b eS8 efgiskai u gLam
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eSS S ageobile osigtivhr &t |an Birdrhis eRGBratld b &1eCRBoy MBffhg
r egi str(git.l oggnessages after 59 receipt of the one~or

more r8H'SERIPH-on cancel | ation messages fromthe HPMWN

and 13ef or eThetanyiuteg pidyan® PO G ofBIEIR TEGLRer BbhSfes a
cancel | ati VLR in the first

oo pp %Bﬁssases to 6\f . X MN
wher ei FTTPHE" S8 ROPRFLELE Toniesee i releclanessege at sc
t 0 coldeewrtd VYRIGHE whem tHerdttemprtbirediretifthé hsffic ioth®BREVPMN

roam ' station. 133. The conputer program
pr oduggsﬁ%ﬁl@i m 117 further conprises a conputer

usaRé pr ofreaganputbe pfogranaradabd of cigimt H& fatHee ophprises a
redir ' [1ho roam ng_nobil e
rat] qorRyiESsddiblobfant B5UE F CorldhBcY Meeb R TREAT oby
ti mes bebalk eighs frbpung roAming enahile stationRVREpobSetto Bbept of
CONPULRE JPrRGHe 3R, RIsP HHsla 9% viHeft! 12 Lhé Jrj%rperrégisiration
conprises a conputer usgb. e program code for

aband §ATFgRHoRdneseRgamFre tegeiyasthfiee eampletion of fogdtionaipdsten

the | phRYsdattRas8chey VoI € station attenpts greater
thag%:g registration threshold to register with the

sec VPME cpputet Freg@aRIodust olgiaigrid ifigineternmpriges a

cl ai mcdhputbrilisabRproPam théeerdr AtenfRANPIH BlirddsARHEHFRROYr am

code Lol IRISA0 B 4 ALLIRY 9 taf ot (BS st VPMN s
unsuccessful.

124, The computer program product of claim 117 further comprises a
computer usable program code for 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 fo 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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the traffic when the i nbound roam ng nobile station is
detected to be in a manual node. 136. The conputer
program product of claim 117 further conprises a
conmput er usabl e program code for abandoni ng the
attenpt to redirect the traffic when the inbound
roam ng nobile station is detected to be present in
non-coverage area of the first VPMN. 137. The conputer
pr ogr arasgd culunext oécedledi ragidtifion wahdeAstion ONPIsbES Irot the
conmputgsyysabl e program code for countering traffic
redlrect|on (TR) attenpt by the HPMN based on one or

nor €l 28c k noWheejeputes Sores progecttof Eyint 183 ftrNcorAprises a
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at | eASUGHY Jpespaes TR He ﬁﬁ‘g syhsgayarhdo HEsaPtapld aan

| TR atabmmwted‘bmemc:cfhﬁ r&ﬁmgi’éhuh/ﬁWm théAPMRne conput er
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gon%%?er pu@%b%%pﬁtreoﬁ?grﬁf"c%aiu ¥8fr° %M?gﬂgg T EIAriEeDE

t he i nbopuier usalsern prggrambldoée sibatse@nmg ntha Gh& wheroré he
HPMWN i, rfo rin

act i ve%yéﬁ%Le %geg%?dég & t% | ry bsg%"&g? E g?q"(?% of a
canc ergsgaenserfortbe matieg rbememawrmtm heintePdNofdintk. t he first
VPMig, 141.hERGm thpﬁlo v cﬂfc%? qﬁﬁurtﬂgr gon‘?)'na 1$ gr

further conp rls e program
exchaﬁ‘@{ﬂﬁﬁe@ﬁé@w&mﬁnﬂ 90 er f@iﬁ@("&iﬂg antiL® aseegiiased aiti on

WESS&Q@%FQ@NkaQ%F@ﬂRHﬁ@%M in e\}\%‘]fza regacﬁ'lse to

conput er program product of claiml
det e C{I']eﬁ@utlng request for a configurable number of times from the HPMN

131. The computer program product of claim 127 further comprises a
computer usabie 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
allowing 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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a possible change in registration of the inbound

roam ng nobile station conprises nonitoring passively
recei pt of one or nore registration cancellation
nmessages at the first VPWN fromthe HPVWN. 143. The
comput er program product of claim 117, wherein
detecting a possible change in registration of the
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VPMN 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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150. The conputer program product of claim 117 further
conprises a conputer usable program code for
provi di ng val ue added services to the inbound roam ng
nobil e station after failing in the attenpt to
redirect the traffic of the inbound roam ng nobile
station to the first VPM\, and response to a routing
request returns a conpetitor network. 62

update messages greater than an expected number of times until a

successful exchange of the one or more registration message between
the first VPMN and the HPMN, wherein the one or more location
update messages are sent to thwart at least one of the TR attempt
from the HPMN and an ITR attempt from the second VPMN.,

140, The computer program product of claim 117 further comprises a
computer usable program code for storing profie of the inbound
roaming mobile station in a GLR when the HPMN is detected
performing a TR by moniforing actively the receipt of the first
registration cancellation message betwsen the HPMN and the first
VPMN.

141. The computer program product of claim 138 further comprises a
computer usable program code for exchanging successfully the one or
more registration messages between the GLR and the HPMN.

142. The computer program product of claim 117, wherein detecting
a possible change in registration of the inbound roaming mobile station
comprises monitoring passively receipt of one or moare registration
cancellation messages at the first VPMN from the HPMN.

143. The computer program product of claim 117, wherein detecting
a possible change in registration of the inbound roaming mobile station
comprises monitoring actively receipt of one or more recistration
cancellation messages at the first VPMN from the HPMN.

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 fo 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 intsrval of time.

146, The computer program product of 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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HPMN, wherein the configuration distribution control profile supports in
decision of attempt to redirect the traffic.

147. The computer program product of claim 144, wherein the
configuration distribution control profile is activated at different time
bands for one or more inbound roaming mobile stations.

148, The computer program product of claim 117 further comprises a
computer usable program code for identifying 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 message is sent
before relaying the first registration cancellation message from the
HPMN to the first VPMN,

148. The computer program product of claim 146, wherein the VLR
pages the inbound roaming mobile station in anticipation of a reply
from the inbound roaming mobile station indicating a current location
and a cell in the first VPMN,

150. The computer program product of claim 117 further comprises a
computer usable program code for providing value added services to
the inbound roaming mobile station after failing in the attempt to
redirect the traffic of the inbound roaming mobhile station to the first
VPMN, and response to a routing request returns a competitor

network.
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